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NOTE

THE   DATA   SHEETS    iNCLuoED   MEREIN,    n€PR€S£NT   flEco"ENDEO   TvPES

FOR    NEW   EQulpMENT    DESIGN   AND   SlloulD   NOT   BE   CONSTRUED   ^S   ^N

INciuslvE   C^T^ioa   oF   OUR   COMPIETE   TUBE   LINE.

TECHNICAL    DATA   ON   REPLACEMENT    TYPES   ARE   AVAIl^BLE    UPO"   REQUE9T.

Fofl    vouR   FURTWER    iNroRMATioN   PLEASE   REFER   fo   TWE   FOLLowlNa

SECTION   V«ICH   PROVIDES   A   CONDENSED   llsTING   OF    OUR   Tube   PRODUCTS.



TRAVELING   WAVE   TUBES    -CONDENSED   LISTING

FREQUENCY

KMC                             TypE

POWER    OUTPUT

(WATTS)

®

a

1.7
i.7
2.0
2.0
2.0

F-6658
F-6868
F'-6825
F'-6826
F-7338
F-73iL7
D-2023
X-370
X-2ffJffR
D-
F
I
X

F.

F.

F.

X

0F.

0F.

F
D
D

D

F
D

D

STYLE    CODE

DUTY                  STYLE

CWL

CWL
PL
PL
PL
PS
PS
CWP

CINS
PPK
PS

S
P
S
PK

S
P
S
PK

L
L
L
L

CWL

CWL

CWL

CWL

CWL

CWL

PL

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

REMARKS

GR  I DDEO

ho   DB   GAIN   F15826
GR  I DDED

GR  I DDED

GR  I ODE D

WAVEGulDE   73to
FLylNG   LEAD   73to
SpEclAL   7340

SpEciAL   6996
FLylNG   LEAD   6996
WAVEGulDE   6996
GR  I DDED

ifJ50



TRAVELING  WAVE   TUBE   SOLENOIDS   -CONDENSED   LISTING

SOLENO I D

NUMBER

6825
6826
7338
7338

hL5897
6868
6868
6868
6868

6996
73LI
D-2013

a      B=2823

iiil

RI:2;8:#7
RT-90537
RT-90532

RT-250,212
RT-250,W9
RT-25O,ue
RT-250,th4

RT-90549
RT-250jl99

RT-90537
RT-90532

R==2;8:hik7

RT-250,Lih
RT-90532
RT-90532
RT-90532
RT-90532

73ho            RT-250, h5
7339            RT -250, iL5
D-95A          RT-250, h5
D-95B          RT-250, ly5
D-2Oir       RT-250,h5

1300
1300

73h7           RT-250, hh5 115

7524           RT-25o,452       reoo                87

*             -     troo   cycLE   -   ii5  vAc  BLOwER
teig             -      25   AMP.    -   DC   BLOWER
t'*tt         -     60   CycLE   -   115   VAC   BLoWER

CURRENT

_(_A_M__P_§__)__    _
COOL I NG

3.5                WATER
4.0               A IRJR

3.3               A,RjE
3.75            WATER

AIR¥
A I Rirm
WATER

WATER

5                   A,R#
5.i           A ,RiRE

A I Rig

WATER

A  I Rff

WATER

A  I  Fiifa

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

CASE    DIMENSIONS

HWL

i:I(ig  i:;;!32  i:i!j:g

i(i    ;::i(ii

8-3/8

i:;ng#g

WA:]E.R         k-+/k     bl+|8        9+/2

WA:]F.A         ++I+     h+/8       6-5/u6

12J50
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GENERAL DESCRIPTION:

Type  D-95B  iB  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 HHfd
by the  baLse 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 Applica.tions  Section
ITT  Components  Division
P.O.   Box412
Clifton,  New Jersey
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TENTATIVE

DESCRIP TION:

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-I amplifier  in the frequency range
of 3950  to  8000 megacycles  per  Second aLnd  includes  a  control  grid for  pulsing
the  electron beam.

The  D-2009  is  of a,11-metal  shell construction  and  iB  provided with input and
output coaxial cables and connectors for  r-f connections.

ELECTRICAL:

Heater for  oxide-coated,   unipotential cathode
Voltage
Current

Frequency
Gain  (Note  i)
Peak Power  Output  (Note  I)
Inter -electrode  Capacitance

Grid to all other  electrodes

MECHANICAL:

Mount
Mounting Position
Base
R-F Circuit Connectors
Type  of  Cooling

6.3  ±10%     volts
Z.5      aLmpere8

3950to8000     mc
33db

Z     watts

25      uLlfd

Special
Any

Moulded Rubber Flexible  Leads
TNC Male
Air

2noo



D-2009
TRAVELING
WAVE  TUBE

-2-

MAXIMUM  RATINGS:

Cathode  Voltage  with  respect to  ground  (Note  2)
Peak Cathode  Current
Grid Voltage  with  respect to  cathode  (Note  3)

for  cut-off  (10  db loss  minimum  through tube)
for  beam-on

Helix  Current  (Note  4)
Beam  on Duty  Cycle
R-F  Power  Input

TYPICAL  OPERATION:

Frequency
Ca.thode  Voltage  with  respect to  ground
Peak Cathode  Current
Grid Voltage  with  respect to  cathode

Beam  cut-off
Beam-on

Peak Helix-Current
Peak Shell  Current
Beam  on  Duty  Cycle
Peak Power  Output
Gain
Solenoid voltage
Solenoid  current
Air flow

-2500     volts
65ma

0     volts,   min.
+150     volts,   max.

I     maaverage
.04
I.0     wattavg.

4500     mc
2350     volts

55ma

0     volts
+115     volts

6ma
53ma

.03
4    watts

35db
26     volts

9     amp8
0.4    Iba/min

Note  I:    Minimum  performance  over  the  frequency band of 3950  to  5850 mc
is  35  db  gain;  25  db  gain from  3950  to  8000  mc.

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

Note  3:    Positive voltage  must not be applied to the  grid in the absence  of
anode  voltage.

Note  4:    initial adjustments  of voltage and magnetic field may be made  at
low duty cycles.    I  rna average  helix current must not be  exc.eeded
at maximum  duty cycle  (. 04).

2-60
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D-2009

TRAVELING
WAVE  TUBE

CAUTION:       The  solenoid must be  in  operation before  the  beam  voltage  18
applied.

AddltionaLl  informaLtion for  specific  applications  can be  obtained from  the

a Electron  Tube  ApplicaLtlong  Section
ITT  Components  Division
Box 4 I Z
Clifton,   New .TerBey
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DESCR I PT I Ow :

THE    D-2013     ls    A    5   WATT   CW   TRAVELING   WAVE    AMPLIFIER    TUBE    liAVING    33    DB

GAIN    AND   8cOO   TO   9600   MC    F.REQUENCY    RANGE.         IT     IS    CONSTRUCTED    IN    A    RUGGED

METAL    ENVELOPE    WITH    A    HELIX-TYPE    SLOW   WAVE    STRUCTURE.        THE     INTEGRAL

MATCHING    CIRCulT     IS     IN    50    OHM    COAXIAL    LINE    AND     IS    PROVIDED    WITH    TYPE
"N"    CONNECTORS.        THE    TUBE     IS    SELF-ALIGNING     IN    THE    EXTERNAL    SOLENOID

wHicH     is    REQuiRE:D    To    pRovlDE    A    uNiroRM    MAGNETlc    FIELD.       A    CONVERGENT

BEAM    GUN    AND    OXIDE      IMPREGNATED    CATHODE    ARE    USED.        THE    TUEIE     IS    SulTABLE

FOR    EITHER    CW    0R    PULSE    SERVICE.

ELECTRICAL    INFORMATION:

HEATER    VOLTAGE

HEATER    CuRRENT

MAXIMUM    FREQUENCY

MINIMUM    FREQUENCY

MINIMUM    COLD   TRANSMISSION    LOSS

6.3  tfrty]      volts
2.3         AMPERES

96cO        Mc
8000        M C

50DB
CAPAC  ITANCE

CONTROL    ELECTRODE    T0   ALL    OTHER    ELEMENTS

ALL   GUN    ELEMENTS    TO   SHELL

SMALL    SIGNAL    VS   GAIN    CHARACTERISTIC    (SEE    CURVE)    SHEET    4)

POWER    GAIN    WITHIN    6    DB    OF    SMALL    SIGNAL    GAIN    AT    ANY

FREQUENcy   f.RON   8.0   To   9.6   KMC
NolsE   FICURE

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES:

MAX.MUM   ANODE    VOLTAGE    (NOTE

MAXIMUM    SHELL    CURRENT    (NOTE

MAXIMUM    COLLECTOR    VOLTAGE     (NOTE    3)

MAxiMUM   COLLECTOR    DlssipATioN    (NOTE    tr)

MAXIMUM    CONTROL    ELECTRODE    VOLTAGE    (NOTE    5)

10         UUFD
ly.8          UUFD

35           DB    MAX.

to    volts
3MA

5cO       Volts
2cO        WATTS
250      Volts

10-60



D-2013
TRAVELING   WAVE   TUBE

MECHANICAL    INFORMATION:

-2-

TYPE    OF    CATHODE

BASE,    SMALL    SHE:LL    DUODECAL,     5    PIN

TYPE    0F    ENVELOPE

MAGNETIC    F.IELD   STRENGTH    (NOMINAL)

LENGTH    OF    MAGNETIC    FIELD

MOUNTING    POSITION

WEIGIJT    (NOT     INCLUOING    SOLENOID)

R-F   CONNECTloNS

TypE    OF    COOLING

GLASS    TEMPERATURE

CooLiNG   Am   REQuiRED   (NOTE   4)

TYPICAL   OPERATION   AS    POWER   AMPLIFIER:

ANODE    VOLTAGE

SHELL    Cuf{RENT

COLLECTOR    VOLTAGE

COLLECTOR    CURRENT

CONTROL    EIECTRODE    VOLTAGE

POWER   Output
GAIN

DUTY    CYCLE

R-F
BEAM

OXIDE     IMPREGNATED   UNIPOTENTIAL

JEDEC   DEslQN^TloN   85-57
METAL

1300       GAuss
6.75           INCHES   UNIFORM

ANY

1   PoUND          7   OUNCES

50   OHM    COAX   WI"    TYPE"N"   UACK   ue-23B/u

FORCED   AIR

|60°C        MAx.
70         CFM

3200      Volts
IMA

33cO       Volts
50         lJ, A

-15        VoLTS

5          WATTSMINIMUM

33          DB       MIN.

VARIABLE    TO   1®0

1.0

NOTE    i:       ALL    VOLTAGES    SllowN    ARE   WI"    RESPECT    T0   CATHODE.       ANODE    AND   IIELIX

ARE    CONNECTED     INTERN^LLY    TO    THE    SHELL.        THE    SHELL     IS    NORMALLY    OPERA-

TED    ^T    GROUND    POTN[TIAL    AND    THE    D-C    CONNECTION     IS    MADE    TO    THE    SllELL

OF    THE    SOLENOID.

NOTE    2:        THE    SliELL    CuRRENT     IS    THE    DIFFERENCE    BETWEEN    THE    CATHODE    CuRRENT    AND

COLLECTOR    CuRRENT.        THIS    CURRENT    SHOULD    BE    MINIMIZED    AND   Must    BE

LESS    THAN    THE    MAXIMUM    RATINC.         IT     IS    DESIR^BLE    T0    MONITOR    THE

CuRRENT    FROM    SllELL    TO    GROUND    DURING    OPERATION    AND     IT     IS    RECOMMENDED

THAT    OVERLOAD    PROTECTION    BE     PROVIDED    TO    REMOVE    IIIGH    VOLTAGE      IF    THE

SHELL    CURRENT    EXCEEDS    3    MA.

NOTE    3:         IT     IS    GENERALLY    RECOMMENDED    THAT    THE    COLLECTOR    BE    OPERATED    AT    50

TO    loo    VOLTS    POSITIVE    WITH    RESPECT    TO    SHELL,    AND    THE    POTENTIAL

DIFFERENCE    BETWEEN    COLLECTOR    AND    SHELL,BE    LIMITED    TO   300   VOLTS

MAX  I MUM .

NOTE    4:        FORCED    AIR    COOLING    OF.    COLLECTOR     IS    REOulf}ED   WHEN    AVERAGE    COLLECTOR

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

TllE     ^IR    FLOW    REQUIRED     INCREASES®        AT    THE    MAXIMUM    COLLECTOR    POWER    OF

2cO   WATTS,     A    MINIMUM    AIR    FLOw    OF    70    CFM    THROUGH    THE    COOLING    FINS     IS

REOu I RED.

10-60
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TRAVELING   WAVE    TUBE

NOTE    5:        THE    CONTROL    ELECTRODE    VOLTAGE     Is    ADuusTED    roft    MAxlMUM    BEAM    TBANs-

MISSION    (COLLECTOR    CURRENT/CATHODE    CURRENT).

OPERAT ING    PROCEDURE :

i.         INSERT    TUBE     IN    SOLENOID,     SECURE     IN    PLACE    WITH    STOPS    PROVII)ED,     MAI{E

CONNECT  I ONS .

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

GAUSS)j     HEATEP    VOLTAGE,     COLLECTOR    VOLTAGE    (lF    USED),     CONTROL    ELECTRODE

VOLTAGE    (APPROXIMATELY    -20    VOLTS).

4.

r\

•®

Eil

RAISE    HIGH    VOLTAGE    TO    DESIRED    VALUE,     At)JuSTING    SOLENOID    VOLTAGE    AND

CONTROL    ELECTRODE    VOLTAGE    FOR    MAXIMUM    COLLECTOR    Cuf}RENT,     AND    OBSERV-

ING    CARE    NOT    TO    EXCEED   3    MA    SHELL    CuRRENT.         lT    MAY    BE    NECESSARY    T0

ROTATE    THE    TUBE     IN    THE    SOL[N0lD    TO    THE    POINT    GIVINC    BEST    TRANSMISSION.

THE    ABOVE    PROCEDURE     IS    NOT    REQUIRED    AFTER     INITIAL    SET    uP;    liowEVER,

llEATER    VOLTAGE    SHOULD    BE    APPLIED    ONE    MINUTE    BEF.ORE    APPLYING    HIGII

VOLTAGE,     AND    PROPER    MAGNETIC    FIELD    AND    CONTROL    ELECTRODE     VOLTAGE

MUST    BE    APPLIED    BEFORE    APPLylNG    HIGH    VOLTAGE.        OBSERVANCE    OF    THE

3    MA    MAXIMUM    LIMIT    ON    SHELL    CuRRENT     IS    ESSENTIAL    T0    PREVENT    TUBE

DAMAGE .

5.       HEATER    wAi"    uP    oF   2   MiNUTEs    BEroRE    APPLyiNG    HIGH    VOLTAGE     is    REcoMMENDED.

STANDARD    SOLENOIDS    T0    OPERATE    THIS    TUBE    ARE    AVAILABLEj     AND    SOLENOIDS

DESIGNED    FOR    P^RTICuLAR    APPLICATIONS    CAN    BE    SUPPLIED.

ADDITIONAL     INFORMATloN    FOR    SPEciFIC    APPLICATloNS    CAN    BE    OBTAINED    FROM

THE:

ELECTRON   TUBE    APPLICATloNS    SECTION

ITT    CoMPoNENTS    DIVIsloN

PosT   OFF.ICE   Box   7Of5
ROANOKE,     VIRGINIA

10J50



D-a013      .
TRAveblRE
WAVE   TUBE

10<0

-4-

TYPICAI.  CRARACTERISTICS

I

Saturated  Power
Output  vs.  Freq.

0             8.5           9.0           9. 510

Frequency  in  KMC

Magnetic  field  and  con-
trol  electrode  voltage
set  for  best  transmission.

Voltage  set  at  approxi-
mately  3200  volts.

Small   Signal   Gain
Limits  vs.   Freq.

Max,

Mln,

8.0           8.5           9.0           9.5           10

Frequency  in  KMC

This  point  9.6  KMC
33  db  or  greater.
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DESCR I PT I ON :
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THE    D-2014     ls    A    i    KILOWATT    PULSE    TRAVELING   WAVE    AMPLIFIER    TUBE    HAVING

33    DB    CAIN    AND   8000   TO   9600   MC    FREQUENCY    RANGE.        IT     IS    CONSTRUCTED    IN   A
RUGGEl)    METAL    ENVELOPE    WITH    A    HELIX    TYPE    SLOW   WAVE    STRUCTURE.        THE

INTEGRAL    MATCHING    CIRCUIT     IS     IN    50    OHM    COAXIA`L    LINE    AND     IS    PROVIDED   WI"

TYPE     'N'     CONNECTORS.       THE    TUBE     IS    SELF-ALIGNING     IN    THE    EXTERNAL    90LENOID

WHICH     IS    REQUIRED    T0    PROVIDE    A    UNIFORM    MAGNETIC    FIELD.        A    CONVERGENT

BEAM    GUN    AND    OXIDE     IMPRECN^TED    CATHODE    ARE    USED.        Duty    Cycles    UP    TO

;#:  :}EP::;E ,::::iH:A::A:?o:3  : :::::E:::D:A::ND:EN::E:;cE::^!L2S::TAL
POWER    GAIN    (i.0    KW    OUTPUT)     ls    WITHIN   6    DB    OF    SMALL    SIGNAL    GAIN.

A    CONTROL    GRID    SUITABLE    FOR    GRID    PuLSING     IS    PROVIDED.

ELECTR lcAL    INFORMAT Ion:

HEATER    VOLTAGE

HEATER    CuRRENT

MAXIMUM    FREQUENCY    (NOTE

MINIMUM    F.REQUENcy    (NOTE

MINIMUM   TRANSMISsloN    LOSS

AT   GRID   BIAS    =   -200   VOLTS
CAPAC I TANCE

CONTROL   GRID   TO   ALL    OTHER    ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES:

MAXIMUM   ANODE    VOLTAGE    (NOTE    2)

MAXIMUM    SHELL    CuRRENT

MAXIMUM   COLLECTOR    DISSIPATloN    (NOTE    3)

MAXIMUM   R-F     INPUT    POWER

MAXIMUM    R-F    OUTPUT    PoWER

MAXIMUM    DUTY    CYCLE

MAXIMUM    PULSE   WIDTH

MAXIMUM    CATHODE    CURRENT

MAX  IMUM   GFHD    VOLTAGE:

NEG^T I VE

PoSITIVE    (NOTE   h)
MAXIMUM   GFuD    CuRFiENT

6.3  (£5¢)       Volts
5.2         AMPERES

96cO        Mc
8OcO         M C

60DB

13         uuf. D

12,000      volts
1.5          AMPERE    PEAK

180         WATTS    AVERAGE

10          WATTS    AVERAGE

10         WATTS   ^VER^GE
.cO5

10          U    SECONDS

3.0          AMPERES    PEAK

-3cO        VoLTs

/450      volts
•27          AMPERES    PEAK

10{0



D-2ol4
TRAVELING   WAVE   TUBE

MECHAN ICAL    INFORMAT loN:

-2-

TYPE    OF    CATHODE

BASE

TYPE    oF   NEVELoPE

MAGNETIC    FIELD   STRENGTH

LENGTH    OF    MAGNETIC    FIELD

MOUNTING    POSITloN

WEIGHT    OF   TUBE

R-F   CONNECTloNS

TYPE    OF    COOLING

AIR    Plow   oN   COLLECTOR   RAt)IATOR    (NOTE    3)

MAXIMUM   GLASS    TEMPERATURE

TYPICAL   OPERATloN   AS   POWER   AMPLIFIER:

CENTER    F-REOuENCY

ANODE    VOLTAGE    (NOTE    2)

C^TlloDE    CURRENT
POwER    OUTPUT    (^T    CENTER    F.REQUENCV)

BANDW I DTH

GAIN    (NOTE    5)

DUTY

PULSE   WIDTH

GRID   BIAS    (FOR    CUT-OFF)

GRID   VoLTAaE    DURING   PULSE    (NOTE   6)
GRID    CURRENT    DURING    PULSE

OXIDE     IMPREGNATED   UNIPOTENTl^L

MOLDED   SILlcoNE    RUBBEn

BASE    WITII    FLYING    LEADS

METAL

2400       GAUss
6.75           INCHES    UNIFORM

ANY

1   LB.         7   oZ.
Type   N   JACK   ue-23  B/u

F-ORCED   AIR

9000        MC
96cO       volts

1.8          ^MPERES    PEAK
i.8          KW   PEAK

8.OTo9.6         KMC
33          DB   MIN.

.001
2.0         u   SECONDS

-1cO         VOLTS

/350      volts
0.i          AMPERE    PEAl{

NOTE    i:        USEFUL    GAIN    AND    POWER    OUTPUT    EXISTS    BELOW   8000   MC    AND   ABOVE

9600   MC    AND    CAN    BE    UTILIZED   BY    ADJUSTING    ANODE    VOLTAGE    TO
OPTIMIZE    THE    F.REQUENCY    RANGE     DESIRED.        HOWEVER,     BANDWIDTH    CAN-

NOT    BE    EXTENDED    BOTH    UPWAF{D    AND    DOWNWARD    SIMULTANEOUSLY    AND

MAXIMUM    GAIN    AND    POWER    OUTPUT    OUTSIDE    THE    NORMAL    BANDWIDTll    WILL

BE    LOWER    THAN    RATE.D    VALUES.

NOTE    2:        ALL    VOLTAGES    SllowN    ARE    WITH    RESPECT    TO    CATHODE.        ANot)I    AND   HELIX

ARE    CONNECTED     INTERNALLY    TO    THE    SHELL.        THE    CENTER    CONDUCTOR    COAX.

TERMINALS    HAVE    AN     INTERNAL    DC    CONNECTION    TO    SHELL.        THE    SllELL     IS

NORMALLY    OPERATED    AT    GROUND    POTENTIAL    AND    CONNECTloN     IS    MADE    TO

THE    SHELL    OF    THE    SOLENOID.

NOTE    3:        F.ORCED    AIR    COOLING     IS    REQUIRED   WHEN    AVERAGE    COLLECTOR     POWER      IS

IN    EXCESS    0F    10   WATTS.        AS    THE    COLLECTOR    POWER     IS     INCRE^SED,

THE    AIR    FLOW    REQUIRED     INCREASES.        AT    TllE    MAXIMUM    COLLECTOR    POWER

oF    15o   wATTs,    A   MINiMUM   ^iR    flow    oF   3o   CFM   THRouGH    THE    cooLiNG
FINS     IS    REQUIRED.

10~60
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TRAVELING   WAVE   TUBE

NOTE    h:        POSITIVE    VOLTAGE:    Must    NOT    BE    APPLIED   T0    THE    GRID     IN    THE    ABSENCE

OF    ANODE    VOLTAGE.

NOTE    5:       THIS    CAIN     IS    OBTAINED    OVER    THE    8.0    TO   9.6    KMC    BANDWIDTH    AT    i   KW

POWER    Output.        SMALL    SIGNAL    GAIN     IS    WITHIN   6    DB    OF    THE    POWER

GAIN    ^T    ANY    PARTICULAR    FREQUENCY.

NOTE    6:        THE    POSITIVE    GRID    VOLTAGE    PULSE    SHOULD    8€    THE    MINIMUM    CONSISTENT

WITH    NOPM^L    POWER    Output.

@

A

a

SPECIAL   NOTE:

MISMATCH    uP    TO    AND     INCLUDING    A    SHORT    ClficulT     IN     INPUT    OR    OUTPUT

LINES   WILL    NOT    CAUSE    OSCILLATION.

GENERAL   OPERATING    INSTRUCTloNS:

1.        HEATER    WARM    UP    0F    2    MINUTES    BEE.ORE    APPLYING    HIGH    VOLTAGE     IS    RECOMMENDED.

2.        HIGH    VOLTAGE    MUST    NOT    BE    APPLIED     IN    TllE    ABSENCE    OF.    PROPER    GRID    BIAS

AND   MAGNETIC    FIELD.        POSITIVE    GRID    PuLSE    VOLTAGE    Must    NOT    BE    APPLIED

IN    TIIE     ABSENCE    OF.    HIGli    VOLTAGE.

INITIAL    ADJuS"ENTS    SHOULD   BE    DONE    AT    LOW    Duty    CYCLE    (LESS    THAN    .001)
TO    PREVENT    TUBE     DAMAGE    DUE    TO    HIGll    SHELL    (INTERCEPTION)    CURRENT.

ADDITloN^L     INFORM^TloN    FOR    SPECIFIC    APPLIC^TIONS    CAN    BE    OBTAINED    FROM    THE:

ELECTRON    TUBE    APPLICATloNS    SECTloN

ITT    CoMPONENTS    DIVIsloN

Post   OFFlcE   Box   7065
ROANOKE,     VIRGINIA

10-60
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GENERAL DESCRIPTION:

a

®

n9
D-2020

TRAVELING
WAVE  TUBE

Type  D12020  is  a  mechanicaLlly  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,   i8 provided.                                                                      *

Capacitance  of the  control  electrode to aLll other  elements  ig  in-
crfased to  16 wfd by the  base and lead configuration.

Ail other  characteriBtic8  are the  same a.a  type  F-6996 and addiu
tional information can be  obtained ky r@£8rring to the F-6996 data
Sheet.

Additional informaLtion for  Specific applications can be obtained from
the

Electron  Tube Applications Section
ITT  Components  Division
P. 0.   Box 412
Clifton,   New Jersey

ELECTF30Nt\.*TUBE   DEPARTMENT

OMPONENTS    DIYISION
INTERNATIONAL/,iTELEPHONE   AND   TELEGRAPH   CORPORATIONIIIc 4 rfu.i



-\
Lr\-

®
H,
d

cO=*11-I

i'#j
y               I,,      ffi\.      :i=iidl

-r+ rd•H

J1 a
=S |rlr-|r\

®Lno 11
Or+

:5.8
®rda

C].!5

|fl

E                S.g. *'

g£I_ard0®
`5             .' a
Oil-

H #uE®
pf d

®•®E      f- rJ
I               f,i                    a'

ETl\i+\-
J' i                  j:1

i      ¥S     i! •H
*i        \           'ti

9.1`3fu

H     3l!j\\+_=]L_!N

..#'

`= iiiiiiii

- EiiiiiiiiiiiiiiE
I

4-60



T   I   N   TA   T    I   V   E

r\

1

nil

DESCR I PT I ON :

THE   D-2023    ls   A   1   KILoWATT   Pulse    TRAVELINC   WAVE   TUBE    HAVING   30   08
GAIN    AND   4.0   To   8.0   FREQUENcv    RANGE.        IT     IS    CoNSTRucTED    IN   A    RucGED
METAL-CERAMIC    ENVELOPE   WITH    A    HELIX    TYPE    SLOW   WAVE    STRUCTURE.        THE

INTEGl]AL    MATCHING    CIRCUIT     IS     IN    50    OHM    CO^XIAL    LINE    AND     IS    PROVIDED

WITH    F.EMALE    TYPE   TNC    CONNECTofts.       THE    TUBE     IS    SELF-AllcNING     IN    AN    EX-

TERNAL    SOLENOID,    WllICH     IS    REQUIRED    TO    PROVIDE    A    UNIFORM    MAGNETIC    FIELD.

A    CONVERGENT    BEAM    GUN    AND    OXIDE     IMPREGNATED    CATHODE    ARE    USED.        DUTY

CYCLES    uP    TO    .01   CAN    BE    USED.

A    CONTROL    GRII)    F.OR    GRID    PuLSING     IS    PROVIDED.

ELECTR icAL    INF-OnMAT ioN:

HEATER   VOLTAGE

HEATER   CURRENT

MAX  IMUM    FREQUENCY

MINIMUM    FREQUENCY

MINIMUM   TRANSMISSION   LOSS    ^T   GRID   Bl^S
9  .60  volts

CAPAC I TANCE

CONTROL    GRID   TO    ALL    OTHER    ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES:

MAXIMUM   ANODE    VOLTAGE    (NOTE    1)

MAXIMUM   HELIX    CuRRENT

MAXIMUM    COLLECTOR    DISSIPATION

MAXIMUM   R.F.     INPUT    POwER

MAXIMUM    DUTY    CYCLE

MAXIMUM   GRID   VOLTAGE

NEGAT  I VE

Pos I T I VE
MAXIMUM   GRID   CuRRENT

6.3   (£5¢)       VoLTs
5,0        AMPS
8.0
4.0

to
22         UUFD

10,OcO      Volts
0®35         AMPS

2to       WATTS
5        WATTs

.01

-2cO      Volts
fry      Volts  pE^K

0.3         AMPS   PEAK

|OJ50



Type    OF    CATHODE

GUN    CONNECTIONS

R-F   CONNECTIONS

MAGNETIC    F.lELD   STRENGTH

MOUNTING    POSITION

TvpE   or   CooLING   (NOTE   2)

TYPICAL   OPERATION:       (NOTE   3)

CENTER   FREQUENCY

ANODE    VOLTAGE

CATHODE    CURFtENT

POWER   Output    (AT    CENTER    FREQUENCY)    (NOTE

BAND   WIDTI1    (NOTE   4)

GAIN    (NOTE   4)

OXIDE     IMPREGN^TED

FLYING    LEADS

FEMALE    TNC

2000         a AuSS
ANY

DUTY                                                                                                       VARIABLE    TO   0

Pulse   WIDTH
GRID   BIAS    (FOR    CUTOFF)

GRID   VOLTAGE    DURING    PULSE

GRID   CURRENT    DURING    Pulse

KMC

VOLTS

AMPS    PEAK

W   PEAK
KMC

DB

MAX,

USEC.

VOLTS

VOLTS    PEAK

AMPS    PEAK

NOTE    i:       ALL    VOLTAGES    SHOWN    ARE    Wl"    RESPECT    TO   CATHODE.       ANODE,    COLLECTOR

AND    OuTER    COAX    CONDUCTOR    OF    TllE    R-F    TERMINALS    ARE    CONNECTED

INTERNALLY    TO    THE    SHELL.        THE    HELIX     IS    CONNECTED   TO   THE    CENTER

CONDUCTOR    OF    THE    COAX    llNE    AND    A    DC    CONNECTION    FROM    THE    HELIX    TO

THE    SHELL    MUST    BE    PROVIDED    EXTERNALLY    IN    THE    R-F    CIRCUITRY.

NOTE    2:        A   MAXIMUM    OF    2to   WATTS     IS    DISSIPATED    AT    TllE    COLLECTOR®       A    SUIT-

ABLE    HEAT    SINK    Must    BE    PROVIDED    T0    CONDUCT    HEAT    FROM    TllE    COL-

LECTOR    AND   MAINTAIN     ITS    SuRFACE      TEMPERATURE      BELOW   180°C    MAXIMUM.

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   WITtl    EAcll    TUBE.       HICH    VOLT^CE    Must    NOT    BE    APPLIED    IN    THE

ABSENCE    OF    PROPER    GRID    BIAS    VOLTAGE.        POSITIVE    GRID    PuLSE    VOLTAGE

Must    NOT    BE    SUPPLIED    IN    TliE    ABSENCE    0F    HIGH    VOLTAGE.       GRID    PuLSE

VOLTAGE     IN    EXCESS    0F    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     IS    MUCII

LESS    LIKELY    TO    CAUSE    TUBE    DAMAGE.

10ngo



IIIIIiiiiiii--_

-3-
D-2023

TRAVELING   WAVE   TUBE

NOTE   b:        POWER    OUTPUT    OF    1   low    PEAK    OR    MORE     IS    OBTAINED   OVER    THE    FRE-

QUENCV    RANGE    L.0   TO   7.5    KMC,    AND   BOO   WATTS    0R    MORE    OVER    THE
FREQUENcv   RANGE   7.5   To   8;o   KMC.       PowER    INpuT   REQUIRED   To   oeT^m
THIS    POWER    Output    DOES   NOT    EXCEED   i   WATT.

rb

a

fl

ADDITIONAL     lNFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM

THE:

ELECTRON   TUBE    APPLICATIONS   SECTION

ITT    COMPoNENTS    DIVISION

Post   0FFlcE  Box   7065
ROANOKE,    VIRGINIA
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GENERAL   DESCR IPTI0N:

®

a

Eil

n9
D-2024

TRAVE L I NG
WAVE   TUBE

FORMERLY  F4996-A

Type   D-2Oat    is   A   MECHANlcALLy   MODiFiEO   vERsioN   OF   Type   F4996.      ^N
iNTEGi`^L   MATCHING    clRcuiT     Is    pROviDEO   AND   Tli8   Rr   TERMiN^Ls   cONsisT
OF   ue-4o-Au   CHOKE    FLANGE   w^vE   GUIDE    cONNECTORs.

ALL   OTHER   cH^RACTEfnsTics   ARE   TliE   s^ME   As   Type   F{996   AND   ^DDITION^L
INFof"ATION    CAN   BE    OBTAINED   By   REFERRING   TO   THE   F15996   DATA   SllEET.

THE   OuTLINE   OF   THE   D-2024    ls   ^TT^CllED.

111 ELECTF30N   TUBE   DEPAF=TMENT

COMPONENTS    DIVISION
INTE:RNATIONAL   TELE:PHONE   AND   TELEGRAPH   CORPORATION |Oio
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TEHTATIYE

RAVELBHG
WAVE TUBE

GENERAL  DESCRIPTloN:

The  F-2057   is  a  1oo0  v`Jatt  pulse  travelmg  wave  amplifier  tube  having  30db  gain  and  designed  primarily  for  use  in  the  20o0  to  4ooo  mc
frequency  rangeo   lt  is  constructed   in  a  Higged  metal  envelope  with  a  helix  type  Slow  Wave  Structure.  The   integlal  matching  ciicuit  is  in
5o  ohm  coax!al   rine  and  is  provided  with   UG   19  B,'U  Type  connectors.  The  tube   is  focused  bya  Periodic  permanent  magnet  which  is  in-
tegral  with  the  tube.  A  convergent  beaiii  gun  and  oxiae  implegnated  cathode  ale  used.  Duty  cycles  up  to  .01  and  pulse  widths  up  to  loo
microseconds  can  be   useci.

ELE:CTRicAL   RAT!NCS,  ABSOLUTE  VALUES

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  Cur rent
Collector  Voltage  (tied  to  shell)
Collector  Current

a

6.3   (,'  : -ioo`,\ Maximum  R-F  Input  Power
Maximum  R-F  Output  Power
Maximum  Duty  Cycle
Maximum  Pulse  Width    (beam)

Maximum  Cathode  Current

ELECTRICAL  INFORMATION

4000          mc
2000          mc

2        watts  avelage
30         watts  average

.01
100          mi croseconds
2.0          ampele  peak

Minimum   coldTransmission  Loss                            50         db

MECHANICAL  INFORMATloN

Oxide  lmpf egnated  Unipotential
JETEC  Designation   812ei43

Metal
Any

Weight
R.F  Connections
Cooling  Data

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

2000  to  4000          mc
7300          volts

1.4          amperespeak
7300          volts

0.9          amperes  peak

Power  Output  (Minimum)
Gain
Duty
Pulse  Width

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

watts peak
db

.01
5          microseconds

NOTE  1:     All  voltages  shown  ale  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  powei  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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TENTATIVE

F.2¢58
TRAVELING
WAVE TUBE

GENERAL  DESCRIPTION

The  F.2o58  is  a  1000  watt  pulse  travel ing wave  amplifier  tube  having  30  db  gain  and  designed  pf imari ly  for  use  in  the  290o  to  3|oo  mc
frequency  range.  It  is  constructed  in  a  rugged  metal  envelope  with  a  helix  type  slow  wave  structure.  The  integral   matching  circuit  is  in
5o  ohm  coaxial   line  and   is  provided  with  type  "TNC"  connectors.  The  tube  is  focused  by  a  peliodic  permanent  magnet  which  is  integia|
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
rieatei  Current
Maximum  Anode  Voltage    (Note   1)
Maximum  Shell   CuHent
Maximum  Collector  Voltage
Maximum  Collectoi   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

6.3      (±10°/c)      volts
3.0       ampeies

8000       volts
0.8        amperepeak

8000       volts
160       watts  average

Maximum  R-F  Input  Power
Maximum  R-F  Output  Power
Maxi mum  Duty  Cycle
Maximum  Pulse  Width    (beam)
Maximum  Cathode  Current

ELECTRICAL  INFORMATloN

3100        mc
2900       mc

2      watts  average
30      watts  average

.01
100       microseconds
2.0       amperepeak

Minimum  cold  Transmission  Loss                              50       db

MECHANICAL  INFORMATloN

Oxide  Impregnated  unipotential                  Weight
(See  outline)                                                 R-F  Connections

Metal                                       Cooling  Data
Any

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

2900to3100       mc
7300       volts

1.4       amperes  peak
7300       volts

0.9       ampe[es  peak

Power  Output    (minimum)
Gain
Duty
Pulse  Width

10Pounds       Maximum
Type `'TNC„

25  cfm  of ail

1000      watts peak
30db

.01
5       microseconds

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

NOTE  2: Useful  gain  and  power  oiitput  exists  below  2900  mc  and  above  3100  mc  and  can  be  utilized  by  adjusting  anode  voltage  to  opti-
mize  the  fiequency  iange  desiled.  HoweveL  bandwidth  cannot  be  extended  both  upward  and  downwaid  simultaneously  and  maxi-
mum  gain  and  powel  output  outside  the  noimal   bandwidth  will  be   lower  than  rated.

NOTE  3:    Heater  warm  up  of two  minutes  before  applying  high voltage  is  recommended.
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T  E   11  T  A  T  I  V  E

GENERAL  DESCRIPTloN

The  F-2059  is  a   100  watt  pulse  traveling  wave  amplifier  tube  having  46  db  gain  and  designed  plimari ly  for  use  in  the  2700  to  2900  mc
frequency  range.  It  is  constructed   in  a  ruggecl  metal  envelope  wlth  a  helix  type  slow  wave  st[ucture.  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  gTid   suitablefol  grid  pulsing  is  provided.

ELECTRICAL  RATINGS,  ABSOLUTE  VALUES

Heater  Voltage
Heater   Current
Maximum  Anode  Voltage    (Note  1)
Maximum  Shell   Current
Maximum  Collector  Voltage
Maximum  Collector   Dissipation
Maximum  R-F  Output  Power

Maximum  Frequency    (Note  2)
Minimum  Frequency    (Note  2)
Minimum  Cold  TJansmission  Loss

Type  of  Cathode
Base
Type  of  Envelope
Mounting  Position

Frequency
Anode  Voltage   (Note  1)
Cathode  Cu"ent
Collector  Voltage    (tied  to  shell
Collector  Cuwent
Power  Output    (minimum)

6.3    (±10°/a)        volts
3.0       amperes

5000       volts
0.5       amperepeak

5000       volts
20       watts  average

5       wattsaverage

Maximum  Duty  Cycle
Maximum   Pulse  Width    (beam)
Maximum  Cathode  Current
Maximum  Grid  Voltage

Negative
Positive  (with  respect  to

cathode)

ELECTRICAL  INFORMATloN

2900       mc                                           Capacitance
2700        mc                                                     Control  Gridto  All   other   Elements

50db

MECHANICAL  INFORMATloN

Oxide  Impregnated  unipotential                  Weight

(See  outline)                                                R.F  Connections
Metal                                    Type  of  cooling
Any

TYPICAL  OPERATloN  AS  POWER  AMPLIFIER

2700to2900       mc
4400       volts

0.5       ampeies  peak
4400       volts

0.3       ampeies  peak
100       watts  peak

Gain

Duty
Pulse  Width
GTid   Bias    (for  cut-off)
Grid  Voltage  duling  Pulse

.01
10       microseconds

1.0       amperepeak

-loo      volts

200       volts

20        uufd

10Pounds       Maximum
Type "TNC„

Convection

46db
.01

5       microseconds
-30      volts
175       volts

NOTE  1:    All  voltages  shown  are  with  respect  to  cathode.  The  shell   is  normally  operated  at  gTound  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  upwa[d  and  downward  simultaneously  and  maxi-
mum  gain  and  power  output  outside  the  normal  bandwidth  wHl  be  lower  than  rated  values.

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

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

F.20$O
TRAVEL"fi
WAVE TUBE

GENERAL  DESCRIPTloN:

The   F.2060  is  a  1500  watt  pulse  tlaveling  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  heiix  type  slow  wave  stlucture.  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  conveigent  beam  gun  and  oxide  Impregnated  cathoc!e  are  used.  Duty  cycles  up  to      .01  and  pulse  widths  up  to   100  micro-
seconds  can  be  used.

ELECTRICAL   RATINGS,  ABSOLUTE   VALUES

Heater  Voltage
Heatei  Current
Maximum  Anode  Voltage    (Note  1)
Maximum   Helix  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  Cu„ent
Collector  Voltage    (tied  to  shell)
Collector   Current
Power  Output    (Minimum)

a

6.3     (±10o^;)        volts

3.0       amperes
8000       volts

0.8       ampere  peak
8000       volts

160       watts  average

Maximum   R-F  Input  Power
Maximum  R-F  Output  Power
Maximum  Duty  Cycle

Maximum  Pulse  Width     (beam)

Maximum  Cathode  Current

ELECTRICAL  INFORMATloN

3650        mc
3350        mc

2      watts  avelage
30      watts  avelage

.01
100       microseconds
2.0       amperepeak

Minimum  cold  Transmission   Loss                                50        db

MECHANICAL  INFORMATloN

Oxide   Impregnated   Unipotential

(See  Outline  Drawing)
Metal
Any

Weight    (not  including  magnet)
R-F  Connections
Cooling  Data

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

3350to3650       mc
7200       volts

1.4       amperes  peak
7200       volts

0.9       ampeies  peak
1500       wattspeak

Gain
Duty
Pulse  Width
Small  Signal   Gain  Variation
Saturated  Power  Variation

10  pounds       Maximum
„TNC"

25  cfm  of  air

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  3350  mc  and  above  3650  mc  and  can  be  utilized  by  adjusting  anode  voltage  to  opti-
mize  the  frequency  iange  desired.  Howevei,  bandwidth  cannot  be  extended  both  upward  and  downward  simultaneously  and  maxi.
mum  gain  and  powel  output  outside  the  normal  bandwidth  may  be  lower  than  rated  values.

NOTE  3:    Heatel  warm  up  of  two  minutes  before  applying  high  voltage  is  recommended.
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T   E   M   I   A   TI   V    E

GENERAL   DESCRIPTloN:

The   F-2061   is  a  1000  watt  pulse  tlave!iiig  wave  amplifier  tube   having  30  db  gain  and  designed  primarily  for   use  in  the  2900  to  3100  mc
fiequency  range.   It  is  constructed  in  a  f ugged  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  convergerit  beam  gun  anc]  ox!de  impregnated  cathode  are  used.  Duty  cycles  up  to  .02  and  pulse  widths  up  to  50  micro.
seconds  can  be  used.

ELECTRICAL   RATINGS,  ABSOLUTE   VALUES

Heater  Voltage
Heater  Cullent
Maximum  Anode  Voltage  (Note   1)
Maximum  Shell   Cuirent
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)
C0llectoT  Current

ill

6.3   (±10%)           volts

3.0           amperes
8000          volts

0.8          ampere  peak
8000          volts
200          watts  average

Maximum  R-F   Input  Power
Maximum  R-F  Output  Power
Maximum  Duty  Cycle
Maximum  Pulse  Width  (beam)
Maximum  Cathode  Cu"ent

ELECTRICAL   INFORMATloN

3100           mc

2900          mc

2         watts  average
40         watts  average

.02
50          microseconds

2.0          ampere  peak

Minimum  cold  TTansmission   Loss                              50           db

MECHANICAL   INFORMAT!ON

Oxide   Impregnated   Unipotential

(See  Outline)
Meta I
Any

Weight
R-F  Connections
Cooling  Data

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

2900  to  3100          mc
7300          volts

1.4          amperes  peak
7300          volts

0.9          amperes  peak

Power   Output  (minimum)
Gain
Duty
Pulse  Width

10  pounds           Maximum
Type  "TNC„
25  cfm  of  air

1000         watts  peak
30db

.02
5          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  desiied.  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  Tecommended.
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TENTATIVE

F-2062
TRA¥EL"G
WfivE  TtlBE

GENERAL  DESCRIPTloN:

The   F-2062  is  a  1000  watt  pulse  tiaveling  wave  amplifier  tube  having  30  db  gain  and  designed  primarily  for  use  in  the  2000  to  4oo0  mc
frequency  Tange.   It  is  constructed  in  a  rugged  metal  envelope   wlth  a  helix  type  Slow  wave  structure.  The  integral   matching  circuit  is  in

5o  ohm  coaxial   line  and  is  provided  with  type  "TNC"  connectols.  The  tube  is  focused  by  a  peliodic  permanent  magnet  which  is  integ|a|
with  the  tube.  A  convergent  beam  gun  and  oxide  Impregnated  cathode  are  used.  Duty  cycles  up  to  .01  and  pulse  widths  up  to  |0  micro.
seconds  can  be  used.  A  control  grid  suitable  for  grid  pulsing  is  provided.

ELECTRICAL   RATINGS,  ABSOLUTE  VALUES

Heater  Voltage
Heater  Cu"ent
Maximum  Anode  Voltage  (Note  I)
Maximum   Helix  Current
Maximum  Col lectoi  Voltage
Maximum  Collector   Dissipation

Maximum   Frequency  (Note  2)
Minimum   Frequency   (Note  2)
Minimum  Cold  Transmission   Loss

Type  of  Cathode
Base
Type  of  Envelope
Mounting  Position

Frequency
Anode  Voltage  (Note  1)
Cathode  Current
Collector  Voltage  (tied  to  shell)
Collector  Current

®

®

6.3  (±10%)          volts
3.0          amperes

8000          volts
0.8          ampele  peak

8000          volts
120         watts  average

Maximum  R.F  Output  Power
Maximum   Duty  Cycle
Maximum  Pulse  Width  (beam)

Maximum  Cathode  Current
Maximum  Glid  Voltage

Negative
Positive  (with  respect  to  cathode)

ELECTRICAL   INFORMATloN

4000          mc
2000          mc

50db

30         watts  average
.01
10          microseconds

2.0          ampele  peak

-100         vo Its

200         volts

Capacitance
Control   Grid  to  All   other   Elements                   20           uufd

MECHANICAL  INFORMATloN

Oxide  Impregnated  Unipotential

(See  Outline)
Metal
Any

Weight
R.F  Connections
Cooling  Data

TYPICAL  OPERATION  AS  POWER  AMPLIFIER

2000  to  4000         mc
7500          volts

1.5          amperes  peak
7500          vo Its

1.0          amperes  peak

Power  Output  (minimum)
Gain
Duty
Pulse  Width
Grid  Bias  (for  cut-off)
Grid  Voltage  during  Pulse

10  pounds          Maximum
Type  "TNC„
25  cf in  of  ail

1088        gbattspeak

.01
5         mi closeconds

-30         volts
175          volts

NOTE  1:      All  voltages  shown  ale  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  Tange  desired.  However,  bandwidth  cannot  be  extended  both  upward  and  downward  simultaneously  and
maximLlm  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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TE   NTA    T   I    VE

GENERAL   DESCRIPTloN:

The   F-2063   is  a  1000  watt  pulse  traveling  wave  amplifier  tube   having  33  db  gain  and  designed  primari ly  for   use  in  the  2500  to  40oo  mc
fTequency  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   pulslng  is  provic!ed.

ELECTRICAL   RATINGS,  ABSOLUTE   VALUES

Heater  Voltage
Heater  Curient
Maximum  Anode  Voltage  (Note   I)
Maximum   Helix  Current
Maximum  Collector   Voltage
Maximum  Collector   Dissipation
Maximum  R-F  Output  Power

Maximum   Frequency  (Note  2)
Minimum  Frequency  (Note  2)
Minimum  Cold  Tiansmission   Loss

Type  of  Cathode
Base
Type  of  Envelope
Mounting  Position

Frequency
Anode  Voltage  (Note  1)
Cathode  Cu„ent
Collector  Voltage  (tied  to  shell)
Collector  Current

a

®

6.3  (±1oo/a)            volts

3.0           an:peTes
8000          volts

0.8          ampere  peak
8000          volts

120          watts  average
30         watts  average

Maximum  Duty  Cycle
Maximum   Pulse  Width  (beam)
Maximum  Cathode  Current
Maximum  Grid  Voltage

Negative
Positive  (with  respect  to  cathode)

ELECTRICAL   INFORMATI0N

4000          mc
2500          mc

50db

Capacitance
Control  Grid  to  All   Other   Elements

MECHANICAL   INFORMATI0N

Oxide  Impregnated  Unipotential

(See   Outline)
Meta I
Any

Weight

R-F  Connections
Cooling  Data

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

2500  to  4000          mc
7500          volts

1®5           amperes  peak
7500          volts

1.0          amperes  peak

NOTE  1:      All  voltages  shown  are  with  respect  to  cathode.  The  shell   is
is  made  to  the  shell  of the  package.

Powel  Output  (minimum)
Gain

Duty
Pulse  Width
Grid  Bias  (for  cut-off)
Grid  Voltage  dLiring  Pulse

.01
1o          microseconds
20         ampeie  peak

-100         volts

200          volts

20          uufd

10  pounds          Maximum
Type  "TNC„
25  cfm  of  air

1000         watts  peak
33db

.01
5          microseconds

-30         vo I.ts

175          volts

normally  operated  at  ground  potential  and  the  anode  connection

NOTE  2:      Useful  gain  and  power  output  exists  below  2500  mc  and  above  4000  mc  and  can  be  uti lized  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  waim  up  of  two  minutes  before  applying  high  voltage  is  recomme`ided.

NOTE  4:      High  voltage  must  not  be  applied  in  the  absence  of  proper  grid  bias.
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TENTATIVE

GENERAL  DESCRIPTloN:

The   F-2o64  is  a  2000  watt  pulse  traveling  wave  amplifiel  tube  having  33  db  gain  and  deslgned  PrimaJily  for  use  in  the  2800  to  35oo  mc
frequency  iange.   !t  is  constructed   in  a  rugged  metal  envelope  with  a  helix  type  slow  Wave  Structure.  The  integial  matching  circuit  is  in
5o  ohm  coaxial   line  and   is  provided  with  type  "TNC"  connectors.  The  tube  is  focused  by  a  Periodic  pelmanent  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  |o   mic|o,
seconds  can  be   used`  A  control  grid  suitable  for   grid   pulsing   is  provided.

ELECTRICAL   RATINGS,  ABSOLUTE  VALUES

Heater  Voltage
Heater  Current
Maximum  Anode  Voltage  (Note  1)
Maximum   Helix  Current
Maximum  Collector   Voltage
Maximum  Collector   Dissipation

Maximum  R-F  Output  Power

Maximum   Fiequency    (Note  2)
Minimum   Frequency    (Note  2)
Minimum  Cold  Transmission   Loss

Type  of  Cathode
Base
Type  of  Envelope
Mounting  Position

Frequency
Anode  Voltage  (Note   1)
Cathode  Current
Collector  Voltage  (tied  to  shell)
Collector  Current

6.3  (±10o/a)           volts

3.0          amperes
8000          volts

0.8          ampere  peak
8000          volts

120         wattsaveiage
30          watts  average

Maximum  Duty  Cycle
Maximuni  Pulse  Width  (beam)

Maximum  Cathode  Current
Maximum  Grid  Voltage

Negative
Positive  (with  respect  to  cathode)

ELECTRICAL  INFORMATloN

3500           mc
2800          mc

50db

.01
10          microseconds

2.0         ampere  peak

-loo        volts
200         vo Its

Capaci tance
Control   GTid  to  All   other   Elements                   20           uufd

MECHANICAL  INFORMATloN

Oxide  lmpTegnated   Unipotential

(See  Outline)
Metal
Any

Weight

R-F  Connections
Cooling  Data

TYPICAL  0PERATloN  AS  POWER  AMPLIFIER

2800  to  3500          mc
7500          volts

1.5          ampeies  peak
7500          volts

1.0          ampeJes  peak

Power  Output  (minimum)
Gain
Duty
Pulse  Width
Grid   Bias  (for  cut-off)
Grid  Voltage  during  Pulse

10pounds          Maximuin
Type I.TNC,,
25  cfm  of  ail

1000        watts  peak
33db

.01
5         microseconds

-30        volts
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  powef  output  exists  below  2800  mc  and  above  3500  mc  and  Can  be  uti lized  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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GENERAL   DESCRipT!ON:

The   F+2065   ts   a   1000  watt  pulse  tra\/ellng  wave   amplllier   tut){'   h",   it   il   JIJ   `2,~ili`i   Jr,tJ   .Jeslgried  primafily  for   use   in   the   2000  to  4000  mc

frequency   range.   It   is   constructed   ln   a   lugged   metal   env9iopcJ   \,"ltrl   `j     \t'"    `,.L      `L    `'   \^/ave   structure.   The   :r,tegral   matching   c`ircijit   is   in

50   ohm   coaxial    iirie   and   is   provided   wlthtype    gTNl:"    Ccolllc`-`t``I                                       `       `L`iL``=d   by   a   periodic   permanent   magrietwh!ch   is   Integral

with  the   tube.   A   convergent   beam   gun   and   ox!de   lriirtrc`i`  L``  '\t     ,{    i:`ir       ,i,itJ   I   `-,|"i      IJul.`,y   t,`,/i,;fjs   ilp  to   .01   and   pulse  widths   up   to   loo   micro.

seconds  can  be  used.

EL-E^.`:i:?'`       t.J        `5~`^     `          i`,'\\          i     `J~         '                   iu      trALUES

Heater   Voltage
Heater   Current
Maximum   Anode  Voltage   (Note   I)
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

®

r\

6 .  3     \`   ,   ?I (`.:  ,//   ,,,, (`,  i  t  :``

3.0               a,1lp€Li\  >

800C)             volts

0.8               clmpere   i-;e;_?L`

8000            volts
160             w.atts   tlver€'!€e

`fil-';,{iri'.:,ii    r{`F    Input    power

Miaximum   F{-F   0u'iput   Power

May`imi;in   Duty   Cycle

Maximum   Pulse  Width  (beam)
ri,1<r: >' i T, :j rii   C a t ho d e   C. iJr r e n t

ELECTRicAL   iNFORMA1"ioN

4000           mc
2000                IT:C

2          watts  aveiage
30          watts  average

-01

100           mlcroseconds
2®0           ampere  peak

Mimmum   cold  Trarlsmjssion   Loss                                50           clb

MECHANicAL   !NFORMATioN

Oxide   lmpregnatecl   Umpoterit}al

(See   Outline)
Me 'c a i

Any

We ,8ht
R-F  Connections

Cooling  Data

TYPICAL   OPERA.TloN  AS   POWER  AMPLIFIER

2000  to  4000           mc
7300           volts

1.4           amperes   peak
7300           volts
0.9              aniperes  peak

Power   Output   (minimum)

C;a i n

Duty
Pulse  Width

10  pounds            Maximum
Type  "TNC„
25  cfm   of   air

1000          watts  peak
31db

.01

5          microseconds

NOTE  1:      All  voltages  shown  are  with  respect  to  cathode.  The  shell   !s  normally  operatec!  at  gTound  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  4L`00  mc  and  can  be  utHized  by  acijustiiig  anode  voltage  to
optimize  the  frequency  range  desired.  However,  bandwidth  cannot  be  exterided  both  upward  and  downward  simultaneously  and
maximum  gain  and  power  output  outside  the  normal  bandwidth  w"I  be   lower  than  rated.

NOTE  3:      Heater  warm  up  of  two  minutes  before  applying  high  vc>ltage   is  recomm,ended.
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ELECTRON  TUBE  DIVISION
P.O.   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.

DESCRIP"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   5097o  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   PEFtFORIVIANCE

Frequency    .
Output  Power   . .
PowerGain    ..

NoiseFigure     .
Dutycycle     .

Typical  Values
7.0-17.0  GHz
30 Watts
57dB
30dB
CW

Performance  Limits
7.0.17.0  GHz
20  Watts  Min.
45  dB  Min.
32  dB  Max.
CW

ELECTRICAL   REQUIREIVIENTS

Typical                     Performance  Limits

Cathodevoltage     .
Cathode  Current   .  .
Anodevoltage     .
Heater Voltage  . .-
Heater  Current  .  .  .
Helixcurrent    ..
Collector Voltage  .

MECHAN.CAL

FiFConnections    ..
DC  Connections   ,  .
Cooling  (NOTE  1)  .  .
Weight
Mounting  Position
Construction    ..
Focusing    .

ENVIRONIVIENTAL

Vibration    `,

Temperature

Values                Min.
-3900       -3600

95
180          -4000
6.3                  6.0
.7

5.-
-1950

Max.               Units
-4000        Vo Its

130             rnA
500            Volts
6.6              Volts
•8                 Amp
12mA

-2000        Volts

SMA  Female
Flying  Leads
Conduction
.75  Pounds

Any
Metal-Ceramic

PPM

40G,11  millisec
30G,  5-2000 cycles

-45 to +85o c

ELECTFtoN  TUBE  DIVISION Ill
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ELECTRON  TUBE  DIVISION 11
P.O.  Box 100    Easton.  Pennsylvania 18042
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ELECTRON  TUBE  DIVISION
P.O.   BOX   100
Easton,  Pennsylvania  18042
Telephone  215  252.7331

F-2147

TRAVELING
WAVE TUBE

NOTE   I:   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

cooring  fins  can   also   be  supplied   to

make  the  tube  air  cooled.

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   5097o  of  the
cathode  voltage.  Type  SMA  coaxial  fittings  are   provided   for   RF
input  and  output.  The  tube  may  also  be  equipped  with  QF"   FiF
f ittings  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   PERFORIVIANCE
Typical  Values

Frequency                                   2.5-7.5  GHz
Output  power                          15  Watts
PowerGain    ..                          47dB
Noise  Figure                              29  dB
Dutycycle                            .     CW

ELECTRICAL   REQUIREIVIENTS

Cathode Voltage
Cathode Current
Anode Voltage   .  .
Heater Voltage
Heater current    .
Helixcurrent   .
Collector Voltage

MECHANICAL
RF  Connections
DC  Connections

Cooling  (NOTE  1)
Weight
Mounting  Position
Construction    ..
Focus.ing    ,

ENVIRONMENTAL

Vibration    ..
Temperature

Typical
Values
-2150

80

Performance  Limits
2.5-7.5  GHz
12  Watts   Min.
45  dB  Min.
32  dB  Max.
CW

Performance  Limits
Min.                   Max.                Units

-2100        -2200        Volts
95mA

180           -2200            500           Volts
6.3                   6.0                   6.6              Volts

1.0               Amp
16mA

-1075         Volts

SMA  Female
AMP  Six-Pin  Subminiature

#862584-1
Conduction  or Air  Cooling

1.0  Pounds
Any

Metal-Ceramic
PPM

40G,11   Millisec
30G,  5-2000  Cycles

-40 to +85o c

ELECTRON  TUBE  DIVIsloN Ill
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®S0ILLA

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  tJansmitteis;  oJ  typically  as  a   local  oscillator   in  radar  or   ECM  receivers.  The  tube  features  a  bifilai
helix  contained   in  a  ruggecl  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

Frequency
Power  Output
Power  Output  Variation
Fine  Grain  Variation,   Note  2
VSWR
Output   Impedance
Heater  Voltage

Heater  Current
Anode  Voltage  (with

respect  to  cathode)
Anode  Current
Cathode  Cu"ent
Helix  Voltage  (with

respect  to  cathode)

Helix  Current

Cathode  Voltage

TYPICAL   ABSOLUTE     UNITS

1.8-2.8     Notel                  Gcs
110-190100   min.              mw

3                      4  max.                  db
±.8                 ±   1   max.             db/loo  mc
2.5:1              3:1   max.

50                   50                            Ohms
6.3                  6.0  min/              Volts

6.6  max.
0.96                1.2 max.

95                   250  max.

0.15                1.0  max.
11.0                15.0  max.

250  to          200  to

700                850
1.5                  3.0  max.
Zero            Zero
(Ground)      (Ground)

Grid  Voltage  for  no
Oscillation  (RF  Cutoff)

(with  respect  to  cathode)
Collector   Voltage  (with

respect  to  Helix)
Capacitance.  Cathode  to

All   Electlodes
Capacitance,   Grid  to  all

Electrodes
Capacitance.   Hel ix  to  all

other   Electrodes  and
Capsule

Spurious  Output  Below
Signal

TYPICAL        ABSOLUTE    UNITS

•11                 -30  max.             Volts

+100              +150  max.          V6lts

39                 45  max.             #pfd.

34                   45  max.               4£4tfd.

180                  250  max.            H_44fd.

50                    40  min.                db.

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  loo  mc  legion  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
diffeience  from  an  average  power  level.

MECHANICAL

Package  Length
Package  Diameter
Package  Weight

9.90                             9.95  max.
3.00                             3.02  max.
9  lbs.  -14  oz.         10  max.

Power  Cable  Length

(to  end  Of
MS  3106B18-1P  Plug)12

Inches
Inches
Pounds

ll  min/13  max.       Inches

Output  Cable  Length
(to  end  of Type
"N"  Connectoi) 15

Additional   information  for  specific  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Off ice  Box  104
Clifton,  New  Jeisey

14  min/16  max.       Inches

4.63
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F-250B
BACKWARD  WAVE

OSCILLATOR

TENTATIVE

GENERAL

The   F-2508   is  a  voltage-tunable,  wide-band  oscillator  with  a  mln`mun`,  output  power   of   100  milliwatts  over   Its  iated  operating  frequency
iange.  This  permanent  magnet  focused,  highly  stable  devIce  flnds  appllcations  as  a  swept  SIgnal   soulce   in  signal  generators;  master

oscillator  for  fTequency  diversity  tlansmittels;  o[  typIcally  as  a   local  osclllatol  `ln  radaT  ol   ECM  Ieceivels.  The  tube  featuies  a  bifHar
he|ix  contained   in  a  rugged  envelope  of  simple  mechamcal  design  thus  Provldlng  a  highly  reliable,  compact  unit.  No  cooling  is  reciuiied
when  the  enviionment  is  below  +60.C  ambient  tempeiatuie.

ELECTRICAL

TYPICAL   ABSOLUTE      UNITS

Fiequency
Power  Output
Powel   Output  Vaiiation
Fine   GJain  Var iation,   Note  2
VSWR
Output  Impedance
Heater  Voltage

Heatei  Current
Anode  Voltage  (with

respect  to  Cathode)
Anode  Current
Cathode  Current

*Helix  Voltage

Hel ix  Cullent
*Cathode  Voltage  (with

respect  to   Helix)

Cos
loo   rn,n.                mw.

10  max.               db
+_2.5  max.           db    loo   mc

3:I   max.

50

+120              +250  max.

0.2                   i.0  max.
15                      25  max.
Zero              Zero
8.0                  10.O  max.
-250  to        -200  to
-1150              -1300

*Grid  Voltage  for  no

oscillation  (RF  Cutoff)

(with  iespect  to  Cathode)
`CollectoT   Voltage,  with

respect  to   Helix

Capacitance,  Cathode  to
all   Electrodes

Capacitance,   Grid  to  all

E I e c ti od e s
Capacitance,   Helix  to  all

other   Electrodes  and
Capsule

Spurious  Output  below

Signal

TYPICAL     ABSOLUTE        UNITS

-20                -30  max.             Volts

+100              +150  max.         Volts

42                 50  max.             p¢fd.

30                  45  max.              p4ifd.

210                300  max.           ¢pfd.

50                   40  min.                db

*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  appiopiiate  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  determiried  by  selecting  the  100  mc  region  of  the  frequency  range  which  has  the  gieatest  difference  in  power  out-

put.  The  difference  between  these  power   levels   is  divided  by  two  and  the  plus  of  minus  sign  is  affixed to  denote  the  difference
from  an  average  power   level.

MECHANICAL

Package  Length
Package  Diameter
Package  Wei ght

11.40                            ll.45  max.                   Inches
3.25                             3.27  max.                   Inches

14  lbs.  -4  oz.        14.5  max.                     Pounds

Powei  Cable  Length
(to  end  of  Win-
cheste[  PM6P  Con-
necto')                                   12 11   min/13   max.         Inches

Output Cable  Length

(to  end  of  Type
"N.'  Connector)             15                                 14  min/16  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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TENTATIVE

GENERAL

The   F-2509   is  a  voltage-tunable,  wide-band  oscillator  with  a  mlnimum  output  power   of   100  milliwatts  over   its  rated   operating  frequency
range.  This  pernianent  magnet  focused,  highly  stable  device  flnds  applicat Ions  as  a  swept  slgna!  source  in  signal  generators;  master
oscillator  for  frequency  diversity  transmitters;   or  typically  as   a   local   oscillator   ln  radar   or   ECM  receivers.  The  tube  features  a  bifHar

helix  contained   in   a  rugged  envelope   of   slmple   mechanical   design  thus   providing   a   highly  reliable.   compact   unit.   No   cooling  is  required

when  the  erivironment   is  below  i60.C  amb.lent  temperature.

ELECTRICAL

Flequency
Power   Output
Power  Output

Va' i at i o n

EiEI

TYPICAL        ABSOLUTE                   UNITS

2.0-4.0                 Note   1                              Gcs
100  -250                100   min.                          mw

Fine   Grain  Var iation,

Note  2                                il.0
VSWR                                           2.0:i

Output  Impedance             50
Heater  voltage                  6.3
Heater  current                   .96
Anode  Voltage   (with

respect  to Cathode) 106
Anode  current                    0.15
Cathode  current                10.4

*Helix  voltage                     Zero

Helix  current                        1.9
*Cathode  Voltage

(with  respect
to   Helix)

6  max.                               db

±l.5  max.                      db,'200  mc

2.5: 1

50                                        Ohms
6.0  mln./6.6   max.  Volts
1.2   max.                          Amps

250  max.
i.0  max.
15   max.
Zero
3.0  max.

-300  to-1800    -200  to~2100           Volts

TYPICAL            ABSOLUTE                  UNITS

*Grid   Voltage  for   no

Osclllation   (RF
Cutoff) (with  respect
to  cathode)                   -11

*Collector   Voltage

(with  respect  to
Hellx)                                       +100

Capacitance,  Cathode
toall   Electrodes       42

Capacitance,  Grid  to
all   Electrodes              30

Capacitance,   Helix

to  a„   other
Electrodes  and
Capsule                             210

Spurious   Output

below  signal                  50

-30  max.                     Volts

+150  max.                     Volts

50  max.                           H44fd.

45  max.                          4tHfd.

300  max.                      H4tfd.

40  min.                            db

*The  above  data  shows  tube  operation  with  the   helix  at  ground  potential   (Zero  volts).   If  deslred  as  an  alternate.  any  one  of  the  asteiisked

elements   may  be  operated  at  ground  potentlal   provided  the  other  electrode  potent.ials  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  selectlng  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  oT   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  Win-
chester  PM6P

11.40                         11.45  max.                    Inches
3.00                          3.02  max.                     Inches
14  lbs-4  oz.        14.5  max.                     Pounds

Connector )                      12

Output  Cable   Length

(to  end  of  Type
"N"Connector)         15

1l  min/13max.       Inches

Additional   information  for  specific  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section

lTT  Electron  Tube  Division
Post  Off ice  Box  104
Clifton,  New  Jersey

14   min/16   max.        Inches

4/63
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BACKWARD  WAY
0SSILLATO

TENTATIVE

GENERAL

The   F-2510   is  a  voltage-tunable,  wide-band  osci llator  with  a  mmimum  output  power  of  25  milliwatts  over   Its  rated  operating  frequency
range.  This  permanent  magnet  focused,  highly  stable  device  f inds  app!icat.Ions  as  a  swept  signal  source  in  signal  generators;  master
osciHator  for  frequency  diversity  transmitters;  or  typically  as  a   local   oscillator   in  radar   or   ECM  receivers.  The  tube  features  a  unifilar
he|ix  contained   in  a  rugged  envelope  of  simple  mechanical   deslgn  thus  proviclillg  a   highly  rel iable.  compact   unit.   No  cooling  is  required

when  the  fin\Jironment   is   below   160.C  ambient  temperature.

ELECTRICAL

TYPICAL    ABSOLUTE     UNITS

Frequency
Power  Output
Power   Output  Variation
Fine  Grain  Variation,   Note  2

VSWR
Output  Impedance
Heater  Voltage

Heater   Current
Anode  Voltage  (with

respect  to  Cathode)
Anode  Current

Cathode  Current
*Helix  Voltage

.0-8.2      N`)tel                  Gcs

5-175       25min.                  mw

10  max.               db

.96

max.               db,'420  mc
max.

150                   250   max.

0.3                   I.0  max.
12                       15   max.

Zero              Zero

Ohms
Volts

TYPICAL      ABSOLUTE       UNITS

Helix  current                                             3.5                   6.0  max.             Ma
*Cathode  voltage  (with                      ~250  to         -200  to                Volts

respect  to  Hel ix)                                -2400             -2500
*Giid  Voltage  for   no

Oscillation  (RF  Cutoff)

(with  respect  to  cathode)           -13                  -30  max.            Volts
*Collector   Voltage  (with

respectto  Helix)                                 +100               +150  max.         Volts
Capacitance,  Cathode  to

all   ElectTodes                                       39                    50   max.              Hpfd.
Capacitance,  Grid  to

all   Electrodes                                       32                    45  max.              HHfd.
Capacitance,   Helix  to  all

other  Electrodes  and
Capsule                                                    150                  200max.           ttHfd.

Spurious  Output  below
Signal                                                               50                      40  min.                db

*The  above  data  shows  tube  operation  with  the  hellx  at  ground  potential  (Zero  volts).  If  desired  as  an  altelnate,  any  one  of  the  asterisked

elements  may  be  operated  at  ground  potential  provided  the  otheT  electrode  potentials  are  set  at  the  appropriate  ielative  levels.

NOTE   I    The  F-2510  wi 11  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  io  denote  the
diffeience  fiom  an  average  power   level.

MECHANICAL

Package  Length
Package  Diameter
Package  Weight
Power  Cable  Length

(to  end  of  Win-
chester  PM6P  Con-
nector)

9.90                             9.95  max.
3.00                             3.02  max.
9  lbs.14oz.        10max.

Inches
Inches
Pounds

12                                     11   min./13   max.     Inches

Output  Cable  Length

(to  end  of  Type
"N"  Connector) 15                                    14  min./16  max.     Inches

Additional   information  for   spec.ific  applications  can  be  obtained  from  the

Electlon  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Off ice  Box  104
Clifton.  New  Jersey

4-63
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a

F-25l I
BACKWARD  WAVE

OSCILLATOR

1 1 -63

TENTATIVE

GENERAL

The   F-2511  is  a  voltage-tunable,  wide-band  oscHlatol  with  a  minimum  output  power  of  25  milliwatts  over   its  lated  opelating fiequency
range.  This  permanent  magnet  focused,  highly  stable  device  finds  applications  as  a  swept  signal  source  in  signal  genelatols;  mastel
oscUlatoi  foi  fleqiiency  diveisity  tlansmitte[s:  o[  typically  as  a  local  oscHlator  in  iadai  ol   ECM  Ieceivels.  The  tube  featutes  a  unifilai
helix  contained   in  a  rugged  envelope  of  s.imple   mechanical  design  thus  providing  a  highly  reliable,  compact  unit.  No  cooling  is  iequiied
when  the  environment  is  below  +60.C  ambient  temperature.

ELECTRICAL

TYPICAL     ABSOLUTE      UNITS

Flequency
Power  Output
Powei   Output  Variation
Fine   Grain  Variation,  Note  2

VSWR

Output  Impedance
Heater  Voltage

Heatei  CuHent
Anode  Voltage  (with

respect  to  Cathode)
Anode  Current
Cathode  Current

*H.elix  Voltage

Helix  Current
*Cathode  Voltage  (with

respect  to  Helix)

8.0-12.4   Note  1                  Gcs
25-130       25min.                 mw

9  max.                 db
±2  max.               db  '440   mc

150                   250   max.

0.5
10.0
Zero
4.0
-550  to
-2400

1.0   max.
15  max.
Zero
6.0  max.
.450  to
-2500

*Glid  Voltage  for   no

Oscillation  (RF  Cutoff)

(with  respect  to  Cathode)
*CollectoT  Voltage  (with

respect  to  Helix)
Capacitance,  Cathode  to

all   Electrodes

Capacitance,  Grid  to
all   Electrodes

Capacitance,  Helix  to  all
othei   Electrodes  and
Capsule

Spurious  Output  below
Signal

TYPICAL     ABSOLUTE      UNITS

-15                  -30  max.            Volts

+100               +150max.         Volts

40                    50  max.             ttHfd.

29                   45  max.             HHfd.

80                150max.         p"fd.

50                    40  min.              db

*The  above  data  shows  tube  operation  with  helix  at  ground  potent.ial   (Zero  Volts).  If  desired  as  an  alternate,  any  one  of  the  aster-

isked  elements  may  be  operated  at  giound  potential,  provided  the  other  electiode  potentials  are  set  at  the  appropiiate  relative  levels.

NOTE  1    The   F-2511  wi U  operate  over  the  frequency  range  of  7.92    to 12.524  Gcs.  with  a  3  db  reduction  in  the  rated  minimum  output
Power.

NOTE  2    This  value  is  determ.ined  by  selecting  the  440  mc  region  of  the  flequency  range  which  has  the  greatest  differences  in  powel
output.  The  difference  between  these  power   levels  is  divided  by  two  and  the  plus  ol  minus  sign  is  affixed  to  denote  the
diffeience  from  an  average  power   level.

MECHANICAL

Package  Length
Package  Diameter
Package  Weight
Power  Cable  Length

(to  end  of  Win-
chester  PM6P  Com
nector)

9.9                                 9.95  max.
3.0                                3.02  max.
9lbs.-14oz.        10max.

Inches
Inches
Pounds

Output  Cable  Length

!!R.:n8o°nfn:cytpo:)             15                                14  min./16  max.      Inches

12                                     11   min./13   max.      Inches

Additional   information  for  specific  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Office  Box  104
Clifton,  New  Jersey
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F.2513
BACKWARD  WAVE

OSCILLATOR

TENTATIVE

GENERAL

The  F-2513   is  a  voltage-tunable,  wide-band  oscillatol  with  a  minimum  output  powei   of  25  milliwatts  over   its  rated  opeiating  fTequency
range.  This  peTmanent  magnet  focused,  highly  stable  devlce  finds  applications  as  a  swept  signal   soulce  in  signal  genelatols;  mastei
oscillatoi  for  fTequency  diversity  tlansmitteis;  or  typically  as  a   local   oscillator   in  radar  ol   ECM  leceivels.  The  tube  featules  a  bifHal
hel.Ix  contained   in  a  rugged  envelope  of  simple   mechanical   design  thus  providing  a   highly  reliable,  compact  unit.   No  cooling  is  iequiled
when  the  environment  is  below  +60.C  ambient  temperature.

ELECTRICAL

TYPICAL        ABSOLUTE    UNITS TYPICAL       ABSOLUTE       UNITS

a

a

Frequency
Power  Output
Powel   Output  Variation
Fine   Gra.in   Var.iat'ion,   Note   2

VSWR
Output  Impedance
Heater  Voltage

Heater  Current
Anode  Voltage  (with

respect  to  Cathode)
Anode  Curient
Cathode  Cu[lent

*Helix  Voltage

Helix  Current
*Cathode  Voltage  (with

respect  to   Helix)

4.0      Notel                 Gcs
150       25min.

15  max.
±3  max.

3:1   max.
50

6.0   min./
6.6  max.

.96                    1.2   mcix.

.15

12

Zero
5

-loo  to
-2400

250  max.

1.0  max.

20  max.
Zero
8  max.

-90  to

-2500

mw

db
db/300  mc

Ohms
Volts

*Giid  Voltage  for   no

Osc.illation  (RF  Cutoff)

(with  iespect  to  Cathode)
*Collector  Voltage  (with

respect  to  Helix)
Capacitance,  Cathode  to

all   Electiodes
Capacitance,  G['id  to

all   Electrodes
Capacitance,  Helix  to  all

other  Electlodes  and
Capsule

Spurious  Output  below
Signal

•11                   -20  max.            Volts

+100               +150  max.         Volts

42                    50  max.              H`Hfd.

30                   45  max.            ppfd.

220                300max.          "`#fd.

50                     40  min.               db

*The  above  data  shows  tube  operation  with  heHx  at  ground  potential   (Zero  Volts).  If  desired  as  an  altelnate,  any  one  of  the  aster.

isked  elements  may  be  opeiated  at  ground  potential,  pJovided  the  other  electiode  potentials  are  set  at  the  applopf late  relative  levels.

NOTE  1    The   F-2513  will  opeiate  over  the  frequency  range  of  .99  to  4.04   Gcs.  with  a  3  db  reduction  in  the  iated   minimum output
Power.

NOTE  2    This  value  is  determined  by  selecting  the  300  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  aff ixed  to  denote  the
difference  fiom  an  average  power  level.

MEcl{ANICAL

Package  Length
Package  Diameter
Package  Weight
Power  Cable  Length

(to  end  of  Win-
chestei  PM6P  Con-
necto')

11.40                             11.45  max.
3.00                            3.02  max.

14  lbs.-4oz.        14.5max.

Inches
Inches
Pounds

Output  Cable  Length

i:a.:n8o°nfn:cytpo:)             15                                14  min./16  max.     Inches

12                                   11  min./13  max.     Inches

Additional   information  for  specific  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Office  Box  104
Clifton,  New  Jersey 11 -63
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TENTATIVE

GENERAL

F-Z5t6
BACKWARD  WAVE

0S®ILLATOR

The  F-2516  is  a  voltage-tunable.  wide-band  oscillator  with  a  minimum  output  power   of   20milliwatts  over   its  rated  operating frequency
range.  This  permanent  magnet  focused,  highly  stable  device  finds  applications  as  a  swept  signal  source  in  signal  generators;  master
oscillatoTs  for   fiequency  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

a

A

a

Frequency
Power  Output
Power  Output  Variation
Fine  Gra.in  Variation,   Note  2

VSWR

Output  Impedance
Heater  Voltage

Heater  CuTient
Anode  Voltage  (with

respect  to  Cathode)
Anode  Current
Cathode  Cu"ent

*Helix  Voltage

Helix  Current
*Cathode  Voltage  (with

respect  to   Hellx)

0.96

10.3    Note   1                  Gcs
200        20mln.

10   max.

mw
db
db/500  mc

Ohms
mln./          Volts

200                  250  max.

.25                     1.0   max.

10                       15   max.
Zero              Zero
4.0                   6.0
-245  to         -200  to
-2400             -2500

*Grid  Voltage  for   no

Oscillation  (RF  Cutoff)

(with  respect  to  cathode)
*Collector  Voltage  (with

respect  to  Helix)
Capacitance,  Cathode  to

all   Electrodes
Capacitance,  Grid  to

all   Electrodes

Capacitance,  Helex  to  all
other   Electrodes  and
Capsule

Spurious  output  below
Signal

TYPICAL           ABSOLUTE         UNITS

•20                  -30  max.            Volts

+100               +150  max.         Vdc

40                    50  max.             HHfd.

30                   45  max.             HHfd.

120                 200  max.           HHfd.

50                     40  min.                db.

*The  above  data  shows  tube  operation  with  hel ix  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  appiopriate  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  powei   level.

Package  Length
Package  Diameter
Package  Weight
Power  Cable  Length

(to  end  of  Win-
chester  PM6P  Con-
necto')

MECHANICAL

9.90                              9.95  max.                    Inches                       Output  cable  Length
3.00                              3.02  max.                     Inches                           (to  end  of  Type
9  lbs.-14  oz.         10  max.                         Pounds                          "N"  Connector) 15                                    14  min./16  max.     Inches

12                                      11   min./]3   max.      Inches

Additional   information  for   specific  applications  can  be  obtained  from  the

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

11-63
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A

TENTATIVE

GENERAL

The   F-2517  is  a  voltage-tunable,  wide-band  oscillator  with  a  mlnlmum  output  power   of  50  milliwatts  over   its  rated  operating  frequency

range.  This  permanent  magnet  focused,  highly  stable  device  finds  appllcations  as  a  swept  signal  source  in  signal   generators;  mastei
oscillator  for  frequency  diversity  transmitters;   or  typically  as   a   local   osci llator  in  radar   oJ   ECM  receivers.  The  tube  features  a  bifilar
helix  contained   in  a  rugged  envelope  of  simple   mechanical  design  thus  providing  a   highly  ieliable,  compact  unit.  No  cooling   is  required
when  the  environment  is  below  +60.C  ambient  temperature.

ELECTRICAL

Frequency
Power  Output
Power   Output  Variation

TYPICAL   ABSOLUTE      UNITS

3.7-5.5      Notel                  Gcs
50-250       50min.                mw
7                        8   max.                  db

Fine  Grain  variation,   Note  2        ±1.5                 ±2   max.
VSWR

Output  Impedance
Heater  Voltage

Heater  Current
Anode  Voltage
Anode  Current  (with

respect  to  Cathode)
Cathode  Current
Helix  Voltage  (with

respect  to  Cathode
Helix  Current

Cathode  Voltage

2.5:1                3:I   max.

5050
6.3                     6.0   min.,,

6.6   max.
.98                   1.20  max.

130                  250  max.

•25                   I.0  max.

15.0                 20   max.
300  to           200  to
960                   1100
I.5                   3.0  max.
Zer o              Zero
(ground)        (ground)

db,'180   mc

Ohms
Volts

Grid  Voltage  for   no

Oscillation  (RF   Cutoff)

(with  respect  to  Cathode)
Collector   Voltage   (with

respect  to   Helix)
Capacitance,  Cathode  to

all   Electrodes
Cai)acitance,   Grid  to

all   Electrodes

Capacitance,   Helix  to  all
other   Electrodes  and
Capsule

Spurious   Output  below
S i 8na I

TYPICAL    ABSOLUTE       UNITS

-11                   -30   max.             Volts

+loo               +150  max.         Volts

42                     50  max.              4t4t fd.

30                    45  max.             #4tfd.

210                  300max.           4tHfd.

30                     40  min.               db

NOTE   1    The   F-2517wi  11   opeiate  over  the  frequency  range  of  3.663  to  5.555  i'3cs.  with  a  3  db  reduction   in  the  rated  minimum   output

Power.

NOTE  2    This  value  is  determined  by  selecting  the  180  mc  region  of  the  frequency  range  which  has  the  gieatest  differences  in  powei
output.  The  diffeience  between  these  power   levels   is  divided  by  two  and  the  plus  ol   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
MS3106B18-lp  Plug)

9.90                              9.95  max.
3.00                             3.02  max.
9  lbs.  -14  oz.         10  max.

I nc he s
Inches
Pounds

12                                     11   min./I.3  max.      Inches

Output  Cable  Length

(to  end  of  Type
"N"  Connector)              15                                  14  min./16  max.     Inches

Additional   information  for   specific  applications  can  be  obtairied  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Office  Box  104
Cl if ton,  New  Jersey

4no3
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TENTATIVE

GENERAL

The   F-2518   is  a  voltage-tunable,  wide-band   oscillator  with  a  minimum  output  power   of  50  miHiwatts   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  receiveis.  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  +60o C  ambient  temperature.

ELECTRICAL

Frequency
Power  Output
Power  Output

Variation

TYPICAL       ABSOLUTE                 UNITS

6.6  -8.7             Note  1                           Gcs
50-150              50  min.                           mw
5                                  6  max.                             db

Fine   Grain   Variation,    ±2.0
Note  2

VS\\'R
Output  Impedance
Heater  Voltage
Heater  Current
Anode  Voltage

±2.5  max.                      db/210  mc

(with  Tespect  to
Cathode)

Anode  current                       0.5                             1.O  max.

Cathode  current                  8.0                            12  max.
Helixvoltage(with         460tol025       400tol200

respect  to  Cathode)

TYPICAL              ABSOLUTE               UNITS

Helix  current                        3.0                            5.0  max.                       Ma
Cathode  voltage                 Zero  (Ground)  Zero  (Ground)          Volts
Grid  Voltage  for   no

Oscillation   (RF

Cutoff)  (with
respect to  Cathode) -15

Collector  Voltage

(with  iespect  to
Helix)                                       +100

Capacltance,  Cathode
toall   Electrodes        40

Capacitance,  Grid  to
all  Electrodes               33

Capacitance,   Helix  to

all  other   Electrodes
and  capsule                   101

Spurious   Output
below  signal                   50

-30  max.                     Volts

+150  max.                    Volts

50  max.                        4t#fd.

45  max.                          41Hfd.

200  max.                     HHfd.

40  min.                           db

NOTE  1    The   F-2518  will  opeiate  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  diffeience  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
Powe.i  Cable  Length

9.90                         9.95  max.                     Inches
3.00                         3.02  max.                     Inches
9  lbs.-14  oz.10max.                         Pounds

(to  end  Of
MS3106B18-I p  plug) 12 11   min/13max.       Inches

Output  Cable  Length
(to  end  of  Type
"N"  Connectoi)         6

Additional   information  for  specific  applications  can  be  obtained  from  the

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

5  min/7  max.            Inches
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BACKWAR

OS0ILLAT®

TENTATIVE

GENERAL

The   F-2519   is  a  voltage-tunable,  wide-band  osclllatoT   with  a  mlnimum  output  power   of  75  milliwatts  over   its  rated  operat'ing  frequency
range.  This  permanent  magnet  focused,   highly  stable.  device  finds  applications  as  a  swept  signal   source   in  signal  generators;  master
oscillator   for   frequency  diveisity  transmitters;   or   t`Jpically  as   a   local      scHlator   in  radar  or   ECM  rece'ivers.  The  tube  featuies  a    bifilal
helix  contained   in  a  Tugged  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

Frequency
Powei  Output
Power   Output  Variation

TYPICAL   ABSOLUTE      UNITS

2.4-5.3        Notel                  Gcs
75-300        75min.                   in;`/

6                        8  max.                  db
Fine  Grain  var.iation,  Note2        +1.0

VSWR
Output  Impedance
Heater  Voltage

Heatei   CuHent
Anode  Voltage  (with

respect  to  Cathode)
Anode  Current
Cathode  Current

*Helix  Voltage

Helix  Current
*Cathode  Voltage  (with

respect  to   Helix)

2. 5: 1

50
6.3

.98

120

0.15

14.0

+1.5   max.           db  '290  mc

3:1   max.

Ohms
niin.   '             volts

ax.             Amps

Zero              Zero
3.0                    5.0   max.
^-220  to         -150  to
-1850            -2100

*Grid   Voltage   for   no

OscHlation  (RF  Cutoff)

(with  respect  to  Cathode)
*CoHectoi   Voltage   (with

respect  to  Helix)
Capacitance,  Cathode  to

all   Electrodes

Capacitance,   Grid  to  aH
Electrodes

Capacitance,   Helix  to  all

other   Electrodes  and
Capsule

Spurious   Output  below
Signal

TYPICAL      ABSOLUTE        UNITS

~11                  -30  max.            Volts

+loo               +150  max.          Volts

42                   50  max.              pHfd.

30                    45  max.              p4tfd.

220                 300  max.           4t#fd.

50                     40  min.                db.

*The  above  data  shows  tube  operation  with  helix  at  ground  potential   (Zeio  Volts).   If  desired  as  an  alternate,  any  one  of  the  asterisked

elements  may  be  operatecl  at  ground  potential,  piov.ided  the  other  electrode  potentials  are  set  at  the  appropriate  relative  levels.

NOTE  I   The   F-2519  will  operate  ovei  the  frequency  range  of  2.37t-i  to  5.353  Gcs.  with  a  3  db  reduction  in  the  rated  minimum  output

Power.

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

MECHANICAL

Package  Length
Package  Diametei
Package  Weight
Powei  Cable  Length

(to  end   of  Win-
chester  PM6P
Connector )

9.90
3.00
9  lbs.   14  oz.

9.95  in,jx.
3.02  max.
10  max.

Inches
Inches
Pounds

Output  Cable  Length

(to  end  of  Type
"N"  Connectoi ) 15

12                                     1l   min./13   max.     Inches

Additional   information  for  specif ic  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Off ice  Box  104
Clifton®   New  Jersey

14  min./16  max.     Inches
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a

F-Z520
BACKWARD  WAVE

OSCILLATOR

TENTATIVE

GENERAL

The  F-2520  is  a  voltage-tunable,  wide-band  oscillatoi  with  a  minimum  output  powei  of  20 mHHwatts  over  its  rated  operating  frequency
range.  This  permanent  magnet  focused.  highly  stable device  finds  applications  as  a  swept signal  soulce  in  slgnal  genelatols:  mastei
oscillatoi  for  frequency  diversity  tiansmittels;  or  typicaUy  as  a  local  oscUlator  in  radar  or  ECM  receivers.  The  tube  featules  a  unifilaT
helix  contained  in  a  lugged  envelope  of  simple  mechanical  design  thus  providing  a  highly  leliable,  compact  unit.  No  cooling  is  iequiied
when  the  environment  is  below  +60.C  ambient temperature.

ELECTRICAL

TYPICAL    ABSOLUTE    UNITS

Fiequency
Powei  Output
Power  Output Variation
Fine  Giain  Vaiiation.  Note  2
VSWR
Oijtput  Impedance
Heatei  Voltage

Heatei  Cullent
Anode  Voltage  (with
iespect to  Cathode)
Anode  Cuirent
Cathode  Cu„ent

*Helix  Voltage

Helix  Cu„ent
*Cathode  Voltage  (with

lespect  to  Helix)

12.4  Nc.te  1                   Gcs
150      20min.

10  max.
±2  max.

3:1  max.
50
6,.0  min/
6.6  max.

.96                   1.2  max.

200                250  max.

0.5                   1.0  max.
8.0                  15  max.
Zero             Zero
4.0                 6.0  max.

-390to       .300to
-2400           -2500

mw
db
db/540  mc

Ohms
Volts

*Grid  Voltage  for  no

Oscillation  (RF  Cutoff)

(with  iespect  to  Cathode)
*CollectoT  Voltage  (with

respect  to  Helix)
Capacitance.  Cathode  to

all   Electrodes
Capacitance,  GTid  to  all

Electiodes
Capacitance,  Helix  to  all

othei  Electrodes  and
Capsule

Spuiious  output  below
Signal

TYPICAL    ABSOLUTE         UNITS

-15                .30  max.             Volts

+100              +150                      Volts

40                  50  max.             Hpfd.

30                   45  max.              HHfd.

80                  150   max.           p4tfd.

50                    40  min.                db.

*The  above  data  shows  tube  opeiation  with  hel ix  at  giound  potential  (Zelo  volts).  If  desired  as  an  alternate,  any  one  of the  astelisked

elements  may  be  opeiated  at  ground  potential.  provided  the  other  electrode  potentials  are  set  at the  appropiiate  lelative  levels.

NOTE  I    The  F-2520  will  operate  over  the  flequency  range  of  6.93  to  12.524  Gcs.  with  a  3  db  reduction  in  the  lated  minimum  output
Power.

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

MECHANICAL

Package  Length
Package  Diameter
Package Weight
PoweT  Cable  Length

9.90                             9.95  max.
3.00                             3.02  max.
9lbs.-14oz.        10max.

(to  end  Of
Winchester   PM6P  Con-
nector)                                   12

Inches
Inches
Pounds

11   min/13max.        Inches

Output  Cable  Length

(to  end  of  Type
``N"  Connectoi) iE

Additional   information  for  specific  applications  can  be  obtained  f[om  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Office  Box  104
Clifton.  New  Jersey

14  min/16  max.        Inches
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a

TENTATIVE

GENERAL

The   F-2521   is  a  voltage-tunable,  wide-band   oscillator   with  a   mlnimum   output  power   of  250   milliwatts  over   its  rated  operating  frequency
range.  Tills  perm.anent   magnet  focused,  highly  stable  device  finds   applications  as  a   swept  signal   source   in  signal   geneiatois;   master
osci llatoT  for  frequency  diversity  transmitters;  ol   typically  as  a   local   osciHator   in  radar   or   ECM  receivers.  The  tube  features  a  bifi lar
helix  contained   in   a  rugged  envelope   of  simple   mechanical  design  thus  provlding  a   hlghly  reliable,  compact  unit.   No  cooling   is  required

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

ELECTRICAL

Frequency

Power  Output
Power   Output  Variation
Fine  Grain  Variation,  Note2

VSWR

Output  Impedance
Heater  Voltage

Heater  Current
Anode  Voltage  (with  respect

to  Cathode)
Anode  Current
Cathode    Current

*Helix  Voltage

Helix  Current
'.`Cathode  Voltage   (with

respect  to   Helix)

TYPICAL    ABSOLUTE      UNITS

5.4-5.9        Note   1,                Gcs
Note  3

250-480      250   min.                in.\^r

3                        4   max.                  db.
±.8                     i_i.0   max.           db  '50   mc

2.5:1                 3:I   iiiax.

50                      50                             Ohms

6.3                    6.0  mln.,'           Volts

6.6  max.
.96                    1.2   max.

210                  250  max.
.25                      1.0   max.
20                     25  max.
Zero              Zero
3.0                    6.0  max.

-937  to        -800  to
-1256            -1400

i.Grid   Voltage  for   no

Oscillation   (RF  Cutoff)

(with  respect  to  cathode)
*Collector   Voltage  (with

respect  to  Helix)

Capac!tance,  Cathode  to
all   Electrodes

Capacitance,   Grid  to   all

Electrodes
Capacitance,   Helix  to   all

other   ElectTodes  and

spCu.::oSuu:eoutputbelow
Signal

TYPICAL     ABSOLUTE       UNITS

-25                -30  max.           Volts

+loo               +150  max.         Volts

42                   50  max.             #Hfd.

30                     45  max.              t/4£fd.

210                 3oo  max.           Hrtfd.

50                      40  min.                db.

*The  above  data  shows  tube  operation  with  helix  at  ground  potential   (Zero  Volts).   If  des.ired  as  an  alternate,  any  one  of  the  asteiisked

elements  may  be  operated  at  ground  potential,  provided  the  other  electrode  potentials  are  set  at  the  appropiiate  relative  levels.

NOTE   i    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  Gcs.  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  cathode  current  does  not  exceed 14  rna  and  the  cathode  voltage  does  not  exceed  -2500  volts.  A
anode  voltage  of  125  volts  will   be  required  for   this  type  of  operation

cathode  cuirent  does  not  exceed  14  rna.

MECHANICAL

Package  Length
Package  Diameter
Package  Weight
Power  Cable  Length

(to  end   of  Win
chester  PM6P

9.90                              9.95  max.
3.00                              3.02  max.
9  lbs.-14  oz.           10   inax.

Inches
Inches
Pounds

typ i ca I
and  the  maxi mum  anode  voltage  must  be  such  that  the

Output  Cable   Length

(to  end  of  type
"N"  Connector)

15

Connector)                            12                                     11   min/13  max.        Inches

Additional   information  for   specific  applications  can  be  obtained  from  the

Electron  Tube  Applications  Section
lTT  Electron  Tube  Division
Post  Off ice   Box  104
Clifton,  New  Jersey

14  min/16  max.       Inches
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GENERAL:

TENTATIVE

F-2544
Backward Wave
Oscillator

The  F-2544  is a  voltage-tunable,  wide-band  oscillcltor  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

Frequency                                                       4.0  -8.0

Power output                                                  15  -200                      lo min.

Power output  variation                            10

Fine  Gain  variation,   Note  1                 ±2.0

VSWR

Output  Impedance

Heater Voltage

Heater Current

Anode  Voltage  (with
respect to cathode)

Anode  Current

Cathode  Current

2.5:1

50

6.3

.96

12  max.

units

Gcs

mw

db

±2.5 max.                   db/400 mc

3:1  max.

50                                    Ohms

6.0 min ./6.6  max.  Volts

I.2  max .

250 max .

I .0 max .

1 5  max .

Amps
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F-2544
Backward Wave
Osc i I lator

Helix  Voltage

Helix  Current

Cathode  Voltage  (with
respect  to  helix)

Grid  Voltage  for  no
Oscillation  (RF  Cutoff)

(with  respect to  cathode)

Col lector  Voltage

Capacitance,  Cathode  to
all  Electrodes

Capacitance,  Cathode  to
all  Electrodes

Capacitance,   Helix  to  all
other  Electrodes  &  Capsule

-2]5  to  -1700

18

'5

170

Spurious  output below  signal                 50

Absolute

Zero

6.0 max.

Units

Vo I ts

Ma

-180 to  -2000             Volts

-30 max .

Zero

25  max,

25  max ,

rfd.

rfd.

200 max.                     +fd.

40  min , db

Note   1.     This  value  is  determined  by  selecting  the  400  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 .

MECHAN ICAL:

Package  Length

Packcige  Diameter

Package  Weight

7.06

2.50

3  lbs.,  6 oz.

Power Cable  Length  (to end of
Winchester  pM6P  connector)                   12

Output  Cable  Length  (to  end  of
Type  "N"  Comector)

F-2544

10    I/2

7.08  max.                       Inches

2.52  max.                       Inches

3.5  max.                         Pounds

11  min./13max.         Inches

91/2  min./                 Inches
Ill/2 max.
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F-2N
REFLEX

kLYSTRol

DEseRgpTi®RE:

Type  F-29cO Reflex  Klystrons ore  miliimefer wgvelefigfh  tubes designed for ®p®Fation  in
the  33  S® 3©  ©c  fr©qee©nc¥  range.    Each  tube  is fixed  tuned and  will  deliver a minimum

peeeF  output  of  one  watt  ot  its  specific  operaf iing frequency   in  this  range . *

The  speeiFae  operating  frequency  rrroy  be  shifped  2% while  moinlain;ng  a  mmimum  outpeS
of  1  wRESg,   by  using the  MT-80m®chonical tun®T which i§ovoilchl®as  anoplionol  occeaef¥ .

The electronic  tuning  range cis measured between  the  half  power  points  is 0.1% of  the
ap©cific operating frequency .

The  small  size and  rugged  construction 6f  these  tubes make  them soitoble  as  testequipnent
primary  Signal  sources,   receiver  local  oscillators,  pcframetric  amplifier pumps and  low
pewer transmitters.

TYPICAL  OPERATION:

Opeiating     Fiequenc¥
Beam  Voltage
Beam  Current
Refleetof  Voltage

(with iespect  to  cathode)

Beam  Voltage
Beam  Curient

Cathode
Cool,ng
Wel8h'
Base  Connection

34. 7           Gc
2000          Vol ts

40ma

-780         Volts

Giid  Voltage  (with iespect  to cathode)
Powe'  Output
Electronic  Tuning (betweefl  3 db  points)
Heatei  Voitagc
keatei  Current

MAX"UM  RATIHCS:

2500           VS:ts                    Reflectoi   voltage
sO           rna                          GHd-Voltage

MECHANICAL  SPECIFICATloNS:

Dispensei   Type
Forced  AH
20  oz.
Flying  Leads

Physlcal   Dimensions
RF  Connection

Mounting  Posltion

-25  to  -1000         Volt$
0  to  -loo         Volts

UG-38l/U  Flange
RG-96 /U  Wave€uide

See  Outline  trawinc

Any
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TENTATIVE

•-, DESCRIPTION:

The F-6658 is a  I  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  serf 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 ig  suitable for  either  CW
or pulse  Service,  utilizing the full bandwidth or portions of it.    It is also  suitable

A   ~.   for frequency  Shifting,   such as  serrodyne operation.
ELECTRICAL RATINGS,   ABSOLUTE  VALUES:

n

Heater  Voltage
Heater Current
Maximum  Anode  Voltage  (Note  I)
Maximum  Shell Current  (Note  2)
•Maximum  Collector  Voltage  (Note  3)

Maximum  Collector  Dissipation  (Note 4)
Maximum  Control Electrode  Voltage  (Note  5)

ELECTRICAL INFORMATION:

Maximum Frequency
Minimum Frequency
Minimum  Cold Transmission Loss
Capacitance

Control Electrode to all other  Elements
All Gun Elements to Shell

6.3  (±10%)      volts
2.5     amperes

1250      volts
5ma

1550      volts
loo     watts

-250     volts

4000      mc
1700      mc

50db

12       prprfd
4.5      Hu.fd

2-60



F-6658
TRAVELING
WAVE  TUBE

MECIIANICAL 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)

-2-

Oxide  Impregnated Unipotential
JEDEC Designation a-5-57

Metal
750    gaugB

6. 75  inches  uniform
Any

5o oho co&* wTthLFTpf±: 7EL°:F#GB.z3B/a    .
Forced Air

|6o°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
3rna

1100   volts
47ma

0  volts
I  watt

30`  db nominal

Variableto     I.0
I.0

TYPICAL OPERATION AS LINEAR AMPLIFIER:
(hput powers  leBB  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

900  volts
2. 0  rna

1000  volts
40ma

0  volts
35  db nominal
30db

Variableto     I.0
I.0
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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  amrent and col-
1ector  current.    Since this current,,  in general,   should be minimized.   it
is desirable to measure the current from  shell to ground.    It i8 recom-
mended that overload protection be provided to remove high voltage if
the  Shell current exceeds  5 milliarmperes.

Note 3:    It is  generally desirable to operate the  collector at  loo to  ZOO volts po8i-
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 loo  watts,  a
minimum  air flow of  10 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,  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:

(I)   hsert 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 rna.

(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 rna maximum limit for  shell current is  essential to prevent tube damage.
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The daLtaL presented here  is  representative  of operation of this type as an amplifier
with maLximum  baLndwldth and does not indicate the maximum performance obtain-
able  under  Specific  condltionB,  particularly narrower bandwidth8.

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

AdditionaL1 information for  specific  applications  can be  obtained from  the

Electron  Tube Applications Section
ITT  Components  Division
Box  7065
ROANOKE,     VIRGINIA

2-60



-5-

TYPICAL  CHARACTERISTICS

IGa'n
A

Out

Pout vs.P in
f= 3000 mc

-30       -20       &'10            0            10          20

Pin in dbm

Gal
I n

C

Pout \
Pout vs P in
f= 2000 mc

-30        -20       -10          0           10         20

Pin in dbm

F-6658
TRAVELING
WAVE  TUBE

8

Ga |n

\
Pout Poutvs. Pin

f= 4000 mc

-30         -20      -10         0          10

Pin in dbm

Gal
InVS. IControllD

Electrode Volta e

0       -50      -loo     -150     -200     -250

Control Electrode  Voltage
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TYPICAI.  CHARACTERISTICS

IPower'Output vs.    E

Frequency
Pin     =    lmw

I.5          2.0          2.3           3.0           3.5            4.0

Frequency in  KMC

F

Small Signal Gain
vs.F requenCy

I.5        2.0          2.5            3.0            3.5          4.0
Frequency in KMC

2-60

All curves  Shown with magnetic
field  Bet for minimurn  shell
current in range of 600 to  750
8au8B.

Curves A,   8,   C,  and E voltage
is  set for maximum  Pout at f   =
4. 0 KMC,  Pin  = mw  tapprox.
1000  volts).

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

Curve  F  voltage  iB  set for
maximum  gain at I   =   4. 0  KMC,
Pin   =    -20dbm  (approx.   900
volts).
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DESCRIPTION:

The  F-6825  is a  I  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  ln
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
Heater  Current
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum

Anode  Voltage  (Note  I)
Shell  Current  (Note  2)
Collector  Voltage  (Note  3)
Collector  Dissipation  (Note  4)
R-F  Input Power
R-F Output Power
Duty Cycle
Pulse  Width  (Beam)
Cathode  Current

ELECTRICAL  INFORMATION:

Maximum  Frequency  (Note  5)
Minimum  Frequency  (Note  5)
Minimum  Cold  Transmission Loss
Capacitance

All Gun Elements to  Shell

6. 3   (±10%)
5.0

8500
0.5

9000
150

10
20

.005
15

2.5

4000
2000

60

4.2

volts
amperes
volts peak
ampere peak
volts peak
watts  aver.age
watts average
watts average

in ic ro a econds
amperes peak

mc
mc
db

tJHfd

2-60
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MECHANICAL  INFORMATION:

Type  of Cathode
Base,   Small Shell DuodecaL1,   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  85-57

Metal
1200    gauss

9. 625    inches  uniform
Any
I  pound,   14 ounces

50 ohm  coak with Type N Jack UG-2.3B/U
Forced Air

30    cfm
1600G   max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency
Anode  Voltage  (Note  I)
Cathode  Current
Collector  Voltage  (tied to Shell)
Collector  Current
Power Output  (at center frequency)
Bandwidth to 3  db power points
Gain  (Note  6)
Duty
Pulse Width

3000    mc
8000   volts peak
I.8   amperes peak

8000   volts peak
I.5   amperes peak

2   kwpeak
2.0-4.0   kmc

30db
.001

2    H  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  a:    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.    h 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
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Note 4:   Forced air  Cooling is  required for  average  collector power  in excess  of 10
watts.    A8 the collector power  is  increased,   the air flow required increases.
At the  maximum  collector power  of  150 watts,  a minimum  air flow o£ 20 cfm
through the cooling fins  is  required.

Note  5:    Useful  gaLin 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 hpward and down-
ward 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  2. 0 to 4. 0 kmc  bandwidth aLt the power  level
indicated.    Since this  is  in the power  saturation region,   small  signal gain
will be approximately  10 db higher.

OPERATING INSTRUCTIONS:

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

(Z)   hitial 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 availa.ble,  and  solenoids  designed for
particular application can be  supplied.

Additional information for  specific applicaLtions  can be  obtaLined from  the

Electron  Tube Applications  Section
ITT  Components  Division
Box  7065.
ROANOKE,     VIRCINIA
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TYPICAL Pout VS.   FREQUENCY  CHARACTERISTICS

1watt input

.,

I att imput/ .W \
//

2.0     2.2      2.4      2.6       2.8      3.0       3.2       3.4       3.6       3.8       4.0

FREQUENCY IN KMC
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TENTATIVE

DESCRIPTION:

The F-6826 is a  I  kilowatt pulse traveling wave amplifier tube having 30 db gain
and Z000 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
i8  self aligning in the  external  Bolenoid 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
Heater  Cdrrent
Maximum
Maximum
Ma.ximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum

Anode  Voltage  (Note  I)
Shell Current  (Note  2)
Collector  Voltage  (Note  3)
Collector  Dissipation  (Note  4)
R-F Input Power
R-F Output Power
Duty Cycle
Pulse  Width  (beam)
Cathode Current
Grid Voltage

Negative
Positive  (Note  7)

ELECTRICAL INFORMATION:

Maximum  Frequency  (Note  5)
Minimum  Frequency  (Note  5)
Minimum  Cold  Transmission Loss
Capacitance

Control Grid to all other Elements

6. 3   (±10%)
5.0

8500
0.5

9000
loo

10
10

.005
10

volts
amperes
volts
ampere peak
volts
watts av8.
watts avg.
watts av8.

tJ.  seconds
2.5     amperespeak

-300     volts
+6% of anode voltage

4000     mc
2000      mc

60db

9        tLLLf d

Z-60
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MECIIANICAL INFORMATION:

Type of Cathode
Base,   Small Shell Duodecal,   6 Pin
Type  o£ 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

TYPICAL OPERATION AS POWER AMPLIFHR:

Center Frequency
Anode  Voltage  (Note  I)
Cathode  Current
Collector  Voltage  (tied to  Shell)
Collector  Current
Power  Output  (at center frequency)
Bandwidth to 3  db power points
Gain  (Note  6)
Duty
Pulse  Width
Grid Bias  (for  cut-off)
Grid Voltage  during Pulse  (Note  8)
Grid Current during Pulse

Oxide  Impregnated Unipotential
JEDEC  Designation 86-63

Metal
1200   dauss

9.625   hches  Uniform
Any
I  lb.   14  ozs.

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

Forced Air
20   cfm

1600c   max.

3000   mc
7500   volts
I. 8   amperes peak

7500   volts
I.4   amperes peak
I.5   kwpeak

2.0-4.0   kmc
30db

.001
2   H  seconds

-loo   volts
+350   volts

0. i   ampere peak

Note  I:   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 bea.in  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 increa.ses.    At the  maximum  collector power  of  loo 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 a.bove  4000 mc
and can be  utilized by adjusting anode  voltage to  optimize the Ire-
quency range  desired.    However,   bandwidth cannot be  extended both
upward and downwa.rd  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.

N0te  7:   5}oo]Eit£¥:  Voltage must not be  applied to the  grid in the  absence  of anode

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

GENERAI.  OPERATING INSTRUCTIONS:

(I)   Heater  wa,rm  up of 2 minutes  before  applying high voltage  is  recommended.

(2)   High voltage  must not be  applied in the  a.bsence  of proper  grid bias and mag-
netic field.    Positive  grid pulse voltage  must not be a,pplied in the  absence
of high volta.ge.

(3)   hitial 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
Box4lz   -Clifton,   New Jersey
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DESCRIPTION:

The F-6867  is a  loo 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  eithei  CW  or pulse  service.

ELECTRICAL RATINGS,   ABSOLUTE  VALUES:

Heater  Voltage
Heater current
Maximum  Anode  Voltage  (Note  i)
Ma,ximum  Shell  Current  (Note  2  and Note  6)
Maximum  Collector  Voltage  (Note  3)
Maximum  Collector  Dissipation  (Note 4)
Maximum  Control Electrode  Voltage  (Note  5)

ELECTRICAL INFORMATION

Maximum  Frequency
Minimum  Frequency
Minimum  Cold Transmission Loss
Capacitance

Control Electrode to A110ther  Elements
All Gun Elements to Shell

6.3  (±10%)      volts
0.85      amperes
1500      volts

3ma
1600      volts

25      watts
-250      volts

9600      mc
8000      mc

50db

7      H,lf d
4.5       Hu.fd

2-60
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MECIIANICAL 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
Maximum  Glass  Temperature
Cooling Air  Required  (See Note  4)

-Z-

Oxide  Coated  Unipotential
JEDEC Designatlon  85-57

Metal
1300     GauBs
5. 25     inches  uniform

Any
I  lb.  4 ozs.

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

Forced Air
1600C

5cfm

TYPICAL OPERATION AS INTERMEDIATE POWER AMPLIFIER:

Anode  Voltage
Shell Current
Collector  Voltage
Collector  Current
Control  Electrode  VoltaLge  (Note  5)
Power Output
Bandwidth
Gain  over  Bandwidth  (Small  SignaL1)
Gain over  Bandwidth (Power)
Duty Cycle

R-F
Beam

1400     volts
2ma

1500     volts
8ma

-15     volts
loo    .milliwatts

8.Oto9.6     kmc
30     dbmin.
25     dbmin.

Variable to  I. 0
I.0

Note  I:   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 rna,  high voltage is  removed.

2-60
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Note  3:    It is  generally desirable to operate  the  collector at  loo 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 maLximum  beam  trams-
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:

(I)   hsert tube  in  solenoid,   secure  in place with stops provided,  make
connections.

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

(3)    Raise high voltage  to  desired value,   a.djusting  solenoid voltage  and control
electrode voltage for maximum  collector  current,  and observing care not
to exceed 3 rna  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  rna maximum limit on  shell
current is  essential to prevent tube  damage.
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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.
Addit,ional information for  Specific applications can be  obtained from the
Vacuum  Tube  Engineering Department.

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

Additional information for  Specific applications can be obtained from the

Electron  Tube Applications Section
ITT  Components  Division
Box   7ct55
ROANOI{E,     VIRGINIA
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TYPICAL  CHARACTERISTICS
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F-6867
TRAVELING
WAVE  TUBE

All data  shown with magnetic
field adjusted for best trans-
mission in  range of 900 to
1300  gauss  and control  electrode
voltage adjusted for maximum
collector  current with shell
current less than 3  rna.

For  curve A,   voltage  is adjdsted
for  maximum  gain at f =  9. 0 kmc
and Pin<-10  dbm  (approx.1250
volts)..

For  curves  8 and C,  voltage  iB
adjusted for maximum Pout at
I =  9. 0 kmc and Pin =  0. 5  mw
(approx.   1400  volts).
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DESCRIPTION:

The  F-686818 a  10 waLtt CW traveling wave amplifier tube having 30 db gain and
1700 to 4000 mc frequency range.    It 19 constructed ln a  rugged metal  envelope
with aL helir-type  glow wave  structure.    The integral matching clrcult ls  ln 50
ohm  coaxiaLl line and ls provided with type  "N"  connectors.    The  tube  ls  8elf-
allgning in the  external Bolenoid which is  required to provide a uniform  maLg-
netlc  field.    A convergent beam  gun aLnd oxide  lmpregnaLted cathode  are( used.
A control electrode  suitable for  use a8 a gain control ls provided.    The tube
18  Suitable for  either  CW or pulse  Service  uitlizlng the full bamdwidth or por-
tlone o£ 1t.    It 1g  also  gultable for frequency  Shifting,   Bach ag  Berrodyne  operation.

ELECTRICAI- RATINGS,  ABSOLUTE  VALUES:

Heater  Voltage
Heater Current
Maximum  Anode  Voltage  (Note  I)
Maximum  Shell Current  (Note  a)
Maximum  Collector  Voltage  (Note  3)'
MaLxlmum  Collector  DIBBlpatlon  (Note  4)
MaLxlmum  Control Electrode  Voltage  (Note  5)

ELECTRICAL INFORMATION:

MaLxlmum  Frequency
Minimum  Frequency
MLnlrnum  Cold  Tran!mi.Blon LOBB
Cap&cltance

Control Electrode to all other  elements
All Gun element. to Shell

6.3  (±10%)      volts
2.5       ampereB

1500       volts
5ma

1750        volts
150         waLtts

-250       watts

4000       mc
1700        mc

50db

12        pHfd
4.5         tLLLfd

2-60
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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)

-2-

Oxide  Impregnated Unipotentlal
JEDEC Designation  85-57

Metal
1000    gauss
6. 75   lncheB  uniform

Any
I  lb.   7  ozg.

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

Forced Air
|6o°C    max.

30   cfm

TyplcAL OPERATION As powER AMPLIFmR:

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

R-F
Bea.In

1200   volts
3ma

1400   volts
70ma

0   volts
10   waLtts  nominal
30   db nominal

Variable  to  I. 0
I.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   volts
2.5   rna

1400   volts
67ma

0   volts
35   db nominal
30db

Variable to  I.
I.0
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Note  I:   All voltages  shown are  with respect to  cathode.    Anode and helix are
connected internally to the  shell.    The  shell  ls 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,   1n general,   should be mini-
mized,   it ls  desirable to mea.sure the  current from  shell to  ground.
It is  recommended that overload protection be provided to  remove
high voltage  if the  Shell c,urrent exceeds  5  rna.

h           Note  3:   It is  generallydesirableto operate  the  collector  at  looto  200volts
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 rr]inimum  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 iB  recommended that,
where feasible,  provision  should be made  to operate  the tube with
small negative voltage  on this  electrode  (-5  to  -10  volts)  aB  this
permits  operation of the tube at a.pproxirmately optimum  conditions
with very low interception  (shell current).    It may also be  operated
fixed at  caLthode potential,   if desired.

OPERATING PROCEDURE:

(1)   h8ert tube  in  solenoid,   secure  in place  with  stops provided,   make  connections.

(Z)    Turn on  cooling  air,   solenoid voltage  (adjust  to approximately  1000  gau8s),
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
5ma.
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(4)   After  lnltial  set up as  above,   tube  voltages  maLy be  applied  8imultaneouB-
ly;  however,   it is  recommended that heater  voltage,   solenold voltage,
and cooling air  be  applied at least two minutes  before applying high
voltage.    Observance  Of the  5  rna maximum  limit for  shell current ls
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 maLximum per-
formaLnce  obtainable  under  specific  conditions,  particularly naLrrower  band-
widths,

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

Additional information for  specific applications can be obtained from  the

Electron  Tube Appllcationg  Section
ITT  Components  Division
Box 412
Clifton,  New Jersey

2-60
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TYPICAL  CIIARACTERISTICS
hiiiiiiiiiiI A

Ga in \
\

Pout

Poutvs. Pin
f= 3000 mc

-30        -ZO       -10           0            10        20

Pin in DBM

r,ai'n C

\
Out

Po ut  vs. Pin
f= Z000 mc

-30        -20      -10           0
Pin  in  DBM

1020

8

Gai

\
Pout

Poutvs. Pin
f= 4000 C

-30       -ZO        -10          0           10        20

Pin in DBM

[1Gainvs.   Cont'1|     D

Electrode  Voltage

0       -50      -loo     -150    -200    -Z50
Control  Electrode  Voltage
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TYPICAL  CHARACTERISTICS

''E
Power  output vB.

Frequency
Pin     =    1mw.

I.5       2.0           2.5           3.0           3.5          4.0

Frequency in KMC

Iiii=
F

Srnall Signal Gain
VS. FrequenCy

I.5      2.0            Z.5          3.0           3.5          4.0

Frequency in  KMC

All curves  shown with
magnetic field  set for
minimum  Shell current ln
raLnge  of  750  to  1000  gauBs.

For  curves A,   8,   C,  and
E,   volta.ge  is  set for  max-
imum  Pout at f =  4. 0 kmc
with Pin =  I  mw    approx.
IZ00  v.  ).

For  curve F,  voltage is
set for maximum  gain at
I =  4. 0 kmc  with Pin
=  -20dbm.     (approx.
1150  v.  ).

Curve  D  shows  typical
shape and range  of control
electrode  characteristic.
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OPERAT I NG lNSTRUCTloNS   FOR   THE F-6868   TRAVEL ING  WAVE TUBE

r\

A

Eil

WHEN    PLACING   THE   F-6868   TRAVELING   WAVE   TUBE     IN    OPERATION    FOR    "E    FIBST   TIME,

"E   roLLowiNG   pRocEDUR€   sliouLD   BE   FOLLow€D:

1.       MAKE    A    VISUAL     iNSPECTION    OF    THE    TUBE    TO    CHECK.FOR    LOOSE    CONN€CTION9    0R

GLASS    CP^CK9.

2.       PLACE    THE    TUBE     IN   "E    PROPEft    SOIENOID   AND   MARE    CONNECTIONS    TO   "E    TUBE

AND   SOIENOID.

A)       HEATER,    HEATER/C^"ODE,    AND   CONTROL    ELECTRODE    CONNECTIONS    ARE    MADE

TO   THE    BASE    OF    THE    TUBE.        TllE    COLLECTOR    CONNECTION     19    MADE    TO    A

SOLDER    LUG    ON    THE    RADIATOR.        THE    SHELL/HELIX    CONNECTION     IS    MADE    TO

THE    SWELL    OF    THE    TUBE    AND/OR    THE    CASE    OF    THE    SOLENOID   WHICH     IS

aRouNDED.

3.       APPLY    COOLINC   TO   THE    SOLENOIO   AND   TO   THE    RADI^TOB    OF    "E    TUBE.

4.       VOLTAGES   ARE    ^PPIIED    IN   THE    FOLlowlNG    Of}DER:

A)      HEATER   VoLT^CE    (6.3   Volts).

8)      SoLENoiD   VOLTAGE    (^DjusT   SoLENolD   CuRRENT   roR    pfiopER   MAGNETic    FIELD
loco  GAuSS).

C)       CONTftol    EIECTRODE    VOLTAGE.        (USUALLY    ZEf`O   VOLTS   WITH    RESPECT    TO

CATHODE,    But    MAY    BE    USED   TO   CONTROL    Output    OF    TUBE    BV    APPLYING

NEG^TIVE    VOLTAGE   WITH    RESPECT    TO    C^TlloDE.       THIS    ELECTRODE    SHOULD

NEVER   eo   posiTivE   wl"   REspECT   TO   c^THODE.)

D)      COLLECTOR   voiTAGE   (/15o   volts  win   REspECT   TO   swell).

E)       CATHODE    VOLTAGE.        ADJUST    SLOWLY    TO    THE    VALUE     lNDICATE`O    ON    THE    DATA

SHEET;    uSuALLY    ABOUT   MINuS    ]250   VOLTS   WITH   RESPECT    TO   TIIE    SHELL.
AT    ALL    TIMES    OBSERVE    HELIX    CURRENT    AND    DO    NOT    PERMIT    TO   RISE    ABOVE

3.0   MA.        lT    es    poS9IBLE    FOR   wEilx    CURRENT   To   READ   NEG^Tlv€   wi"ouT
OAM^GE    TO   TllE    TUBE,     But    BEFORE    OPERATION    uND€B    THIS    CONDITION     IS
PERMITTED,    PoLARiTv    or    "E    HELIX    CuRRENT    METER    sHouiD   BE    CHECKED

TO    BE    SURE     IT     IS    CORF`ECT.

9nol



OPERAT I NG INSTRucTiows   F.On   THE   F.ue68 TRAVELlne   WAVE   TUBE (CONTINUED)

5.       R.F.     INPUT    TO   THE    TUBE    SI+OUID   BE    LIMITED   TO   I.0   WATT    AND   R.F.    Output
SHOULD   BE    LIMITED    TO   20   WATTS.

6.       THE    CATHODE    VOLTAGE    MAY    BE    ADJUSTED    FOR    OPTIMUM    POWER    OUTPUT    AT    TIIE

DESIRED   FREOuENCIES.

Tl+E    FOLLOWING    PRECAUTIONS    SHOULD    BE    1.AKIN    WHEN    OPERATING    THE    TRAVELING

WAVE    TUBE:

i.       NEVER    oPEf}ATE    THE    F.-6868   WITHOUT    PROPEP    COOLING    OF    THE    COLLECTOR.       50

CFM    DIRECTED   ACROSS    THE    RADIATofi    f.lNS    SllouLD   BE    SUFFICIENT.         lN    ANY

CASEj    THE    TEMPERATURE    OF    THE    GLASS    TO   METAL    SE^ls    SHOULD   NOT    BE    PER-

MITtEO   T0   EXCEED   160°C.

2.       NEVER    OPERATE    THE    F-6868   WITHouT   THE    PROPEfl   MAGNETIC    FIELD.       BE    SuRE

SuFFICIENT    COOLING     IS    SUPPLIED    T0    TUBE    AND    SOLENOID.

3.      NEVEfi   OpERATE   THE   Fng868   wi"   HELix   CURRENT    IN   ExcEss   OF   3.0   MA.       UNDER
MOsT   cONDITioNs   nELix   cuRftENT   will   BE    1.o   MA   OR   LEss.        lT    is    iMpORT^NT
THAT    HELIX    OVEBLOAD    PROTECTION    BE     PROVIDED®

tr.       BE    SURE    cOAxiAi    cABLEs    TO   BE    CONNECTED   TO   THE    TUBE     INpuT    AND   Output

CONNECTORS    APE:    ASSEMBLED    CORRECTLY.         IF    THE     INNER    CONOuCToft    OF    THE

CABLE    CONNECTION     IS    TOO    LONG,     PRESSuBE    WILL    BE    APPLIED    TO    A    GLASS

BEAD     INSIDE    THE    TUBE,     CAUSING    PERMANENT    DAMAGE    TO    TtlE    TUBE.         lF    THE

INNER    CONDUCTOR    OF    THE    CABLE    CONNECTOR     IS    TOO    SHORT,     A    POOR    CONNECTION

WILL    RESULT     IN    POOR    R.F®     PERFORMANCE.

THE    ATTACHED   SCHEMATIC     IS    A    SuGCESTED   METHOD   OF    CONNECTING    THE    FJ5868    SHOW-

iNa    LocATioN   oF    pROTECTioN    ciRcuiTs    AND   METER    poLARiTy.
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R.F.     IN               R.F.    Out

HEATER

SuppLY
6.3V

®

n

CATHODE    CuRRENT

0-100  MA

BASE    CONNECTIONS

PIN   2       -HEATER    CATHODE

PIN   10   -HEATER
PIN    12    -CONTROL    ELECTRODE

CollECTOR   CuRRENT
0-loo  MA

COLLECTOR    SUPPLY

150  Volts

A.        CATHODE    CuRPENT    OVERLOAD

PROTECTION    SET    AT   90   MA.

8.       HEIIX    CuRREIW    OVERLOAD

PROTECTION    SET   AT   3.0   MA.

C.        COLLECTOR    CuRRCNT    OVERLOAD

PROTECTION    SET   ^T   90   MA.

NOTE:        ALL    OVEPLOAOS    SHOuLl)    OPERATE

TO    DISCONNECT    HIGH    VOLTAGE.

CONNE:cTioN   DIAGRAM   F.OR  FcaTWT   TUBE
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DESCRIPTION:

The F-6996 is aL  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  ia  suitable for  either  CW or pulse  service.

ELECTRICAL RATINGS,   ABSOLUTE  VALUES:

Heater  VoltaLge
Heater  Current
Maximum Anode  Voltage  (Note  I)
Maximum  Shell  Current  (Note  2)
Maximum  Collector  Voltage  (Note  3)
Maximum  Collector  Dissipation  (Note 4)
Maximum  Control Electrode  Voltage  (Note  5)

ELECTRICAL INFORMATION:

Maximum  Frequency
Minimum  Frequency
Minimum  Cold Transmission Loss
Capacitance

Control Electrode  to All Other Elements
All Gun Elements to Shell

6.3  (±10%)      volts
2.3      amperes

3400      volts
3ma

3500     volts
200     watts

-250     volts

9600      mc
8000      mc

50db

2-60
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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)

TYPICAL OPERATION AS POWER AMPLIFHR:

Anode  Voltage
Shell Current
Collector  Voltage
Collector  Current
Control Electrode  Voltage
Power  Output
Gain
Duty  Cycle

R-F
Beam

Ckide hapregnated Unipotential
JEDEC Designation 85-57

Metal
1300        GauBB
6. 75      inches  uniform

Any
I  lb.   7  ozs.

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

Forced Air
|6o°C     max.

7 0      cfm

3 200      volts
1ma

3300      volts
50ma

-15       volts
10      watts nominal
30      db nominal

Variable  to  1. 0
I.0

Note  I:   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 rmade to the  shell
of the  solenoid.

Note  2:    The  shell current is  the difference between the cathode current and col-
1ector 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  rna.

Note  3:   It is  generally desirable to operate the collector at 50 to  loo volts posi-
tive with respect to  shell,  and potential difference between collector
and shell  should be limited to 300 volts maximum.

2-60
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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  aLir
flow required increa.sea.    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  tran8mis-
sion  (collector  current/cathode  current).

a

hiiR

OPERATING PROCEDURE:

(I)    hsert tube  in  solenoid,   secure  in place  with  stops provided,  make
connections .

(2)    Turn on  cooling air,   solenoid voltage  (aLdjust 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  rna  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  maL 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  ca.n 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

11PowerOutputvs.   Freq

Pin   =    10mw

Iiii=

8.0            8.5               9.0              9.5              10

Frequency in KMC

Gai.n vs.  Frequency
Pin <- I 0 d in

8.0           8.5               9.0              9.5                10

Frequency in KMC

Magnetic field and. con-
trol electrode voltage
get for beet transmiBBion.

Voltage  set at approxi-
mately 3200 volts.
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TENTATIVE

DESCRIPTION

®

A

a

The  F-7066  is  a  50  mw CW  traveling  wave  amplifier  tube  having  30  db  gain
and 8. 0  to  12. 0  kmc  frequency  ra.nge.    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 bea,in  gun and oxide  coated cathode
are  used.    The  tube  is  suitable for  either  CW  or pulse  service.

ELECTRICAL RATINGS,   ABSOLUTE  VALUES

Heater  Voltage
Heater  Current
Maximum  Anode  Voltage  (Note  I)
Ma.ximum  Helix Current  (Note  Z)
Maximum  Collector  Dissipation  (Beam  Power)
Maximum  Control Electrode  Voltage  (Note  3)

ELECTRICAL  INFORMATION:

Maximum  Frequency
Minimum  Frequency
Minimum  Cold  Transmission Loss
Capacitance

Control Electrode  to All Elements

MECHANICAL:

Type  of Cathode
Gun  Connections
R-F  Connections
Magnetic  Field  Strength  (nominal)
Mounting  Position
Weight  (tube  only)
Type  of Cooling

6.3  (±57o)     volts
0.85     ampere
1600     volts

2ma
15     watts

-500     volts

12.0     krllc
8.0     kmc
50db

10     tlHf  (max.)

Oxide  Coated Unipotential
Flying Leads
Fernale  TNC

900     gauss
Any

I     pound
Conduction  to Solenoid
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F-7066
TRAVEI.ING
WAVE  TUBE

TYPICAL OPERATION:

Anode  Voltage
Anode  Current
Helix Current
Control  Electrode  Voltage  (Note  4)
Power  Output
Gain
Duty  Cycle  (Note 4)

R-F
Beam

-2-

1500     volts
5ma

0.5     rna
-15     volts
50     mw,   nominal
30     db,   nominal

Variable  to  I.
I.0

Note  I:    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-I 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-I 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 rna,   but care  should be taken to
operate at reasonably low values and average  current must not exceed
2ma.

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
ga.in  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.    h 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
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OpERATING    iNSTRucTioNs   For   THE f.-7066   TRAVELING   WAVE   TUBE

®

lil

TiiE    F-7066    is    A   50   MiLLiwATT   CW   TRAVELING   WAVE   TUBE    oPEftATiNa    OVER    THE    BAND

oF   8.0   To   12.0   KMC.        IT    REQUIRES   A   MAGNETIC   FIELD   OF   9cO   GAuSS`  FOR    PRoPER
rocusfNG.       BAsic   pOwER   REQulREMENTs   ARE   ro  M^   AT   15oo   v   AND   A   5o   voiT   BiA9
SUPPLY,    AS   WELL    AS   6.3   VOLTS    AT   i.0   AMPERE    FOR    THE    llEATER.

WHEN    PLACING    THE    F-7066     lN    OPERATION    FOR    THE    FIRST    TIMEj    THE    FOLLOWINO    PRO-

cEouRE   sHouLD   BE    roLLowED:

1..       MAKE    A    visuAi     iNspECTioN    or    THE    TUBE    To   CHECK    FOR    LooSE    CoNNECTioNS    OR

OTIIER    MECHANICAL    DEFECTS.

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

AND    SOLENOID.        OBSERVE    COLOR-COOING    OF    THE    TUBE    LEADS    AND    POLARITY

MARKING    ON    THE    SOIEN0ID.

4.

APPLY    CoollNG    TO    THE    SOLENOID®

APPLY    THE    FOLLOWING    VOLTAGES     8N    THE    FOLLOWING    ORDER:

4.i      HEATER   VoLTAGE    (6.3   VoLTS).

h.2      SOLENOID   VOLTAGE    (At)JuST    SOLENOID   CuRRENT    T0   YIELD   900   GAUSS).

4.3     :::::°:u::::::°::T¥O:::::)(APPLY   BIAS   VOLTAGE   SPECIFIED   oN   DATA

4.h       CATHODE    VOLTAGE    (ADJUST    SLOWLY    TO   THE    VALUE     INt)lcATED    ON    THE    DATA

SHEET;    USUALLY    ABOUT    MINUS    14cO   VOLTS   WITH    RESPECT    TO   THE    SHELL.

AT    ALL    TIMES    MONITOR    HELIX    CuRRENT    AND    OBSERVE    THE    2.0   MA

MAXIlvluM    LIMIT.)

5.       R.F.     lNPuT    SHOULD   BE    llMITED   TO   10   MW.

6.        THE    C^TlloDE    VOLTAGE    MAY    BE    OPTIMIZED    FOR    OPTIMUM    POWER    OUTPUT    AT    THE

DESIRED   rREQUENciES.

9nol



F-7066
TRAVEL ING

WAVE   TUBE -2-

THE    FOLLOWING    PRECAUTloNS    SHOULD    BE    TAKEN   WHEN    OPERATING    THE    TRAVELING

WAVE    TUBE:

1.       NEVER    OpERATE    THE   F-7as6   wiTHOuT    pROpER   MACNETic    FiELD.       BE    SURE   sup-

FiciENT    cOOLiNG    `es    suppLiED   TO    TUBE    AND   sOLENoiD.

2.       NEVER    OPERATE    THE    F-T066   WITH    HELIX    CURRENT     IN    EXCESS    oF   2.0   MA.

UNDER    MOST    CONDITIONS    HELIX    CuRRENT   WILL    BE    1.0   MA    OR    LESS.         IT     IS

IMPORTANT    THAT    HELIX    OVERLOAD    PROTECTION    BE    PROVIDED.

3.        BE    SURE    COAXIAL    CABLES    TO    BE    CONNECTED    TO   THE    TUBE     INPUT    AND    Output
CONNECTORS    ARE:    ASSEMBLED    CORRECTLY.         IF    THE     INN€R    CONDUCTOR    OF    THE

CABLE    CONNECTOR     IS    TOO    LONG}     PRESSURE    WILL    BE    APPLIED    TO    A    CERAMIC

BEAD,    wHlcH    MAy    CAUSE    DAMAGE    To    THE    TUBE.         lr     lT     IS    Too   SHORT,    A    POoR

CONNECTION    WILL    RESULT    CAUSING    POOR    R.F.     PERF.ORMANCE®

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

SHOWS    THE    LOCATION    OF    PROTECTION    CIRCulTS    AND    METER    POLAR.TY.

9-61
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TENTATIVE

a

®
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DESCRIPTION:

The  F-7067  is a  I  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  Volta,ge
Heater  Current
Maximum  Anode  Voltage    ,(Note  I)
Maximum  Helix Current     (Note  Z)
Maximum  Collector  Dissipation   (beam power)
Maximum  Grid voltage     (Note  3)

Positive
Negative

ELECTRICAL  INFORMATION:

Maximum  Frequency
Minimum  Frequency
Minimum  Cold  Transmission Loss
Capacitance

Control Electrode  to all  elements

6.3  (±107o)      volts
2.3     amperes

4500     volts
15     mapeak
10     watts

+100     volts
-loo     volts

12.0     kmc
8.0     kmc
50db

15      prprf  max.
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F-7067
TRAVELING
WAVE  TUBE

MECHANICAL INFORMATION:

Type  of Cathode
Gun  Connections
R-F  Connections
Magnetic  Field Strength  (nominaL1)
Mounting Position
We,1ght-  (tube  only)
Type  of Cooling

TYPICAL OPERATION:

Anode  Voltage
Anode  Current
Helix Current
Grid Voltage

Bias
Applied Voltage Pulse

Power  Output  (nominal)   (Note  4)
Gain  (nominal)
Duty  Cycle

Oxide  Impregnated
Flying

FemaLle  TNC
1200

1

Conduction  to

Unipotential
Leads
Connectors
8auss
Any
pound
Solenoid

3600   ,  volts
50     mapeak
5     mapeak

-10     volts
120     voltspeak

I     wattspeak
30db

.01

-2-

Note  I:    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-£ 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-I circuitry.

Note  2:    Initial adjustments  of voltage and magnetic field may be  made at
low duty cycles.    5  rna 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  k-c.

Additional  information for  specific applications  can be  obtained from  the

Electron  Tube Applications  Section
ITT  Components  Division
P.O.   Box412
Clifton,   New Jersey
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TENTATIVE

F.-6826A
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DESCRIPTION:

The  F-7338  is  a  I  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  integ`ra.1 matching  circuit  iB  in  50  ohm
coaxial  line  and  iB  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  lengthB  up  to  10  microseconds  can  be  used.

A  control  grid  suitable  for  grid pulsing  iB provided.

ELECTRICAL  RATINGS,  ABSOIjuTE  VALUES :

Heater  Voltage
Heater  Current
Maximum
Maximurl]
Maximum
Maximum
Maximurn
Maximum
Maximum
Maximum
Maximum
Maximum

Anode  Voltage  (Note  1)
Shell  Current  (Note  2)
Collector  Voltage  (Note  3)
Collector  Dissipation  (Note  4)
R-F  Input Power
R-F Output Power
Duty  Cycle
Pulse  Width  (Beam)
Cathode  Current
Grid Voltage

Negative
Positive  (Note  7)

ELECTRICAL  INFORMATION:

Maximum  Frequency  (Note  5)
Minimum  Frequency  (Note  5)
Minimum  Cold  Transmission Loss
Capacitance  -  control  grid to  all  other  elements

6.3  (±107o)    volts
5. 0  amperes

8500   volts
0. 5  ampere peak

9000   volts
loo  watts  avg.

10  watts  av8.
10  watts  avg.

.005
10   H  8ec.

2. 5  amperes peak

-300   volts
+6%    of anode  voltage

2000  mc
4000  mc

60db
9  tlufd
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F-7338
TRAVELING
WAVE  TUBE

MECIIANICAL   INFORMATION:

Type  of Ca.thode
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

-2-

Oxide  Impregnated Unipotential
JEDEC  Designation  86-63

Metal
1200    gauss

9.625   inches  uniform
Any
I  lb.    14  ozs.

50 ohm  coax with  Type
"N"  Jack UG-Z3B/U

Forced Air
20   cfm

1600C   max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center  Frequency
Anode  Volta,ge  (Note  I)
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

30
78

I
75

I
I

2.Oto    4

-LO

+35
0.

mc
volts
amperes peak
volts
amperes peak
kw peak
kmc
db

tJ.   See.
volts
volts
amperes peak

Note  I:   AIl 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
mea,surement,   care  should be  taken that both the  tube  a.nd  solenoid are
completely insulated from  ground.    Once  opel.ating characteristics

a (voltage,   current,   and magnetic  field)  have  been  established,   shell
should be  grounded.
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TRAVELING
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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  minimum.

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  loo  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  I  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 operaLting bandwidth.    Saturated power  output of at least  I  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  a.pplied to the  grid  in  the absence  of anode
voltage.

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

GENERAL  OPERATING INSTRUCTIONS:

(I)   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)   hitial adjustments  should be  done  at low duty  cycle  (less  than  . 001)  to
prevent dama.ge  due  to  high  shell  (interception)  current.



F-7338
TRAVELING
WAVE  TUBE

-4-

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

Additional 1nformatlon for  specific applications  can be  obtained from  the

Electron  Tube Applications  Section
ITT  Components  Division
Box  412
Clifton,   New Jersey
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TYPICAL  POWER  IN  -  POWER  OUT  CHARACTERISTIC
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TENTATIVE

FORMERLy

Type   D-92
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DESCRIPTION:

The  F-7339 is  a  I  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 wa.ve  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  ext:ernal  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:

Heater  Voltage
Heater  Current
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum

Anode  Voltage  (Note  I)
Shell  Current  (Note  2)
Collector  Voltage  (Note  3)
Collector  Dissipation  (Note  4)
R-F Input Power
R-F Output Power
Duty  Cycle
Pulse  Width  (Beam)
Cathode  Current

ELECTRICAL INFORMATION:

Maximum  Frequency  (Note  5)
Minimum  Frequency  (Note  5)
Minimurn  Cold  Transmission Loss
Capacitance

All  Gun Elem ents to Shell

6.  3   (±107o)
2.5

12
0.5

12.5
150

5
10

.005
10

2.5

9600
8500

60

5

volts
amperes
kilovolts peak
ampere peak
kilovolts peak
watts average
watts average
watts average

microseconds
amperes peak

mc
mc
db

LLtlfd
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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

-2-

Oxide  Impregnated Unipotential
JEDEC  Designation  85-57

Metal
2000-2800    Gauss

6. 75    inches  uniform
Any
I  lb.   7  ozs.

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

Forced Air
30    cfm

|6o°C   max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center  Frequency
Anode  Voltage  (Note  I)
Cathode  Current
Collector  Voltage  (tied to  Shell)
Collector  Current
Power  Output  (at center frequency)
Bandwidth for  Po =  I  kilowatt
Gain  (Note  6)
Duty
Pulse  Width

9000    mc
11    kilovolts peak

I.8    amperespeak
11    kilovolts peak

1.5    amperes  peak
I. 5    kilowatts peak

8. 5  to  9. 6    kmc
27db

.001
2    microseconds

Note  I:    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.
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Note  3:     The  tube  may  be  operated with the  collector  tied to  the  shell  (anode  a.nd
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 Ire-
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
vaLlue s .

Note  6:     This  gain  is  obtained over  the  8. 5  to  9. 6 kmc  bandwidth at the power
level  indicated.    Since  this  is  in the power  saturation  region,   Small
signal  gain will  be  approxima.tely  10  db higher.

OPERATING  INSTRUCTIONS:

(I)    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 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
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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  solenold which is  required to pro-
vide aL  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
Heater  Current
Maximum  Anode  Volta.ge   (Note  I)
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum

Shell  Current
Collector  Dissipation   (Note  2)
R-F  Input Power
R-F Output Power
Duty Cycle
Pulse  Width
Cathode  Current
Grid Voltage

Negative
Positive    (Note  5)

Maximum  Grid Current

ELECTRICAL  INFORMATION:

Maximum  Frequency   (Note  3)
Minimum  Frequency   (Note  3)
Minimum  Transmission Loss

at  Grid  BiaL8   =    -200  volts

6. 3  (±5%)
5.2

12,000
I.5
180

10
10

.005
10

3.0

-300
+450

.27

volts
aLmperes
volts
ampere peak
watts average
watts average
watts average

pr  seconds
amperes peak

volts
volts
arr]pere peak
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ELECTRICAL  INFORMATION  (Continued)

Capacitance
Control Grid to All Other  Elements

MECHANICAL INFORMATION:

Type  of Cathode
Base  (Note  8)

9      HIJ.fd

Oxide  Impregnated Unipotential
JEDEC Designation  86-65

Molded Silicone Rubber  Base with
Flying Leads or SmaLll Shell Duodecal,   6 Pin

Type  of Envelope
Magnetic  Field Strength
Length of Magnetic  Field
Mounting Position
Weight  of  Tube
R-F  Connections   (Note  8)
Type  of Cooling
Air  Flow on  Collector  Radiator   (Note  2)
Maximum  Glass  Temperature

Metal
2400      gauBB
6. 75     inches  uniform

Any
llb.      7oz.

Type N Jack UG-23  B/U
Forced Air

300     cfm
160     0c

TYPICAI. OPERATION AS POWER AMPLIFIER:

Center  Frequency                                                                              9000     mc
Anode  voltage   (Note  I)                                                                   9600     volts
Cathode  current                                                                                   I. 8     aLmperes peak
Power  output  (at center frequency)                                          I. 8    kw peak
Bandwidth                                                                                    8.0 to  9.6     kmc
Gain    (Note4)                                                                                                  30     db
Duty                                                                                                                        . 001

::::eBYaLgdt(tor cut.off)                                                              .:6:    :o::BC°nds
Grid  voltage  during  pulse   (Note  6)                                        +350     volts
Grid current during pulse                                                           0.I     ampere peak

2-60
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Note  I:    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  Bolenoid.

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

Note  3:     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.

Note  4:     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  ga.in  will  be  a.pproximately  10  db higher.    Fine  grain  structure
of small  signal  gain  is  normally less  than  ± 3  db.

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

Note  6:     The positive  grid voltage pulse  should be  the  minimurn  consistent
with normal power  output.

Note  7:    Mismatch up to and including a  short circuit in input or  output lines
will not  cause  oscillation.

Note  8:    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.
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GENERAI|  OPERATING INSTRUCTIONS:

(I)    Heater  warm  up of 2 minutes  before  applying high voltaLge  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. 0.   Box 412
Clifton,   New Jersey

2-60
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OUTLINE
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DESCRIPTION:

The  F-73Ll   is a  5  watt pulse traveling wave  amplifier tube  having  Z5  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  externa,1  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.

ELECTRICAI.  RATINGS,   ABSOLUTE  VALUES

Heater  Voltage
Heater  Current
Maximum  Anode  Voltage  (Note  I)
Maximum  Shell  Current  (Note  2)
Maximum  Collector  Voltage  (Note  3)
Maximum  Collector  Dissipation  (Note  4)
Maximum  Duty  Cycle
Maximum  Grid Voltage  (Note  5)

Negative
Positive

Maximum  Grid Current

ELECTRICAL  INFORMATION:

Minimum  Frequency
Maximum  Frequency
Minimum  Cold  Insertion  Loss  (Note  7)
Capacitance  -  Grid  to  all  other  elements

Jt   FORMERLy   TypE   D-200l+

6.3  (±10%)       volts
2.3     amperes

3400     volts
20     mapeak

3500     volts
10     watts

.04

-loo     volts
+150     volts  peak

6    mapeak

8000     mc
9600     mc

50db
15      tJ.Hf  max.

12nol
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MECHANICAI. 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
JETEC

1000
6.75

lib.
50

TYPICAL OPERATION AS POWER AMPI.IFIER:

Anode  Voltage
Shell Current
Ccillector  Voltage
Collector  Current
Grid Voltage

Bias
Applied Voltage  Pulse

Grid  Current
Power  Output
Gain
Duty  Cycle

12-61

Unipotential
86-63
MetaLl

8aus8
inches  uniform
Any
7oz.
ohm  coax.

Type  ''N"  Jack UG-23  B/U
See  Note  4
160     0cmax.

3200     volts
10     mapeak

3200     volts
50     mapeak

0     volts
120     voltspeak

3     mapeak
5     watts nominal

25     dbnominal
.03
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Note  i:    All voltages  shown are  with respect to  cathode.    The  shell is
normally operated a.t 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 rna  shell current must not be  exceeded at maxi-
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  circula,tion  is not restricted.    Under  more
severe  environments,   10  cfm  (or  equivalent at altitudes)  should be
provided through the  collector  radiator.    Cooling provisions for  the
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  o£  -10
volts  or  more negative.

Additional  information for  specific  applications  can be  obtained from  the

Electron  Tube Applications  Section
ITT  Components  Division
P.O.   Box412
Clifton,   New Jersey
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PIN           ELEMENT
No  Conn.
Heate r -Cathode
Grid
Heater
No  conn.
No  conn.

OUTLINE



DESCRIPTION:

The F-7347  is a  I  kilowatt pulse traveling wave amplifier tube having 30 db
gaLin 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  golenoid which is
required to provide a uniform  magnetic field.    A convergent bea`m  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
Heater  Current
Maximum  Anode  Voltage  (Note  I)
Maximum  Helix Current
Maximum  Collector  Dissipation  (Note  2)
Maximum  R-F Input Power
Maximum R-F Output Power
Maximum  Duty  Cycle
Maximun]  Cathode  Current
Maximum  Grid Voltage

Negative
Positive  (Note  5)

Maximum  Grid Current

ELECTRIGAI. INFORMATION:

Maximum  Cold Input VSWR  (Note  7)
Maximum  Frequency  (Note  3)
Minimum  Frequency  (Note  3)

6.3  (±67o)     volts
5.a      amperes

8000      volts
0.5      amperepeak
loo      waLtts average

1o       watts  averaLge
15      wattsaverage

.005
2.5      amperespeak

-300      volts
+400      volts

.5      amperepeak

4.0
4000      mc
2000      mc

2.60
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ELECTRICAL  INFORMATION  (Continued)

Minimum  Transmission  Loss  at  Grid  Bias =  -67  volts          10    db
Capacitance

Control grid to all other  elements

MECHANICAL  INFORMATION:

Type  of  Cathode
Ba. s e
Type  of Envelope
Magnetic  Field Strength
Length of Magnetic  Field
Mounting Position
Weight of  Tube
R-F  Connections

22    tlHfd

Oxide  Impregnated Unipotential
Molded Silicone  Rubber  Base  with   Flying  Leads

Metal-Ceramic

Maximum  Tube  Temperature

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency
Anode  Voltage  (Note  I)
Cathode  Current
Power  Output  (at center frequency)
Bandwidth
Gain  (Note  4)
Duty
Pulse  Width
Grid  Bias  (for  cut~off)
Grid Voltage  during  Pulse  (Note  6)
Grid Current during Pulse

lz00     guass
9.493     inches  uniform

Any
I.5     lbs.,   approx.

Type  N Jack  UG-23  B/U
177     0c

3000     mc
7500     volts
i.8     amperespeak
I.8     kwpeak

2.Oto4.0     kmc
30db

.002
10     H.  Seconds

-100     volts
+300     volts

0.2     amperepeak

Note  i:    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
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Note  3:  .  U8eful  gain and power  output exists  below  2000 mc  aLnd above 4000 mc
and can be  utilized by adjusting anode voltage to optimize the Ire-
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  approxima.tely  10  db higher.

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

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:

(I)    Heater  warm  up  o£  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 a,djustments  should be  done  at low duty  cycle  (less  than  .001)  to
prevent tube  da,rna,ge  due  to  high  shell  (interception)  current.

Additional  inforrmation for  specific  applications  can be  obtained from  the

Electron  Tube  Applications  Sections
ITT  Components  Division
P.O.   Box412
Clifton,   New Jersey
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•DESCRIPTION:

The F-7524 is a  5  watt CW traveling wave amplifier  tube  having  20 db gain and
8. 0 to  12. 0 kmc frequency range.    It is constructed in a rugged metal ceramic
envelope with a helix type  slow wave  structure.    The integral matching cir-
cuit iB  in  50 ohm  coaxial line and is provided with female  TNC connectors.
The tube is  serf -aligning in the  external  solenoid which is  required to provide
aL uniform  magnetic field.    A convergent beam  gun and oxide  impregnated
cathode are  used.    The tube  iB  suitable for  either  CW or pulse  service.

ELECTRICAL RATINGS,   ABSOLUTE  VALUES:

HeaLter  Voltage
Heater  Current
Maximum  Anode  Voltage  (Note  I)
Maximum  Helix Current  (Note  2)
MaLximum  Collector  Dissipation  (beam power)
Maximum  Control Electrode  Voltage  (Note  3)

ELECTRICAL INFORMATION:

MaLximum  Frequency
Minimum  Frequency
Minimum  Cold Transmission Loss
Capacitance

Control Electrode to All Elements

MECIIANICAL INFORMAT ION:

Type  of Cathode
Gun Connections
R-F Connections
MaLgnetic  Field Strength  (nominalS
Mounting Position
Weight  (Tube  only)
Type  of Cooling

*   FORMERLy   D-2005

6.3  (±57o)    volts
I.7     ampereB

4000     voltg
2ma

240    watts
-500    volts

12.0     kmc
8.0    kmc
50db

10     HIJ.£'   max.

Oxide Coated Unipotential
Flying Leads

Female  TNC Connectors
1200     gauss

Any
I     pound

Dependent .on package

2-60
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TYPICAL OPERATION:

Anode Voltage
Anode Current
Helix Current
Control Electrode Voltage  (Note  4)
Power Output
Gain
Duty  Cycle  (Note  4)

R-F
Beam

-2-

3600     volts
50ma

0.5     rna
-30     volts

5     watts nominal
20    dbnominal

Variable to  I. 0
I.0

Note  I:    All voltages  shown are  with respect to caLthode.   .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-I 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)  calm be properly adjusted before connection
of r-I 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 rna but care  should be taken to opera-
te at reasonably low values and average current must not exceed 2 rna.

Note  3:    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  o£  -400 to  -500 volts.    Operation  in the
region of control electrode voltage between approximately  -50 volts
and -400 volts  is not permitted.

Note 4:    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

Electron Tube Applications Section
ITT  Components  Division
Box412     -Clifton,   NewJersey

2.60
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DESCR I PT I Ow :

TIIE   F-7525    IS    A   5   WATT   CW   TR^VELING   WAVE    ^MPLIFIER   TUBE    I+^VING   £0   DB   GAIN

AND   8.0   TO   12.0    KMC    FREQUENCY    RANGE.         lT     IS    CONSTRUCTED    IN    A    RUGGED   METAL

CERAMIC    ENVELOPE    WITH    A    IIELIX    TYPE    SLOW   WAVE    STRUCTURE.        THE     INTEGRAL    M^TCH-

lNO   CIRCUIT    IS    IN   50   0"   CO^XIAL    LINE    AND    IS    PROVIOEO   Wl"   FEMALE   TNC   CON-
NECTORS.       THE    TUBE     IS    P^CK^GED     IN    AN    OIL    COOLED   SOLENOID   WITll     INTEGRAL

COLLECTOR    COOLERj    WHICH     IS    REQUIRED   TO    PROVIDE    A    uNIFO"   MAGNETIC    FIELD.

A    CONVERGENT    BEAM   GUN    AND   OXIDE     IMPRECN^TED   C^TlloDE    ARE    USED.       THE    TUBE

19   SulT^BIE    FOR   EITHER   CW   OR   Pulse   SERVICE.

ELECTRICAL    INFORMAT loN:

llEATER   VOLTAGE

HEATER    CURRENT

MAXIMUM    FREQUENCY

MINIMUM    FREQUENCY

MINIMUM   COLD   TRANSMISSION    LOSS

CAPAC I TANCE

CONTROL   ELECTRODE    TO   ALL   ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES :

MAXIMUM   ANODE   VOLT^QE    (NOTE    i

MAXIM"   HEllx   CuRRENT   (NOTE   2

#:: ::::  8::::::a:L:::::::TJ::Ti::AYN:::E3)

SOLEN0ID   DATA:

TYPE    OF   COOLANT

PRESSURE   MAXIMUM

FLOW

SOLENOID   CuRRENT

S0lENOID   VOLTAGE

tl   FORMERLy   D-2cO5-A

|OJ60

6.3  (£5¢)       Volts
1.7        AMPERE8

12.0        KMC
8.0         KMC

50DB

Io       uur  M^x.

to      VOLTS
3M^

2to       WATTS
-500       VoLTs

OS45        OIL
Ice      Ps I

i        GALLON/MIN.
i  To  2       AMPS,

11+O  To  200       Volts   D.C.



F-7525
TRAVEL ING   WAVE   TUBE

MECHAN ICAL    INFORMAT loN:

TYPE    OF    C^Tl+ODE

GUN   CONNECTIONS

R-F   TERMIN^LS
MOUNTING    POSITION

TYPICAL   0PERATloN:

ANODE   VOLTAGE

ANODE    CuRRENT

HEllx   CURRENT
CONTROL   ELEctRODE   VOLTAGE    (NOTE    3)
POwER   Output
G^'N
Duty   CYCLE    (NOTE   3)

R-F
BEAM

-2-

OXIDE    COATED   UNIPOTENTIAL

FLylNG   LEADS

FEMALE   TNC   CONNECTORS

ANY

38cO      Volts
50M^

I.0        MA
-30      Volts

5          WATTS   NOMIN^L
20          DB   NOMINAL

VARIABLE    TO   1®0

I.0

NOTE    I:        ALL    VOLTAGES    SHOWN    ARE    WITH    F`ESPECT    TO    CATHODE.        ANODE,    COLLECTOR

AND   OUTER    COAX    CONDuctoR    OF    THE    R-F    TERMINALS    ARE    CONNECTED     INTER-
NALLY    TO    THE    SHELL`^ND    ARE    OPERATED    AT    GROUND    POTENTIAL.        THE

tlEllx     19    CONNECTED    TO    THE    CENTER    CONDUCTOR    OF    THE    COAX    IINE    AND    A

D.C.    CONNECTION    FROM    TIIE    llELIX    TO    THE    SllELL    Must    BE    PROVIDED

EXTERN^LLY     IN    THE    R-F    CIRCulTRY.

NOTE    2:       THE    HEllx    CuRRENT    SIIOuLD   BE    MINIMIZED    AND   Must    BE    I.ESS    THAN    TIIE

MAXIMUM    RATINC.         lT     IS    D€SIRABLE    TO    MONITOR    THIS    CuRRENT    DURING

OPERATION    AND   TO    PROVIDE    OVERLOAD    PROTECTION.         IN    PuLSED   BEAM    OPE-

RATIONt    THE    PEAK    HELIX    CuRRENT    MAY    EXCEED   3    M^    But    CARE    SHOULD   BE

TAKEN    TO    OPERATE    AT    REASONABLY    LOW    VALUES    AND    AVERAGE    CuRRENT    Must

NOT    EXCEED   3    MA.

NOTE    3:       THE    CONTROL   ELEctpoDE    VOLTAGE     IS    ADJUSTED   FOR   BEST    TRANSMISSION

FOR   CW   OPER^T.ON    (NO"ALLY    ABOUT    -30   VOLTS).       BEAM   GATE    OFF    CAN   BE

ACCOMPLISHED   BY    APPLylNG    VOLTAGE    OF    -too   TO   -5cO   VOLTS.       TllE    TUBE
SllouLD   NOT    BE    OPERATED   WITH    CONTROL    ELECTRODE    VOLTAGE     IN    THE    RANGE

OF    -50   TO   -boo   VOLTS.       FOR   G^TED   BEAM   (PuLSE)    OPERATION,    THE
VALUES    OF    POWEfl    Output,    ANODE    CURRENT    AND    HELIX    CURf}ENT    BECOME    PEAK

VALUES®

ADDITIONAL     INFORMATION    FOB    SPECIFIC    ^PPLICATIONS    CAN    BE    OBTAINED    FROM    TIIE:

ELECTRON   TUBE    APPLICATIONS   SECTION

ITT    COMPoNENTS    DIVISION
post  office  BOx  7as5
ROANOKE,    VIRGINIA
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DESCR I PT I ON :

rl

EiEI

THE   F-7526    ls    A   50   Mw   CW   TRAVEllNQ   WAVE    AMPLIFIER   TUBE    HAvlNG   30   o8    aAIN

AND   8.0   T012.0   KMC    FREQUENCY    RANGE.        lT     IS    CONSTRUCTED    IN    A    RuCOED
METAL    ENVELOPE    WITH    A    HELIX    TYPE    Slow   WAVE    STRUCTURE.       THE     INTEGRAL

MATCHING    CIRCUIT     IS     IN    50    OHM    COAXIAL    LINE    AND     IS    PROVIDED   Wl"    FEMALE

TNC    CONNECTORS.       THE    TUBE     19    PACK^GED     IN    AN    OIL    COOLED    SOLENOIO   WITH

INTEGRAL    COLLEctoR    COOLER,    WHICIl     19    REQUIRED    to    PROVIDE    A    UNIFORM   MAG-

NETIC    FIELD.       A    CONVERGENT    BEAM    GUN    AND    OXIDE    COATED    CATHODE    ARE    USED.

THE   TUBE    Is   sulTABiE   Foe   EiTiiER   CW   oR   Pulse   sERvicE.

ELECTR ICAL    INFORMAT loN:

HEATER    VOLTAGE

HEATEFt    CuF`RENT

M^XIMUM    F-F{EQUENCV

MIN"UM   FFtEQUENCY

MINIMUM   COLD   TR^NSMISSION    LOSS

C^PAC I TANCE
CONTROL    ELECTRODE    TO    ALL    ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES :

MAXIMUM   ANODE    VOLTAGE     (NOTE    1

MAX"UM   HELIX    CURRENT    (NOTE   2

MAXIMUM    COLLECTOR    DISSIPATION    (BEAM    POWEB

MAXIMUM   CONTROL    ELECTRODE    VOLT^QE    (NOTE    3

SOLENOID   DATA:

SOLEN0lD   CuRF`ENT

SOLENOID   VOLTAGE

TypE    OF   COOLANT
PflESSuRE   MAXIMUM

FLoW

6.3  (£5¢)       Volts
0.85        ^MPERE
12.0         KMC

8,0         KMC

50DB

15        uur(M^x.)

•6Tol.13       AMps
150  to  ZOO

Os45
loo

1

VDC
OIL

PSI
GALLON/MIN.

10J50



F'-7526
TRAVELING   WAVE   TUBE

MECHAN I CAL :

TYPE    OF    CATHODE

GUN    CONNECTIONS

R-F.   CoNNECTloNS
MOUNTING    PO9ITION

TYPICAL   0PERATloN:

ANODE    VOLTAGE

ANODE    CuRRENT

HEllx   CuRRENT
CONTROL   ELECTRODE   VOLTAGE    (NOTE    3)

SOLENOID   CURRENT

SoLENolD   VoLTAaE
POWER   Output
GAIN

Duty   CycIE   (NOTE   3)
R-F
BEAM

-2-

OXIDE    COATED   UNIPOTENTl^L

FLYING    LEADS

FEMALE    TNC

ANY

itco       VOLTS
5M^

0,5         MA

15      Volts
•9         AMPS

70      Volts
50           MW       NOMINAL

30          I)a       NOMINAL

VARIABLE    TO   1.0
1.0

NOTE    1:       ALL    VOLTAGE    SllowN   ARE   Wl"    RESPECT   TO   CATHODE.       ANODEj    COLLECTOR

AND    OuTER    COAX    CONDUCTOR    OF    THE    R-F    TERMINALS    ARE    CONNECTED

INTERN^LLY    TO   TIIE    SHELL    AND    ARE    OPERATED    AT    GROUND    POTENTIAL.

TllE    HELIX     IS    CONNECTED    TO    THE    CENTER    CONDUCTOR    OF    THE    COAX    LINE

AND   A    D.C.    CONNECTION    FROM   THE    IiELIX    TO   THE    SHELL   Must    BE    PROvl-
DEO    EXTERN^LLY     IN    THE    R-F    CIRCUITRY.

NOTE    2:       THE    HEIIX    CuRRENT    SHOULD   BE    MINIMIZED   AND   Must    BE    LESS    THAN    THE

MAXIMUM    RATINC.         lT     IS    DESIRABLE    T0   MONITOR    THIS    CURRENT    DURING

OPERATION    AND    TO    Pf}OVIDE    OVERLOAD    PROTECTION.         lN    PULSED    BEAM

OPERATIONj    THE    PEAI{    HELIX    CuRRENT    MAY    EXCEED   2   MAt    But    CARE

sHouLo   BE    TAKEN   To   OPERATE    AT    REAsoNABLt    Low    vALUEs    AND   ^vERAaE
CUF`RENT    MUST    NOT    EXCEED   2   M^.

NOTE    3:        THE    CONTROL    ELECTRODE    VOLTAGE     IS    ADJUSTED    F.OR    BEST    TRANSMISSION

FOR    CW    OPEPATION    (NORMALLY    ABOUT    -5    VOLTS).        BEAM    GATE    OFF    CAN

BE    ACCOMPLISHED   BY    APPLylNG    VOLTAGE    OF    -boo   TO    -500   VOLTS.       THE

TUBE    SHOULD    NOT    BE    OPERATED   WITH    CONTROL    ELECTRot)E    VOLTAGE     IN    TIIE

RANGE   or   AppRoxiM^TELv   -5   To   -400   volts.       FOR   GATED   BEAM   (PULSE)
THE    VALUES    OF    POWER    OUTPUT,     ANODE    CuRRENT    AND    HELIX    CuRRENT

BECOME    PEAK    VALUES.

AODITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    THE:

EIECTRON   TUBE    APPLICAtloNS   SECTION
ITT   COMPONENTS    DIVISION

post   Of.FlcE   BOx   7as5
fioANOKE}    VIRGINIA

10rfo
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TENTATIVE

GENERAL  DESCRI PTION:

The    7640    is  a  |000  watt  pulse  traveling  wave  ampllfier  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  structuie.  The   integral   matching  circuit  is  in

50  ohm  coaxial   line  and  is  plovided  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  beam  gun  and  oxide  impregnated  cathode  are  used.   Duty  cycles  up  to  .01  and  pulse  widths  up  to   loo
microseconds  can  be  used.

ELECTRICAL   RATINGS,  ABSOLUTE  VALUES

Heater  Voltage
Heater  Cu"ent
Nfaximum  Anode  Voltage  (Note  1)
Maximum  Shell   CuHent
Maximum  Collector  Voltage
Maximum  Collector   Dissipation

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

Type  of  Cathode
Base
Type  of  Envelope
Mounting  Position

Flequency
Anode  Voltage  (Note  1)
Cathode  Current
Collector  Voltage  (tied  to  shell)
Collector  Cuirent

6.3   (±100/a)           volts

3.0          ampeies
8000          volts

0.8          ampere  peak
8000          volts

160         watts  average

Maximum  R-F  Input  Power
Maximum  R-F  Output  Power
Nfaximum  Duty  Cycle
Maximum  Pulse  Width    (beam)

Maximum  Cathode  Current

ELECTRICAL  INFORMATloN

4000          mc
2000          mc

2        watts  average
30         watts  average

.01
100          mi croseconds
2.0          ampele  peak

Minimum   coldTransmission  Loss                             50         db

MECHANICAL  INFORMATloN

Oxide  Impregnated  Unipotential
JETEC  Designation   812d>43

Meta I
Any

Weight

R-F  Connections
Cooling  Data

TYPICAL  OPERATloN  AS  POWER  AMPLIFIER

2000  to  4000          mc
7300         volts

1.4          amperespeak
7300         volts

0.9         amperes  peak

Power  Output  (Minimum)
Gain
Duty
Pulse  Width

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

1000
30

watts  peak
db

.01
5         microseconds

NOTE  1:     All  voltages  shown  are  with  respect  to  cathode.  The  shell   is  nof mally  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.  Howevel,  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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T   E   N   TA   T    I    V   E

DESCR I PT I Ow :a

a

A

THE    F-78l+7        IS    A    10   WATT    CW    TI]AVELING   WAVE    AMPLIFIER    TUBE    HAVING   27    DB

GAIN    AND    5.0   TO   6.0    FREQUENCY    RANGE.         lT     IS    CONSTRUCTED     IN    A    RUGGED

METAL    ENVELOPE    WITH    A    HELIX    TYPE    SLOW   WAVE    STRUCTURE.        THE      INTEGRAL

MATclilNG    ciRCulT     Is     iN    5o   OHM    coAxlAL    LiNE    AND     is    pRoviDED   wlTH    rEMALE

TNC    CONNECTORS.        THE    TUBE     IS    SELF-ALIGNING     IN    TIIE    EXTERNAL    SOLENOID,

WIIICH     IS    REQUIRED    T0    PROVIDE    A    UNIFO"    MAGNETIC    FIELD.        A    CONVERGENT

BEAM    GUN    AND    OXIDE    COATED    CATHODE    ARE     USED.        THE    TUBE      IS    SUITABLE    FOR

EITHER    CW    OR    PuLSE    SERVICE.

ELECTR ICAL    INFORMAT ICIN:

HEATER    VOLTAGE

HEATER    CUFtFtENT

MAX  IMUM    F.REQUENcy

MINIMUM    FREQUENCY

MINIMUM    COLD   TRANSMISSION    LOSS

CAPAC  ITANCE

CONTROL    ELECTRODE    TO   ALL   ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES:

MAXIMUM   ANODE    VOLTAGE     (NOTE    1

MAXIMUM   HELIX    CuRRENT    (NOTE    2

MAXIMUM    COLLECTOR    DISSIPATION    (BEAM    POWER)

(NOTE   3)
MAXIMUM    CONTROL    ELECTRODE    VOLTAGE

MECHAN I CAL :

TYPE    OF    CATHODE

GUN    CONNECTIONS

R-F   CONNECTIONS

MAGNETIC    F.IELD    STRENGTH

MOUNTING    POSITION

WEIGHT    (TUBE    ONLY)

TypE    OF    COOLING    (NOTE    4)

6.3   (£5¢)       Volts
2.2         AMPERES
6.0
5'0
55DB

15          UUF

30cO        VoLTs
2MA

196        WATTs
0         VOLTS

OXIDE    COATED    UNIPOTENTIAL

FLYING    LEADS

F-EMALE    TNC

12cO        GAuSS
ANY

th      oz,
WATE:R    0R    AIR

10-60



F.-78try
TRAVELING   WAVE    TUBE

TYPICAL   0PERAT ION:

ANODE    VOLTAGE

ANODE    CuRRENT

HELIX    CuRRENT

CONTROL    ELECTRODE    VOLTAGE

POWER    OUTPUT

GAIN

Duty   CycLE    (NOTE    5)
R-F
BEAM

-2-

VARIABLE    TO

28cO      Volts
67MA

1,0         MA
0         VOLTS

10        WATTS
27DB

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     IS    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   CIRCulTRY.

NOTE    2:        THE    HELIX    CuRRENT    SHOULD    BE    MINIMIZED    AND    MUST    BE    LESS    THAN    THE

MAXIMUM    RATINQ.         IT     IS    DESIR^BLE    T0    MONITOR    THIS    CURRENT    DURING

OPERATION    AND    TO    PROVIDE     OVERLOAD    PROTECTION®         lN    PULSED    BEAM

OPERATloN,     THE     PEAK    HELIX    CURRENT    MAY    EXCEED   2    MA,     BUT    CARE    SHOULD

BE    TAKEN    TO    OPERATE    AT    REASONABLY    low    VALUES    AND    AVERAGE    CuF`RENT

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   WATEB    0R    AIR     IS    F.LOWING    THROuGll

THE    COLLECTOR    COOLING    JACKET.

NOTE    4:        COOLING    METlloD    DEPENDS    ON    TYPE    OF    COLLECTOR    COOLING    JACKET    uS€D.

NOTE    5:        GATED    BEAM    OPERATION    CAN    BE    UTILIZED    BY    PuLSING    ANODE    VOLTAGE

IN    TIIIS    TYPE    OF    OPERATI0Nj     THE    VALUES    OF.    POWER    OUTPuTj     ANODE

CURRENT    AND    HELIX    CuRRENT    BECOME    PEAK    VALUES.

ADDITIONAL     INFORMATION    F.OR    SPECIFIC    APPLbcATIONS    CAN    BE    OBTAINED    FROM    THE:

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT   COMPONENTS    DIVISION

Post   0rFicE   Box   7065
ROANol<E,     VIRGINl^

|Otso
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T   E   N   TAT    i    V   E

a

A

EiEI

DESCR I PT i ON :

ng
F-78ue

TRAVEL I NG
WAVE   TUBE

THE   F-78`l.8     IS    A    2    KILOWATT    PULSE    TRAVELING   WAVE    AMPLIFIER    TUBE    IiAVING

27    DB    GAIN    AND   5too   TO   5900   MC    FREQUENcy    RANGE.        IT     IS    CONSTRUCTED    IN    A

RUGGED    METAL-CERAMIC    ENVELOPE    WITH    A    HELIX    TYPE    SLOW    WAVE    STRUCTURE.

TllE     INTEGRAL    MATCHING    CIRCUIT     IS     IN    50    OHM    C6AXIAL    LINE    AND     IS    PROVIDED

WITH    FEMALE    TNC    CONNECTORS.        THE    TUBE     !S    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®        DUTY    CYCLES    UP

TO    .cO5    AND    PULSE    LENGTHS    UP    TO   6    MICROSECONDS    CAN    BE    USEO:

ELECTR ICAL     INFORMATION:

HEATER    VOLTAGE

HEATER    CuFiRENT

FREQUENcy    RANGE    (NOTE    1)

6.3
5'2

5too  Mc   To  5900
MINIMUM    TRANSMISSION    LOSS,     NO,VOLTAGES    APPLIED

CAPAC  ITANCE

CATHODE    TO    ALL    OTHER    ELEMENTS

_E_LECTB I GAL   BA±J±!SSL!±BsgLLUTE   Y#_L±!E±:

HEATER    VOLTAGE

HeATER    CURRENT

MAXIMUM    ANOD.I    VOLTAGE     (NOTE    2)

MAXIMUM    HELIX    CURRENT

MAxlMuin    COLLECTOR    DissipATION    (NOTE    3)

MAXIMUM    R-F     INPUT    POWER

MAXIMUM    R-F    OuTpljT    POWER

MAXIMUM    Duty    CycLE

MAXIMUM    CATHODE    CURRENT

LOAI)   VSWR

Ill

60

VOLTS
AMPERES
MC

DB

Volts
AMPERES

Volts
AMPEF`E    PEAl{

W^TTs   AVER^aE
WATTs    AVERAGE

WATTS    AVERAGE

AMPERES    PEAK

MAX.

ELECTRON   TUBE   DEPARTMENT

COMPONENTS    DIVISION
INTEFiNATIONAL   TELEPHONE:   AND   TELEGRAPH   CORPOFiATION



F'-7848
TRAVELING   WAVE    TUBE

MECHAN I CAL I NFORMAT I ON :

TYPE    OF    CATHODE

BASE

TypE    0F   ENVELOPE

MAGNETIC    FIELD   STRENG"

MOUNTING    POSITION

WEIGIIT    OF    TUBE

R-F    CONNECTIONS

MAXIMUM    TUBE    TEMPERATURE

TYPICAL   0PERATloN

-2-

AS    POWER    AMPLIFIER   OVER

OXIDE     IMPREGNATED    UNIPOTENTIAL

LARGE   WATER    0CT^L   BASE

METAL    CERAMIC

20cO        GAuSS
ANY

i.5         LBS.    APPROX.
FEMALE    TYPE    TNC

177       0c

FREQUENCY   RANGE :

ANODE    VOLTAGE     (NOTE    1)

CATHODE    CURRENT

POWER   Output
GAIN

DUTY

PuLSE   WIDTl1

10,000      Volts
2.5          AMPERES    PEAK
2.0          KW    PEAK    MIN.

27          DB    MIN.

.cO2
2          u    SECONDS

NOTE    i:       USEFUL   GAIN    AND    POWER    OuTPuT   EXISTS    BELOW   5000   MC    AND    ABOVE   6cOO

MC    AND    CAN    BE     UTILIZED    BY    ADJUSTING    ANODE     VOLTACE\    T0    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    2:        ALL    VOLTAGES    SHOWN    ARE    WITH    RESPECT    TO    CATHODE.        ANOOEj     HELIX,     COL-

LECTOR,     AND    OuTER    COAX    CONDUCTOR    OF    THE    R-F    CONNECTIONS    ARE    CON-

NECTED     INTERNALLY    TO   THE    SHELL.        AN     INTERNAL    DC    CONNECTION     IS    PRO-

VIDED    BETWEEN    THE    CENTER    LEAD    OF    THE    R-F    COAX    TERMINALS    AND    THE    SHELL.

NOTE    3:        CONDUCTION    COOLING    F'OR    THE    COLLECTOR    Must    BE    PROVIDED    BY    A    SulTABLE

DEV  I CE a

GENERAL    OPERATING I NSTR UCT I 0NS :

(I)       HEATER    WA"    uP    OF    2   MINUTES    BEFORE    APPLYING    HIGH    VOLTAGE     IS    RECOMMENDED.

(2)       HIGH    VOLTAGE    Must    NOT    BE    APPLIED    IN    THE    ABSENCE    OF    MAGNETIC    FIELD.

(3)        lNITIAL    ADJuSTlulENTS    SHOULD    BE    DONE    AT    LOW    DUTY    CYCLE    (LESS    THAN    .col)
To    PREVENT    TUBE    DAMAGE    OUE    To   HiaH    SHELL    (INTERCEPTloN)    CURRENT.

ADDITIONAL     INFORMATION    FOR    SPECIFIC    ^PPLICATIONS    CAN    BE    OBTAINED    FROM    THE:

ELECTRON   TUBE   APPLICATION8   SECTION

ITT   COMPoNENTS    DIVISION

PosT   OF.FlcE   Box   7065
RO^NOI{E,     VIRGINIA

10-60
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T   ENTAT    I    V   E

DESCR  I PT I ON :

ft

n9
X-282

TRAVEL I NG
WAVE ' TUBE

THE   X-282    ls    A   10   WATT   CW   TRAVELING   WAVE    AMPLIFIER   TUBE     IN   THE   4.0   TO   8.0
FREQUENCY    RANGE    AND    HAVING    25    DB    GAIN   WHEN    OPERATED    AS    A    LOW-LEVEL    AMPLl-

f.IER.         IT     IS    CONSTRUCTED     IN    A    RUGGED   METAL    ENVELOPE    Wl"    A    HELIX-TYPE
`SLOW-WAVE    STRUCTURE.       THE     INTEGRAL    MATCHING    CIRCUIT     IS     IN    50    01"    COAXIAL

LINE    AND     IS    PROVIDED   WITH    FEMALE   TNC    CONNECTOBS.        THE    TUBE     IS    SELF-

ALIGNING     IN    THE    EXTERNAL    SOLENOID}    WHICH     IS    REQUIRED    TO    PROVIDE    A    UNIF.ORM

MAGNETIC    FIELD.       A    CONVERGENT    BEAM    GUN    AND    OXIDE    COATED    CATHODE    ARE    USED.

ELECTR ICAL     INFORMAT ION:

HEATER    VOLTAGE

HEATER    CuRRENT

MAXIMUM    FREQUENCY

MINIMUM    FREQUENCY

MINIMUM    COLD   TRANSMISSION    LOSS

CAPAC  I TANCE  I

CONTROL    ELE:CTROOE    TO    ALL    ELEMENTS

ELECTR ICAL   RAT INGS ABSOLUTE   VALUES

#:X:::: A::?:  :::::::  (#:::  :
MAXIMUM    COLLECTOR    DISSIPATION    (BEAM    POWER)(NOTE    3)

MAX"UM    POSITIVE    CONTROL   ELECTRODE   VOLTAGE

MECHAN I CAL :

TypE    OF.    CATlioDE

GUN    CONNECTIONS

R-F.    CONNECTIONS

MAGNETIC    FIELD   STRE:NGTH

MOUNTING    POSITION

WEIGHT    (TUBE    ONLY)

TypE    OF   COOLING    (NOTE   4)

Ill

6.3  (£5¢)       volts
1.5          AMPERES
8.0
4.0
55DB

15         UUF

3000       Volts
2MA

196        wATTs
0         VOLTS

OX  I DE    COATED  'UN I POTENT  IAL

FLYING    LEADS

FEMALE    TNC

12cO       GAuSS
ANY

itr        OuNCEs
WATER    OR   AIR

ELECTRON   TUBE:   DEPARTMENT

COMPONENTS    DIVISION
INTE:RNATIONAL   TE:LEPHONE   AND   TE:LEGRAPH   CORPORATION |o-60,



X-282
TRAVELING   WAVE    TUBE

TYPICAL   0PERATloN:

AS    POWER    AMPLIFIER

FREQUENCY

ANODE    VOLTAGE

ANODE     CURRE:NT

HE:LIX     CURRENT

CONTROL    ELECTROC)E    VOLTAGE

POWER    OUTPUT

GAIN

DUTY

AS    LOW    LEVEL    AMPLIFIER

F-REQUENCY

ANODE    VOLTAGE

ANODE    CuRRENT

HELIX    CURRENT

CONTROL    EIECTRODE    VOLTAGE

POWER   Output
GAIN

DUTY

-2-

6
2600      Volts

55MA
i,0        MA

0          VOLTS

10         WATTS
28DB

i.0

6
2550      volts

53MA
i,0        MA

0          VOLTS

300         MW
33DB

i.0

NOTE    i:        ALL    VOLTAGES    SHOWN    ARE    WI"    RESPECT    TO   CATHODE.        ANODE    AND    Col-

LECTOR    ARE     CONNECTED     INTERNALLY    TO    THE    SHELL,     AND    THE     OuTER    COAX

CONDUCTOR    OF    THE    R-F    CONNECTIONS     IS    ALSO    AT    SHELL    POTENTIAL.        THE

r]ELlx     ls    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

C  I RCu  I TRY.

NOTE    2:        THE     HELIX    CuRRENT    SHOULD    BE    MINIMIZED    AND    MuST    BE     LESS    THAN    THE

MAXIMUM    RATING.          lT     IS    DESIBABLE    T0    MONITOR    THIS    CuRRENT    DURING

OPE:RATION    AND    TO    PROVIDE     OVERLOAD    PROTECTION.

NOTE    3:        THE    BEAM    VOLTAGE    SHOULD    BE    APPLIED    TO    THE    TUBE    ONLY    AFTER    THE

MAGNETIC    FIELD      IS    TURNE:D    ON    AND    WATEf}     OR     AIR      IS    FLOWING    THROUGH

THE    COLLE:CTOR    COOLING    JACI{ET.

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

ADDITloNAL     INFopMATioN    F.oR    SPECIF.lc    APPLICATloNS    CAN    esg     oBTA!NED    FROM    THE:

ELECTRON    TUBE    APPLICATIONS    SECT00N

ITT    COMPONENTS    DIVISION

Post   OFF-lcE   Box   7065
ROANOKE,     VmGiNIA
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opERATiNG    INSTRucTloNs   For   THE   x-282   TRAVELING  WAVE   TUBE

9-61
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EiE

a

THE   X-282    9S    A   10   WATT   CW   TRAVELING   WAVE   TUBE    OPERATING    OVER    THE    BAND   OF

4   TO  8   "c.       iT   REQuiREs   A   MAGNETic   F.IELO   OF   reco  GAuss   FOR   pROpER   FOcus-
ING.       BAsic    PowEn    REQulREMENTs    ARE   70   MA    AT   2800   V    AND   A   50   Volt   BIAS
Supply,    AS   WELL    AS   6.3   V    AT   2.2   AMPS    FOR   THE   HEATER.

WHEN    PLACING    THE    X-282     IN    OPERATloN    FOR    THE    FIRST    TIME,     THE    FOLLOWING

PROCEDURE    SHOULD    BE    FOLLOWED:

1.       MAKE    A    visuAL    iNspECTloN    or    THE    TUBE    To   ciiECK    FOR    LoosE    coNNECTloNs

OR    OTHER    MECHANICAL    DEFECTS.

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

AND    SOLENOID.        OBSERVE    COLOR-COOING    0F    THE    TUBE     LEADS    AND    POLARITY

MARKING    ON    THE     SOLENOID.

3.        Apply    COOLING    TO    THE    SOLENOID    AND    TO    COLLECTOR®

h.        Apply    THE    F.OLLOwiNG    VOLTAGES     IN    THE    FOLLOWING    ORDER:

ly.I      HEATER   VOLTAGE    (6.3    VOLTS).

h.2       SOLEN0lD   VOLTAGE    (ADJUST    SOLENOID   CURRENT    TO   YIELD   1200   GAuSS).

4.3     :::::°:u::::::°::T¥0:::::)(APPLY   BIAS   VOLTAGE   SPECIFIED   ON   DATA

b.tr       CATHODE    VOLTAGE    (ADuusT    slowly    TO    THE    VALUE     iNDicATED    ON    THE

DATA    SHEET;     USUALLY    ABOUT    MINUS   2700   VOLTS   Wl"    RESPECT    TO    THE

SHELL.        AT    ALL    TIMES    MONITOR    HELIX    CuRRENT    AND    OBSERVE    TllE    2.0

MA    MAXIMUM     LIMIT.)

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

6.        THE    CATHODE    VOLTAGE    MAT    BE    oPTiMizED    roR    oPTiMUM    powER    ouTpuT    AT    THE

DEsiRED    rREQUENclEs.
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x-282
TRAVEL I NG

WAVE   TUBE -2-

THE    FOLLOWING    PRECAUTIONS    SHOULD    BE    TAKEN   WllEN    OP[R^TING    THE    TRAVELING

WAVE    TUBE:

i.        NEVER    OPERATE    THE    X-282   WITHOUT    PROPER    MAGNETIC    FIELD.        BE    SURE

SUF.FICIENT    COOLING     IS    SUPPLIED    TO    TUBE    AND    SOLENOID.

2.        NEVER    OPERATE    THE    X-282   WITll    HELIX    CURRENT     IN    EXCESS    OF    2.0   MA.

UNDER    MOST    CONDITIONS    HELIX    CuRRE:NT    WILL    BE    i.0   MA    OR    LESS.         IT     IS

IMPORTANT    THAT    HELIX    OVERLOAD    PROTECTION    BE     PROVIDED.

3.        BE    SuRE    COAXIAL    CABLES    T0    BE    CONNECTED    T0    THE    TUBE     INPUT    AND    OUTPUT
CONNECTORS    ARE    ASSEMBLED    CORRECTLy.         lF     THE     INNER    CONDUCTOR    OF.    THE

CABLE    CONNECTOR     IS    TOO    LONG,     PRESSURE    WILL    BE    APPLIED    TO    A    CERAMIC

BEAD,     WHICH    MAY    CAUSE     DAMAGE    TO    THE     TUBE.          lF     IT     IS    TOO    SHOOT,     A

POOR    CONNECTION    WILL    RE:SULT    CAUSING    POOR    R.F..     PERF.ORMANCE.

THE    ATTACHED    SCHEMATIC     IS    A    SuGGESTED   METlioD    OF    CONNECTING    THE    X-282    AND

SHOWS    THE    LOCATION    OF    PROTECTION    CIRCulTS    AND    METER    POLARITY.
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T   E   N   TAT    I    V   E

trascR I pT I oN :

THE   X-35419    A    SuPER-HIGH-F.REQUENCYj    MEDIUM-POWER    TF`^VELINo   WAVE    AMPLI-

FIER    TUBE    EMPLOYING    A    HELIC^L    WAVE    PROPAGATING    STRUCTURE.        THE    TUBE     IS

oEsiGNED   FOR    use    As    A    coNTINuous   WAVE    AMPLIFIER     iN    THE    FREquENcv   RANGE

OF   8   TO   ]2   KILOMEG^CYCLES    PER    SECOND.        lT     IS    OF    ALL-METAL   Sl+ILL    CON-
STRUCTION,    AND    TYPE   TNC    FEMALE    COAXIAL    LINE    R-F    CONNECTORS    ARE    PROVIDED

AS    AN     INTEGRAL    PART    OF    THE    STRUCTURE.        THE    TUBE     IS    SELF-ALIGNINQ     IN    TllE
PERMANENT    MAGNET   WHICH    PROVIDES    THE    MAGNETIC    FIELD    REQUIRED    TO    DEFINE

TllE    PATH    OF    THE    ELECTRON    BEAM.

ELECTR ICAL   DATA:

HEAtERt    FOR    OXIDE-COATED,    UNIPOTENTI^L   CATHODE

VOLTAGE

CuRRENT
FREQUENCY

a:::  {£¥A::T:;Gg%!R(g::;  iloTE  I)
PoWER   Output   (NOTE   1)

MECHAN ICAL   DATA:

MouNT
MOUNTING    POSITION

B^sE

OVERALL   TUBE    LENGTll

R-F   CIRCUIT   CONNECTORS

TYPE    OF    COOLING

6.3      Volts
2.0        AMPERES

8   To   12         KMC
33DB
25DB

5          WATTS

Spec I ^L
ANY

MOulDEI)   RUBBER

FIEXIBLE   LEADS
re        INciiEs

TNC   FEMALE
AIR    OR   WATER    COOLED

COLLECTOR

|Orio



X-354
TRAVELING

WAVE   TIBE

MAX IMUM   RATINGS:

-2-

HELIX    VOLTAGE    Wl"    RESPECT    TO   GROUND    (EXTERNALLy)

ANODE    VOLTAGE    WITH    RESPECT    TO   GROUN.D

COLIECTOF`    VOLTAGE    WITH    RESPECT    TO   GROUND

CATHODE    VOLTAGE    WITH    RESPECT    TO   GROUND

CATHODE    CuRRENT

COLIECTOFt    CuRRENT

HELIX    CuRRENT

FOCUS    EIECTRODE    VOLTAGE    WITH    RESPECT    TO   CATHODE

BEAM   Duty   CycLE

0      Volts
0         VOLTS
0         VOLTS

-4cOO       Volts
60MA
60MA

5MA
-1cO      Volts

lco        PERCENT

NOTE    1:       MINIMUM    PERFORMANCE    OVE:R    TllE    F.REOuENcy    BAND    OF   8    T012    KMC   Wl"

OPERATING    CONDITIONS    OPTIMIZED    NEAR    THE    CENTE:R    OF    TllE    BAND.

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM

THE:

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT   COMPONENTS    DIVIsloN
Post   OFFICE   Box   7065
ROANOKE,     VIRGINIA

10-60
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T   ENT   AT    I    V   I

DESCR I PT I ON :

A

Eil

THE    X-35LC     IS    A    SuPER-HIGH-FRI:QUENC+,     MEDIUM-POWER    TRAVELING   WAVE    AMPLIFIER

TUBE    EMPLoylNG    A    HELICAL-WAVE-PROPAGATING    STRUCTURE.        THE    TUBE     IS    DESIGNED

FOR    USE    As   A    coNTiNuouS-WAVE    AMPLiF.iER     IN    TiJE    rREQUENcy    RANGE    oF   8   To   ]2

KILOMEGACYCLES    PER    SECOND.

THE   x-35te    is   Or   ALL-METAL   SHELL   cONSTRucTioN,    AND   TypE   TNc   GRFF-ife4
cOAxiAL-LINE    R-r    cONNECTORs    ARE    pROviDED   As    AN     INTEGRAL    PART    OF    THE

STRUCTURE.

THE    TUBE     IS    SELF-ALIGNING     IN    THE    PERMANENT    MAGNET    WllICH    PROVIDES    TllE    MAG-

NETIC    FIELD    REQUIRED    TO    DEFINE    THE    PATH    OF    THE    ELECTRON    BEAM.

ELECTR ICAL   DATA:

HEATER,     FOR    OXIDE-COATED,    UNIPOTENTIAL    CATHODE

VOLTAGE

CURRENT

FREQUENCY

GAIN    -SMALL    SIGNAL    (NOTE    i)

GAIN    -AT    RATED    POWER    Out    (NOTE    1)

POWER   OuTPuT    (NOTE    1)

MECHAN  ICAL   DATA:

MOuNT

MOUNTING    POSITION

BASE

OVER-ALL   TUBE    LENGTH

R-F    CIRCUIT    CONNECTORS

TYPE    OF   CoollNG

6.3
1.5

8  To  12
36
33

2

VolTS
AMPEFiES

KMC

DB

DB

WATTS

SpEC  I AL

ANY

MOULDED   RUBBER

FLEXIBLE    LEADS

re         iNCHEs
TNC    FEMALE

AIR    OFt    WATER

COOLED    COLLECTOR

7-61



X-35hc
TRAVELING

WAVE   TUBE

MAX IMUM   RAT INGS:

-2-

HELIX    VOLTAGE    WITH    RESPECT    TO   GROUND    (EXTERNALLY)

ANODE    VOLTAGE    Wl"   RESPECT    TO   GROUND

COLLECTOR    VOLTAGE    WITH    RESPECT    TO   GROUND

CATHODE    VOLTAGE    WITH    RESPECT    TO   GROUND

CATHODE    CURRENT

COLIECTOF`    CuRRENT

HELIX    CuRFiENT

GRID   VOLTAGE    WITH   RESPECT    TO   CATHODE

BEAM    DUTY    CYCLE

0         VOLTS
0      Volts
0      Volts

-32cO       Volts
38MA
38MA

3,5         MA
-lco       V OLTS

loo        PER   CENT

NOTE    1:

MINIMUM    PERFORMANCE    OVER    THE    FREQUENCY    BAND    0F   8    TO    12    KMC    WITH    OPERAT-

ING    CONDITIONS    OPTIMIZED    NEAR    THE    CENTER    OF    TliE    BAND.

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE:

ELF:CTRON    TUBE    APPLICATIONS    SECTION

ITT    CoMPONENTS    DIVISION

Post   OFFICE   Box   4]2
CLIFTON,    NEW    JERSEy

7-61
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TE   N   TAT    I   V   I

1nd2

a

r\

®

DESCR I PT I ON : .

THE   X-368    IS    A    SUPER-HIGH-FREQUENCYj     INTERMEDIATE-POWERt    TBAVELING   WAVE

AMPLIFIER    T.UBE,     EMPLOYING    A    llELICAL   WAVE    PROPAGATINO    STRUCTURE.       TllE

TUBE     IS    DESIGNED    FOR    USE    AS    A   CONTINUOUS   WAVE    AMPLIFIER     IN    TllE    FRE-

QUENCY    RANGE    OF   8    TO   ]2    KILOMEGACYCLES    PER    SECOND.        lT     IS    OF    ALL-METAL
SHELL    CONSTRUCTION,    AND   TYPE    TNC   FEMALE    COAXIAL    IINE    R-F    CONNECTORS

ARE    PROVIDED    AS    AN     INTEGRAL    PART    OF    TllE    STRuCTURE®       THE    TUBE     IS    SELF-

ALiGNiNG     iN    THE    pERM^NENT    MAGNET   wHlcH    pRoviDEs    THE    MAGNET.IC    FIELD

REQUIRED   TO    DEFINE    TliE    PATH    OF    THE    ELECTRON    BEAM.

ELECTR ICAL   DATA:

HEATER,    FOR   OXIDE-COATED,    UNIPOTENTIAL   CATHODE

VOLTAGE

CuRRENT

FREQUENCY

8: :#  {£¥A::T::G;::i(RN8::
POWER   Output   (NOTE   1)
CAPACITANCE    (CONTROL   ELECTRODE    TO    ALL   ELEMENTS)

MECHAN ICAL   DATA:

MouNT
MOUNTING    POSITION

BASE

S'zE
R-F   CIRCulT   CONNECTORS

TYPE    OF    COOLING

6.3      Volts
0.85        AMPERE

8   To   12         KMC
35DB
30DB
50MW
20        UuFD

Spec 'AL
ANY

MOulDED   RUBBER
FLEXIBLE    LEADS

ni/4x2i/4x2i/h      iNCHEs
TNC   FEMALE

CONDUCT I ON



X-368
TRAVELING

WAVE   TUBE

MAX IMUM   RAT INGS:

HELIX    VOLTAGE    WITH

ANODE    VOLTAGE    WITH

COLLECTOR   VOLTAGE

-2-

RESPECT    TO   GROUND    (EXTERNALLY)

RESPECT    TO   GROUND

WITH    RESPECT    TO   GROUND

CATHODE    VOLTAGE    W]TH    RESPECT    TO   GROUND

CATHODE    CuRRENT

COLLECTOR    CuRRENT

HELIX    CuRRENT

FOCUS    ELECTRODE    VOLTAGE    WITH    RESPECT    TO   CATHODE

BEAM   DUTY   Cycle

0      Volts
0         VOLTS
0         VOLTS

-1600      Volts
8MA
8MA
2MA

-Ice       VOLTS
loo        PERCENT

NOTE    I:        MINIMUM    PERFORMANCE    OVER    TllE    FREQUENCY    BAND    OF   8    TO   12    KMC

WITli    OPERATING    CONDITIONS    OPTIluuzED    NEAR    THE    CENTER    OF    THE

BAND,

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBT^lNED   FROM

THE:

ELECTRON   TUBE    APPLICATIONS   SECTION

ITT   COMPONENTS.   DIVIsloN
post   OFFicE   BOx  bra
CLIFTONt    NEW    JERSEY

1-62
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TYPICAL   PERFORMANCE   0F   THE   X- 68   TRAVELING   WAVE   TUBE

cOloo500-
MINI Mum    PE RFORMA NCE

7                     8                   9                 ro                 ii
FREQUENCY    (KILOMEGACYCLES)

SATURATED   OUTPUT   POWER   VS.    FREQUENCY

-

Jh

MINI MUM    PE RPORMA Nee

7                      8                         9                     10                     11
F.REOuENCY    (KILOMEGACYCLES)

SMALL   SIGNAL   GAIN   VS..   FREQUENCY

MIN 'MUM    PE RFOFiMA NCE

7                       8                        9                     10                        11
F.REQUENCY    (KIIOMEGACYCIES)

GAIN   AT   50   MILLIWATTS   OUTPUT   POWER   VS.    FREQUENCY



-4-

TypicAL   PERFORMANCE   or   THE   x-368   TRAVELING  WAVE   TUBE

.Ooi    .002    cO4rfe.003Oi        .02      .Otr.05asoi     0.2        0.h  06 OBi.0
INPUT    POWER    (MIILIWATTS)

OUTPUT    POWER   VS.     INPUT    POWER

1.24    i.25    i.26    1.27    i.28    1.29    i.30    i.31    i.32    i.33
HELIX    VOLTAGE     (KILOVOLTS)

PHASE   SHIFT   VS.    HELIX   VOLTAGE

I-62
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T   E   N   TAT    I    VE

DESCF{ I PT I ON :
®

A

rl

THE   X-37o    is   A   supER-HIGH-FREQUENcy   TR^vELiNG   WAVE    AMPLIFIER   TUBE,

EMPLOYING    A    11ELIC^L   WAVE    PROP^G^TINC    STRUCTURE.        THE    TUBE     IS    DESIGNED

FOR   USE    As   ^N   R-F   ^MPLiFi€R    iN   THE   FREOuENcy   RANGE    Or   I+ooo   TO  8ooo   MEG^-
CVCLES    PER    SECOND.         lT     IS    OF    ALL-METAL   SHELL    CONSTRUCTION,    AND   TYPE    TNC

CO^XIAL    LINE    R-F    CONNECTORS    ARE    PROVIDED    ^S    AN     INTECR^L    PART    OF    TllE

sTRucTURE.       THE    TUBE     is   sELr-ALlaNING    .N   A    PERMANENT   MAGNET   wHicH    pRoviDEs
Tl+E    MAGNETIC    FIELD    REQUIRED   TO    DEFINE    THE    PATH    OF    THE    ELECTRON    BEAM.

ELECTR IC^L   DATA:

HEATER,    FOR    OXIDE-COATEDj    UNIPOTENTIAL    CATHODE

VOLTAGE

CuRRENT

FREQUENCY

POWER   OUTPUT    (NOTE   I)

GAIN,     OPERATED    AS

POwER   AMPLIFIER    (NOTE   I)

LOW-LEVEL   AMPLIFIER    (NOTE    1)

MECHAN ICAL   DATA:

MOUNT

MOUNTING    POSITION

B^sE

SlzE
NET   WEIGHT

R-F.   CIRCUIT   CONNECTORS

TYPE   0F   COOLING

6.3      Volts
2.0        AMPERES

4000J30cO       Mc
10        WATTS

12  1/tr  x  2  i/h  x  2  1/}

Spec I AL
ANY

MOuLDED   RUBBER
WITH    F.LYING    LEADS

INCHES

POUNDS

Type   TNC
AIR   COOLED

NOTE    I:       M.NiMUM   PERroRM^NCE    OVER    TiiE    FREQUENcv   B^No   oF   4cOO   TO   8cOO   MC.

6J52



X-370
TRAVEL ING

WAVE   TIBE

MAX IMUM   RAT INGS:

-2-

CATHODE    VOLTAGE    WITH    RESPECT    TO   GROUND

CATHODE    CuRRENT

FOCUS    ELEctRODE    VOLTAGE    RANGE

WITW    RESPECT    TO   CATHODE

ANODE    VOLTAGE

SI]ELL   CuRRENT

HELIX    VOLTAGE    WITI+    flESPECT    TO   SHELL

HELIX    CuRRENT

COLLECTOR    VOLT.AGE

CollECTOR   CuRREMT

COLLECToft    DISSIPATION

R-F-POWEft     lNPuT

LOAD   VSWR

TYPICAL   OPERATION:

-3,OcO       Volts
70M^

-15TO0       Volts
ANODE    CONNECTED    INTERN^llY    TO   StlELl

70MA
±5cO      Volts

3MA
ANODE    CONNECTED    INT.ERN^LLY    TO   SHELL

SAME    ^S   SHELL
ZOO        WATTS

1`       WATT    AVERAGE

3'0:i

AS    A    POWER    AMPLIFIER

FREQUENCY

CATHODE    VOLTAOE

CATHODE    CuRRENT

F.OUCS    ELECTRODE   VOLTAGE   Wl"   RESPECT    TO   CATlloDE

SHELL    CURRENT

HELIX    CuRflENT

POWER    OUTPUT

POWER   GA  IN

DUTY

As    A   Low-LEVEL   AMPLIFiEn

FftEOuENCY

CATHODE    VOLTAGE

CATHODE    CuRRENT

FOCUS    ELECTRODE    VOLTAGE    Wl"   RESPECT    TO   CATHODE

SHELL    CURRENT

HELIX    CURRENT

POWEFt    OUTPUT

POWER    GAIN

DUTY

6'OcO        MC
2,800      Volts

65MA
-5      Volts

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT   CotlpoNENTS   DIVISION
Post   OFFICE   Box   hl2
CIIFTON,    NEW   JERSEt

6-62
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X-370   -   POwER    IN   VS   POWER   out
TYPICAL    PERFCRMANCE

GAIN  .  40  DB`

GAIN    =   30   DB

-1o           i)         -6         -4         -2          o          2          4          6          8           10        12
INPUT    POWEf}     (DBM)
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Tvp icAL   pERroRMANCE
X-370   TRAVELING   WAVE   TUBE

6-62

M'N'I MUM    PEIRFOw`:NCE?I

5678
rREauENcy    iN   KMc

111=

MIN:UUM  P:RFO":NCEJ

4 5 67 .8
FREauENcy     IN   KMc

M'N'M uM   PER FORM^Nc;I- ,

45 6 7 8
FREQUENcy     IN    KMC
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TE NTATIVE

GENERAL CHARACTERISTICS:

The  X-388  is  a  single  tube  designed  to  convert  UHF  signals  ln  the  band
from  tr96-897  megacycles  to  a  50  megacycle  intermediate  frequency  output
Signal.

The  tube  consists  of  a  backward-wave  amplifier  and  a  backward  wave
oscillator  ln  the  Same  vacuum  envelope.     The  r-f  input  signal  ls  fed
to  the  amplifier  section where  its  level  is  increased.     It  is  then  nixed
with  the  oscillator  signal  1n  the  common  electron  beam  that  interacts
with  both  r-f  structures,   to  yield  an  i-f  output  Signal  which  can  be
adjusted  over  a  fairly  large  frequency  range.     This  tube  uses  a  50
megacycle  i-I.

The  X-388  1s  a  glass  tube,   mounted  in  an  aluminum  capsule.     Solenold
focusing  ls  required.     A  type  "TNC"  r-f  input  connector  and  a  "ISM"  i-f
output  connector  are  included  as  an  integral  part  of  the  capsule.     A
type  "TNI"  1-o  output  connector  can  be  supplied  if  required.

ELECTRICAL   DATA:

Operating  Frequency
Bandwidth
Noise  Figure
I-F  Output
Conversion  Cain
Image  Rejection

h96-897  megacycles
10-25  megacycles
20db
50  megacycles
Unity
hodb

Note:    The  image  rejection  is  dependent  upon  the  intermediate  frequency
selected.     this  tube  utill2es  a  50  megacycle  i-f.     An  increase  ln
the  i-f  would  result  in  a  higher  level  of  image  rejection.

*  This  number  identifies  a  particular  experimental  tube  design,   such  number
and  identification  data  being  subject  to  change  without  notice.     This  tube
is  for  experimental  purposes  only,   carries  no  obligation  for  future
manufacture,   and  should  not  be  used  for  design  purposes  without  prior
arrangement.
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x-388
BACKWARD   WAVE
CONVERTER   TUBE

RECHANICAL   DATA :

Mounting  Position
Capsule  Length
Capsule  Outside  Dlaneter
R-F  Input  Connector
I-F  Output  Connector
L-0  0`itput  Connector  (if  required)
D-C  Connections

MAxlMtm  RAHNcs :

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage

E:::i:: E:Ii: :::  : :::::::)
Capsule  Voltage
Oscillator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   tr  Current
Anode  No.   5  Current
Amplifier  Helix  No.
Amplifier  Helix  No.
Capsule  Current

1  Current)
2  Current)

)
08cillator  Helix  Current
Collector  Current
Solenoid  Magnetic  Field

3-62

-2-

Horizontal  (preferred)
54  inches

#£4„i#e:oaxia|,  femle
Type  "ISM"  Coaxlal,   male
Type  "TNC"  Coexial,   £emle
Color  coded  f lying  leads

7. 5  Volts  maxlmm
4. 5  Amperes  maxi"m
-loo  to   -1200  Volts  maxltmim

rna  marirmm
to  -10  Volts  (naxl"m  )

to  80  Volts  maxlmlm
to  loo  Volts  maxl"m

ot:o398ov;:::a-i::T:mml,

Zero  Volts   (Ground)

-loo  to  +50  Volts  maximm
250  Volts  maxi"m
. 3  rna  maxi"m
. 3  rna  inaxirmm
.3  na  maximm
•3  rna  maxlnum
•3  rna  maximum
.3  rna  maximum

. 5  rna  maximum

. 3  rm  maxinrm
8  fna  maximum
500  Gauss  maximum

With  respect
to  cathode
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TYPICAL  0PERATI0NI

R-F  Frequency
L-O  Frequency
I-F  Frequency
Conver81on  Gain
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode   No.
Anode   No.
Anode   No.
Anode   No.
Anode   No.
Axpllfier
drpll£ier

1  Voltage
2  Voltage
3  Voltage
4  voltage
5  Voltage
Helix  No.
Hellx  No.

Capsule  Voltage

1  Voltage}
2  Voltage)

)
Oscillator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Amplifier  Hellx  No.
Aapll£ier  Helix  No.
Capsule  Current

! 8::::::)
)

Oscillator  Helix  Current
Collector  Current
Solenold  lfagnetic  Field

750  negacycles
TOO  negacycles
50  megacycles
0db
7.0  Volts  dc
3.9  Axperes-hl0  Volts  with  respect  to  ground
3.0  rna
0  Volts
42  Volts
49  Volts with  respect  to  cathode

0  Volts   (Ground)

•02  rna
2.6  Ira
450  Gauss

with  respect  to  ground

X-388
BACENAro  WAVE
CONVER"R
TUBE

Additional  information  for  specific  application  can  be  obtained  from  the

Electron  Tube  Application  Section
lm  Components  Division
p.0.   Box  lyl2
Clifton,   New  Jersey
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TENTATIVE

GENERAL

®

A

lil

The  X-389  1s  a  backward  wave  ampl.1fler  tube  with  a  helical  wave
propagation  Structure  employing  continuous  beam  operation.     The  tube
ls  designed  for  use  a8  a  narrow  band  medium  nol8e  r-f  anplifler  with
a  pass  band  that  can  be  electronically  tuned  over  the  frequency  range
of  tr96  to  897  megacycles.

The  X-389  1s  a  glass  envelope  tube  mounted  in  an  alumlnun  capsule  and
requires  a  Bolenoid  to  focus  the  electron  bean.     Type  "TNC"  femle  r-f
connectors  are`  included  as  an  integral  part  of  the  capsule.

ELECTRICAL   DATA:

::::u:::: ?;n8: )
Small  Signal  Gain
Nol§e  Figure

MECHANICAL DATA :

ifeuntlng  Posltlon
Capsule  Length
Capsule  Dlaneter
Net  Weight
R-F  Connector8
D-C  Connections
Cooling

-  897  megacycles
megacycles
ndninrm
mxlmum

Horizontal  (preferred)
L5  inches

8-:!:n::Che8
trype   "TNC"   Fefnale
Color  Coded  Flying  Leads
Not  Required

*  this  number  identlfieg  a  particular  experimental  tube  design,   such  nu_mber
and  identlficatlon  data  being  subject  to  change  without  notice.     This  tube
i8  for  experimental  purposes  only,   carries  no  obligation  for  future
manufacture  and  Should  not  be  used  for  design  purposes  without  prior  arrange-
ment.
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x-389
BACKWARD   WAVE
Aml.IFIER  TUBE

url" RATINGS :

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.
Anode  No.
Anode  No.
Anode   No.
Anode   No.
Helix  No.
Helix  No.

Voltage
Voltage
Voltage
Vo

Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Andde  No.   2  Current
Anode  No.   3  Current
Anode  No.   Iy  Current
Anode  No.   5  Current
Helix  No.   1  Current)
Helix  No.   2  Current)
Capsule  current         )
Collector  Current
Solenoid  Magnetic  Field

TYPICAL  OPERATION :

Frequency
Pass   Band

Center  of  Pass  Band)
3db)

Small  Signal  Gain
Noise  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode   No.
Anode   No.
Anode  No.
Anode   No.
Anode   No.
Helix  No.
Helix  NO.

Voltage
Voltage
Voltage
Vol

Capsule  Voltage

3-62

-2.

7. 5  Volts  maxltrm
4. 5  Axpere8  tnaxl"m
-loo  to  -1200  Volts  maxl"m
5.0  rna  traximm
-10  to  +10  Volts  maxlmun)
+5  to  80  Volts  maxlmim
+5  to  100  Volts  mximum
+20   to  ZOO  Volts  maximum
+70  to  LOO  Volts  tnaxlmrm

Zero  Volts   (Ground)

50  Volts  maxlmn
2  rna  maxidun
2  in maxl"m
2  rna  tnaxlqrm
2  tra  naximrm
2  rna  maxi"n
2  rna  draxi"m

•3  in "xlnmqi

5  Ira  qraxiqrm
500  Gauss  maxl"m

750  megacycles
3  megacycles

23db
13db
7'0  Vdc
3.9  Adc
-410  V
1.2  rna

19  Vdc
9Vdc
65  Vdc

with  respect
to  cathode

c  with  respect  to  ground

with  respect  to  cathode

180  vdc)

Zero  Volts   (Ground)
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Collector  Voltage
Focus  Current
Anode  No.   i  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current

rl         :::::::: :8::::::)
Capsule  Current
Collector  Current
ifegnetlc  Field

0

00  Volts  with  respect  to  ground
bra

3 rna
2ma

•01  rna

1.1"
h50  gauss

Addltlonal  Information  For  Specific  Applications  Can  Be  Obtained  from
the:

Electron  Tube  Applications  Section
IIT  Components  Division
P.0.   Box  412
C11£ton,   New  Jersey

X.389
BACKWARD   WAVE
ArmLIFIER
quBE
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TENTATIVE

£_ENERAL_ _CHARACTERIST_I_qs

The  X-390  1s  a  single  Cube  designed  to  convert  UHF'  sigrials  in  the  band  from
853-15L3  negacycle8  to  a  50  megacycle  intermediate  frequency  output  Signal.

The  tube  consists  of  a  backward-wave  ampll£ier  and  a  backward  wave  ogclllator
in  the  sa[ne  vacuum  envelope.     The  I-£  input  signal  18  fed  to  the  aplifier
8ectton  where  its  level  1s  increased.     It  ls  then  mixed  with  the  o8clllator
signal  1n  the  comron  electron  bean  Chat  interacts  with  both  r-I  Structures,
to  yield  an  1-I  output  81gnal  which  can  be  adjusted  over  a  fairly  large
frequency  range.     Thl8  tube  uses  a  50  megacycle  1-£.

The  X-390  1s  a  glass  tube,   mounted  ln  an  alunlnum  capsule.     Solenold  focuslngg
is  required.    A  type  TNC  r-£  input  connector  a  "ISM"  1-i  output  connector  are
included  as  an  integral  part  of  the  capsule.    A  type  "TNC"  1-o  output  connec-
tor  can  be  supplied  1£  required.

ELECTRICAL   DATA

Operating  Frequency
Bandwldth  o£  Input  Section
Noise  Figure
I.F  Output
Conver§1on  Gain
Image  Rejection

853-1543  megacycles
10-25  megacycle8
20db
50  megacycle8
Unity
35db

Note:     The  image  rejection  ls  dep`endent  upon  the  intermediate  frequency
selected.     This  tube  utilizes  a  50  megacycle  i-I,   an  increase  ln
the  i-f would  result  ln  a  higher  level  of  image  rejection.

*Thl8  number  ldentlfies  a  particular  experimental  tube  design,   Such  number
end  idenc1£1cation  data  being  subject  tochange  without  notice.     This  tube
ls  for  experimental  purposes  onl.y,   carries  no  obllgatlon  for  future  manu-
£acture,   and  should. not  be  used  for  design  purposes  without  prior  arrangement.
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X-390
BACKWARD-WAVE
corvERTER  TUBE

MECHANICAL   DATA

Mounting  Poslcien
Capsule  Length
Capsule  Out81de  Diameter
R-F  Input  Connector
I-F  Output  Connector
L-0  Output  Connector  (1f  required)
D.   C.   Connections

rmlrm  RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   h  Voltage
Anode  No.   5  Voltage
Aaplifier  Hellx  No.   i  Voltage
Ampli£1er  Helix  No.   2  Voltage
Capsule  Voltage
O8cillator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Ampllfler  Hel`1x  No.   1  Current)
Axpll£1er  Helix  No.   2  Current)
capsule  current                             )
Oscillator  Hellx  Current
Collector  Current
Solenold  Magnetic  Field

3-62

Horizontal  (preferred)

:Z#21:::::8
Type   "TNC"  coaxlal,   female
Type   "ISM"  coaxlal,   male
Type  "INC"  coaxlal,   female
Color  ceded  £1ylng  leads

-2-

7.5  Volts  maxl"m
4.5  Axperes  inaxl"un

-200  to   -1450  Volts  maximum
8 rna  maxi"m

0  to   -10  Volts  maxllnum)
+10  to  +75  Volts  maximum)

+10  to  +loo  Volts  naxlmun)
+30  to  +300  Volts  maxinun)
iso  to  +900  Volts  maxinum)

Zero  Volts  (Ground)

Volts  maxlmun
Volts  tnaxinun
rna  maxlmun
rna  maxinun
na  maximum
na maxi"n
rna  maxlmun
rna  maxlmun

.5  rna  maximum

.3  rna  maxlmun
8  rna  maximum

6oo  Causs  maxi"un

With  respect
to  cathode
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TYP ICAL  OPERATION

rl

a

A

R-F  Frequency
L-0  Frequency
I-F  Frequency
Conversion  Gain
lleater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Amplifier  Helix  No.   1  Voltage)
Ampli£1er  Helix  No.   2  Voltage)
Capsule  Voltage
Oscil.1ator  Hellx Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   h  Current
Anode  No.   5  Current
Ampllfler  Helix  No.   I  Current)
Ampll£ier  Helix  No.   2  Current)
Capsule  current                              )
Oscillator  Hellx  Current
Collector  Current
Solenold  Magnetic  Fie.1d

3-62

X-390
BACKWARD-WAVE
corvERTER  TUBE

1200    megacycle8
1150    megacycles

50    megacycles
0db

7.0    Volts
3.9    Axperes

-5b5    Volts  with  respect  to  ground
h.O     rna

0    Volts
39    Volts
51    Volts
70    Volts

230    Volts

With  respect  to  cathode

Volts   (Ground)

Volts

•08     rna

•02     rna
3.6     rna
500     Gauss

With  respect  to  ground

Addltlonal  information  for  8pecl£ic  application  can  be  obtained  from  the:

Electron  Tube  Application  Section
ITT  Coxporients  Division
P.   0.   Box  412
Clifton,   New  Jersey
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TENTATIVE

GENERAL  CHARACTERISTIC S

®The  X-391  18  an  L-band  backyard Wave  a"pll£1er  Cube  with  a  hellcal  Wave  prop&-g®tlon  Btruccure  expleylng  contlnu'ou8  beam  operation.     The  tube  ls  de8Lgned  for
use  a8  a  narrow  band  medl`m  nolBe  r-£  anplif ler  vlth  a  pass  band  that  can  be
electronically  tuned  over  the  frequency  range  of  853  to  1543  megacycle8.

The  X-391  18  a  gla98  envelope  tube  mounted  ln  an  alunlnun  capsule  and  requlre8
a  8olenold  to  focu8  the  electron  bean.     Type  "TNC"  female  r-£  connector8  are  ltL-
cluded  a8  an  integral  part  of  the  capsule. I

ELECTRICAL  DATA

Frequency  Range

r;         :::[B::gn£38:in
Nol8e  Figure

MECHANICAL  I)ATA

1

Mounting  Po81tlon
Capsule  Length
Capsule  I)ianeter
Net  Weight
R-F  Connector8
D-C  Connectlon€
Cooling

853   -   15ly3  mcs
2   -  8  mc8
20  db  mlnimun
15   db  maxlmun

Horizontal  (preferred)
40  inches

?.:!:n::che8
Type  ""C"  Fe"1e
Color  Coded  Flying  I.ead8
Not  Required

*Thl8  n`imber  ldentlfle8  a  particular  experimental  tube  de81gn,  such  number  and
ldentlflcatlon  data  being  Subject  to  change  vlthout  notice.    Thle  tube  18  for
experlnental  purpo8eB  only,  cerrles` no  obllgatlon  for  future  tnanufacture  and
Should  not  be  used  for  de81gn  purposes  without  prior  arrangement.
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X-391
BACKWARD  WAVE

AMPLIFIER  TUBE

MAXIMUM   RATINGS

Heater  Voltage
HeaLter  Current
Cathode  Voltage
Cathode  Current
Focus
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Hellx  No.   1  Voltage
Helix  No.   2  Voltage
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No..   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Hellx  No.   I  Current)
Hellx  No.  2  Current)
Capsule  current         )
Collector  Current
Solenold  Magnetic  Field

TYPICAL  OPERATION

Frequency
Pass  Band

Center  of  Pass  Band)

Small  Signal  Gain
Noise  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   i  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Helix  No.   1  Voltage
Helix  No.   2  Voltage
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current

3-62

7.5  Volts  dc  maxinurn
4.5  Ampere8  maxl"um
-175   to  -1300  Volts  maxlmun
4  rna  maxlmun
-10  to  +10  Volts  maximum)

Volts  maxlmun  )
Volts  maxlmim)  vlth  re8pecc

+300  Volts  maximum
+BOO  Volts  maximum

Zero  Volts   (Ground)

250  Volts  maxlmun
.2  rna  maxlmun
.2  rna  maxlmun
.2  rna  maxlmun
.2  rna  maxlmun
.2  rna  maxlmun
.2  "  maxl"un

•3  "  maxltnun

4  na  maxlmun
600  Gaus8  maxlmun

1200  megacycles
negacycle8

to  cathode

dc  with  respect  to  ground

wit:h  respect  to  cathode

Zero  Volts  (Ground)

200  Volts  with  respect  to  ground0"
.02  rna
•03  rna
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Anode  No.   3
Anode  No.   4  Current
Anode  No.   5  Current
Hellx  No.   I  Current
Hellx  No.  2  Current
capsule  current
Collector  Current
Magnetic  Field

®

1

a

.02  rm

.01  rna

.01  rna

.01  na

1.9  na
500  gau8s

X-391
BACRTARD  WAVE
AMPLIFIER  "E

Addltl®nal  1nformatlon  for  8peclf lc  applLcatlon8  can  be  obtained  from  the

Electron  Tube  AppllcatlonB  Section
ITT  Components  DlvlBlon
p.0.   Box  bl2
Cllfton,  New  Jersey
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TENTATIVE

e9ERERAL_  CRARACTERIST_I_C_S
The  X-392  1s  a  Single  tube  de81gned  to  convert  UHF  81gnal8  1n  the  band  from
1470-2670  megacycles  to  a  130  negacycle  intermediate  frequency  output  Blgnal.

The  tube  con81sts  of  a  backward-wave  anplif ler  end  a  backward  wave  oscillator
ln  the  Bane  vacuum  envelope.     The  r-f  input  Signal  18  fed  to  the  anpll£1er
8ectlon  where  its  level  i8  1ncreaaed.     1€  18  then  mixed  with  the  oscillator  81g-
nal  1n  the  common  electron  beam  that  interacts  with  both  r-I  structures,  to
yield  an  i-f  output  8fgnal  which  can  be  adjusted  over  a  faiirly  large  frequency
range.     Thlg  tube  uses  a  130  megacycle  i-£.

The  X-392   ls  a  gla98  tube,  mounted  ln  an  aluminum  capsule.     Solenold  focu81ng  18
required.     A  type  "TNC"  r-£  input  connector  and  a  "TSM"  1-£  output  connector  are

A          :::1::e:u::1::d±¥:e§:::1::::  Of  the  capsule.    A type  """-o  output  connector

ELECTRICAL  DATA

Operating  Frequency
Bandwidth  of  Input  Section
Nol8e  Figure
I-I  Output
Conversion  Gain
Image  Rejection

1470-2670  megacyc lee
10-30  megacycle8
20db
130  megacycle8
Unity
35db

a          NorE:   ::e:=3: I:i::t:::eL:t::I:::e:€L:3°:e:::y:¥:e=;?1::e±:::::::C¥n
the  1-I  would  result  in  a  higher  level  of  image  rejection.

MECHANICAL  DATA

Mounting  Posltlon
Capsule  Length
Capsule  Out91de  Diameter
R-F  Input  Connector
I-F  Output  Connector
L-0  Output  Conuector  (1f  required)
D.C.   Connections

Horizontal  (preferred)
39  inches
2  inches
Type  "TNC"  coaxial,   female
Type   "TSM"  coaxial,  male
Type   "TNC"  coaxlal,   female
Color  Coded  Flying  leads

*Thi8  number  ldentifles  a  parclcular  experimental  tube  design,   Such  number  and
ldentlflcatlon  data  being  Subject  to  change  without  notice.     Thl8  tube  18  for
experinencal  purpo8e8  only,  carrleB  no  obllgatlon  for  future  manufacture,  and
chould  not  be  used  for  de81gn  purpo8e8  without  prior  arrangement.
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X-392
BActwARD-WAVE
CORERTER  TUBE

MAXIMUM   RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage.
Anode  No.   5  Voltage
Ampllfler  Hellx  No.   1  Voltage)
Ampllfler  Hellx  No.  2  Voltage)
Capsule  Voltage
O8clllator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Ampllfler  Hellx  No.
Ampllfler  Hellx  No.
Capsule  Current

:8::::::)
08clllator  tlellx  Current
Collector  Current
Solenold Magnetic  Field

TYPICAL  OPERATION

R-F  Frequency
I-O  Frequency
I-F  Frequency
Conversion  Galh
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.  .1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Ampllfler  Hellx  No.   I  Voltage)
Ampllf ler  Hellx  No.  2  Voltage}
Capsule  Voltage
O8clllator  Hellx  Voltage
Collector  Voltage

3-62
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6.5  Volts  dc  maxlmun
4  ADpere8  aexinun

-200  to-  -1400  Volts  maximum
8  rna  mexluun

0  to  -10  Volts  maximum
+10  to +70  Volts  naxlmim

+10  to +150  Volts  maxl"m
+30  to  +300  Volts  Daxlmun
+70  to +900  Volts  maxl"rm

Zero  Volts  (Ground)
-50  to  +loo  Volts  maxlmim

250  Volts  maxl"m
•3  rna  maxlmun
•3  in naxl"un
•3  rna  maxlmun
•3  rna  maxlmun
•3  in "xltnun
•3  tna  maxlmun

•5  rna  maxltrm

•3  rna  nexinun
8  rna  maxinun

TOO  Gauge  qraxinun

220
207

13
+

with  re8pect
to  cathode

megecycle8
megacycle8
megacyclee
db
Volts  dc
Amperes
Volts  vlth  respect  Co  ground
qua

Volts With  respect  to  cathode

0  Volts   (Ground)

;3L8 ;::::)  with  respect  t. ground



X-392
BACRTARD-WAVE
cORERTm  "BE

Focu8  Current
Anode  No.
Anode  No.
Anode  No.
Anode  No.
Anode  No.
Ampllfler
Ampllfler

1  Current
2  Current
3  Current
4  Current
5  Current

::::: #:: : 8::::::)

r\

a

Capsule  current                             )
Osclll®tor  Hellx  CLlrrent
Collector  Current
Solenold Hagnetlc  field

.08m

.02  rna
3,6  tna
650  Cau88

Addltlonal  1nformatlon  for  speclf lc  appllcatlon  can  be  obtained  frou  the

Electron  Tube  Appllcatlon  Section
ITT  Ccaponent8  Dlvi81on
P.0.   Bea  412
C11£ton,   New  Jersey

3-62



=
E=                   riiiil I 11=-I
I

~+I+

T< I-
1

I

Tia<tIOuu),a,®<a`N

iiii!i

-tll
I®N

Za)ICE

9E±¥



TEN TATIVE

® CERERAL

The  X-393  i8  an  S-band  backward wave  anpllf ler  tube  with  a  hellcal  wave  propa-
gation  structure  employing  contlnuou8  been  operation.    The  tube  1®  designed  for
use  as  a  narrow  band  medlun  nolBe  r-f  anpllf ier  with  a  pass  band  Chat  can  be
eleccronlcally  tuned  over  the  frequency  range  o£  1h70  to  2670  megacycle8.

The  X-393  1s  a  glass  envelope  tube  mounted  ln  an  alunlnun  capsule  and  requlre8  a
8olenoid  Co  focus  the  electron  team.     Type  "TNC"  female  I-£  connectorg  are  in-
cluded  a8  an  integral  part  of  the  capsule.

ELECTRICAI.  DATA

::::u:::¥ ?;n3:)
Small  Signal  Gain
NOL8e  Figure

MECENICAL  DATA

Mounting  Posit.lou
Capsule  Length
Capsule  Dlameter
Net  Weight
R-F  Connectors
D-C  Connections
Cooling

1470  -  2670  mc8
3   -   15  mcB
20  db  mlnlqrm
15  db  tnarlmun

Horizontal  (preferred)
32   1nche8
2  inches
5  Pounds
Type   "TNC"  Female
Color  Coded  Flying  Leads
Not  Required

*Thl8  nuhoer  ldentlfles  a  particular  experinental  tube  design,  Such  number  and
ldentlflcatlon  data  being  subject  to  change  without  notice.    Thl8  tube  18  for
experimental  purposes  only,  carrle8  no  obllgatlon  for  future  manufacture  and
Should  not  be  used  for  de81gn  purposes  without  prior  arrangement.
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X-393
RACKWARD  WAVE
AMPI.IFIER  TUBE

rml" RATIREs

tleater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Hellx  No.   1  Voltage
Hellx  No.  2  Voltage
C&pgule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.  2  Current
Anode  No.   3  Current
Anode  No.   h  Current
Anode  No.   5  Current
Hellx  No.   I  Current)

g::sLXuL:°6u:r::¥ent}
Collector  Current
Solenold  Magnetic  rleld

TYPICAI,  ORERATION

Frequency  (Center  of  Pa88  Band)
Pass  Band  (3  db)
Small  Signal  Gain
Nol8e  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   L  Voltage
Anode  No.   5  Voltage
Hellx  No.   1  Voltage
Hellx  No.  2  Voltage
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current

3-62

6.5  Volts  dc  "xlfrm
4  Amperee  mxltun
-£00  to  -1350  Volts  tBaxlmln
4  Da  rmxlqrm
-10  to +10  Volts  maxl"im
+5  to +70  Volts  tnaxlmun
+10  to +150  Volts  tmxlmum
+20  to +250  Volt8  tnaxlmum
+70  to +TOO  Volts  maxL"m

Zero  Volc8  (Ground)

0  Volts  tDaxlmum
qra  maxldun
dra  tnaxlmun

mexinun
maxlmun
maxltnun
maxinun

•3 --xlqun
4  qra  maxlmun
700  Caus8  maxlmun

2200  megacycle8
megacycle8

vlth  re.pect
to  cathode

Vdc  vlth  respect  to  ground
2.0  rna
-7  Vdc
+18
+15
+210

with  respect  to  cathode

Zero  Volts  (Ground)

200  Volts  vlth  respect  to  ground
Oba
•03-

.2-



-3-

X-393
BACRTARD  WAVE
AMmlFIER  quBE

3-62

Anode  No.
Anode  No.
Anode  No.
Anode  No.
Hellx  No.
Hellx  No.

a  Current
3  Current
4  Current
5  Current
1  Current
2  Current

Capsule  Current
Collector  Current
Magnetic  Field

.01m

.01  ae
•01m
.01  rna

•03  tna

1.9  rm
650  g&ue9

Addltlonal  1nfomatLon  for  epecL£1c  appllc&tlon®  can  be  obtelned  fron  the

Electron  Tube  Appllcatlon8  Secclon

:?:.C#:On4:;teDlvl81on
C11£ton,  Nee  J®r8ey
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TENTATIVE

GENERAL  cHARAcrmlsTlcs

a

a

The  X-394  1s  a  81ngle  tube  de818ned  to  convert  SHE  ®lgnals  ln  the  band  fron
2540-4050  negacycle8  to  a  180  megacycle  lntemedlate  frequency  output  81gnal.

The  tube  con81gt9  of  a  backward-wave  ampli£1er  and  a  backward tiave  o8clllator  ln
the  Cane  vacu`m  envelope.    The  r-£  input  elgnal  18  fed  to  the  anpllfler  8ectlon
Where  lt8  level  18  1ncrea8ed.     It  18  then  mixed  vlth  the  oaclllator  Blgnal  1n  the
comon  electron  bean  that  lnteractS  with  both  r-f  9tructure8,  to  yield  an  1-f
output  signal  which  can  be  adjusted  over  a  fairly  large  frequency  range.    Thl8
tube  u8e8  a  loo  megacycle  1-f .

The  X-394  16  a  glass  tube,  mounted  ln  an  alunLnun  capsule.     Solenold  focuglng  ls
required.     A  type  TNC  r-f  input  connector  and  a  "ISM"  1-£  output  connector  are
included  a8  an  integral  part  of  the  capsule.     A  type  "TNC"  1-a  output  connector
can  be  8upplled  1£  required.

ELECTRICAI,  DATA

Operating  Frequency
Bandwldth  of  Input  Section
Nol8e  Figure
I-F  Output
ConverBlon  Gal,n
Image  Rejection

25tro-to50  megacycle8
10-40  megacycle8
20db
180  megacycle8
Unity
35db

NOTE:    The  image  rejection  18  dependent  upon  the  lntermedlate  frequency  Selected.
This  tube  utlllzes  a  180  megacycle  1-£,  an  increase  ln  the  1-f  would
result  ln  a  higher  level  o£  image  rejection.

RECHANICAL  DATA

Mounting  Po8itlon
Capsule  Length
Capsule  O`itside  Dlaneter
R-F  Input  Connector
I-F  Output  Connector
I.-0  Output  connector  (lf  required)
I}.a.   Connectlon8

Any

3:3;8c:::hes
Type  "TNC"  coaxlal,   femle
Type   "ISM"  coaxlal,  male
Type   "TNC"  coaxlal,   female
Color  coded  flying  leads.

*Thl8  number  ldentl£1e8  a  particular  experltnental  tube  de8|gn,   such  number  and
ldentlflcatlon  data  being  Subject  to  change  without  notice.    Thl8  tube  18  for
experinental  purposes  only,  carries  no  obllgatlon  for  future  manufacture,  and
Should  not  be  used  for  design  purposes  without  prior  arrangement.
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x-3giv
BACRTARD  WAVE
CONVERTER  TUBE

MAXIMUM   RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage

=;:::i:: H:::: ::: : :::::::)
€ap8ule  Voltage
O8clllator  Hellx  Voltage
Collector  Voltage
Focus  Cu`rrent
Anode  No.   1  Current
Anode  No.  2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current

#:::i:: E:::: #:: : 8::::::)
Capsule  current                             )
Osclllatoi  Hellx Current
Collector  Current
Solenoid  Magnetic  Field

TYPICAL  OPERATION

R-F  Frequency
L-0  Frequency
I-F  Frequency
€onverslon  Gala
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Amplif ier  Hellx  No.   I  Voltage)
Ampllfler  Hellx  No.  2  Voltage)
Capsule  voltage                               )

3-62

6.5  Volts  dc  tnaxlmun
4.0 chperee  mxinun
-250  to  -1500  Volts  maximum
8  in  maxLnun

:I;ot:1:75V°S::trmaEl)
+15  to +150  Volts  maxlnun)  vlth  respect
+30  to +350  Volts  maxlmm)     to  cathode
+100  to +900  Volts  naxlmrm)

Zer;  V®1t8  (Ground)

0  to +loo Volt8  maxl"im
0 Volts "xldrm

maxl-I
narlnrm
naxl"un
naxlmun
oaxfuun
d"1trm

•5 qm Daxl-

•3  rm  maxlmun
8  in  naxlmun
750  Gau88  "xlmun

3500  megacycle8
3320  megacycle8
180  qregacycleg
0db
6.3  Volts  dc
3.5  chpere8-820  Volts vlth  respect  to  ground
4.5  na
0  Volts
5tr  volts
60 volts
210  Volts
320  Volts

With  respect  to  cathode

0  Volts  (Ground)

-2-



x.39h
BACKWARI)-WAVE
COwERTER  TUBE

08clllator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current

r\      #:::::: :::::#:: : 8::::::)
Capsule  current                              )
08clllator  Hellx  Current
Collector  Current
Solenold  Magnetic  Field

®

A

Volts

.08  rna

.02  rna
h.I  rna
650  Gau8B

vlth  respect  to  ground

Addltlonal  1nfortnatlon  for  8peclflc  appllc®tlon  can  be  obtolned  from  the

Electron  Tube  Appllc&tion  Section
ITT  Components  Dlvlelon
p.0.   BOx  tri2
Cllfton,  Nev  Jer®ey
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TENTATIVE

GENERAL  CHARACTERISTICS
_I___     __           _           _  _  _   _   __      ___        _                                             I

The  X-395  18  an  S-band  baclso.ard  wave  ampllfler  tube  vlth  a  hellc&1  Wave  propa-
gation  etr`icture  enpleylng  contlnuduo  beam  operation.    The  tube  18  de$1gned  for
use  a8  a  narrow  band  tnedlum nol8e  r-f  anpllf let  with  a  pae8  band  that  can  be
electronically  tuned  over  the  frequency  range  of  251+0  to  I+050  megacycle8.

The  X-395  i8  a  gla88  envelope  tube  mounted  ln  an  alunlnun  capsule  and  requlre8  a
8olenold  to  focus  the  electron  bean.     Type  "TNC"  female  r-£  connector8  are  in-
cluded  a8  an  integral  part  of  the  capsule.

ELECTRICAL  DATA

Frequency  Range

rf      :::iB:::n£3 ::ln
Nol8e  Figure

®

iu!cHANlcAI.  DArn
__            _         _              ___                    _         _____          __       _              __     _

Mounting  Po81tlon
Capsule  Length
Capsule  I}1atreter
Net  Weight
R-F  Conneccore
Duo  Connectlon6
Cooling

25ho  -  4050  nee
6  -  22  nc8
20  db  mlninun
15  db "xinun

Any
24  inches

;:3(
8  1nche8
2  pounds

Type   "TNC"  Femle
Color  Coded  Flying  Leads
Not  Required

xphl8  number  ldentlfle8  a  particular  experimental  tube  de81gn,  Such  number  and
ldentlflcatlon  data  being  Subject  to  change  vlthout  notice.    Thl8  tube  18  for
experimental  purpo8e8  only,  carrlea  no  obllgatlon  for  future  manufacture  and
should  not  be  used  for  de81gn  porpo8ee  vlthout  prior  arrangement.
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I
X-395

BACKWARD  WAVE
AMPLIFIER  "BE

MAX"UM  RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Hellx  No.   I  Voltage
Hellx  No.   2  Voltage
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current

::#: #:: : 8::::::i
Capsule  current         )
Collector  Current
Solenold  Magnetic  Field

TYPICAL  OPERATION

Frequency
Pass  Band

Center  of  Pa88  Band)

Small  Signal  Gain
Noise  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Ano`de  No.   4  Voltage
Anode  No.   5  Voltage
Hellx  No.   1  Voltage
Hellx  No.   2  Voltage
Capsule  Voltage
Collector  Voltage

3-62

-2-

6.5  Volts  dc  "xlmun
4  Ampere8  maxl"D
-250  Co  -1400  Volts  maxlnun
4  na  maxlmun
-10  Co  +10  Volts  maxlmim
+5  to +80  Volts  maxlmin
+5  to  200  Volts  maxlmun
+20  to  300  Volts  maxlmun
+70  Co  800  Volc8  maxinun

Zero  Volts  (Ground)

Volts  maxlmun
maxlmun
naxlmun
mxlmun
rmxl"un
maxlmun
maxlmun

•3  rna  mxlnrm

4  rna  maxlmun
750  Gau88  maxfuun

vlch  respect
to  cathode

3500  megacycle8
14  megacycles
24db
12db
6.3  Vdc
3.5  Ado
-820  Vdc  with  respect  to  ground
2.0m
-7  Vdc
+18  vdc

vlth  respect  to  cathode

Zero  Volts  (Ground)

200  Volts  vlth  respect  to  ground

®



X.395
BAC"ARD  WAVE
AMPI.IFIER  TUBE

Focu®  Current
Anode  No.   1  Current
Anode  No.  2  Current
Anode  No.   3  Current
Anode  No.  4  Current
Anode  No.   5  Current
Hellx  No.   1  Current)
Hellx  No.  2  Current)
Capsule  `Current         )
Collector  Current
Magnetic  Field

•03  rna

1.8m
7cO  gou88

Addltlonal  inf omatlon  for  8pecl£1c  appllcaclon8  can  be  obtained  fron  the

Electron  Tube  Appllcatlon8  Section
Itt  Conponent8  Dlvl81on
p.O.   BOx  tri2
Cllfton,  New  Jersey
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TENTATIVE

GENERAL   CHARACTERISTICS

The  X-396  1s  a  single  tube  de8Lgned  to  convert  SHF  signals  ln  the  band   from
3850-6000  megacycle8  too  280  megacycle  intemediate  frequency  output  signal.

The  tube  conslst8  of  a  backward-wave  ampllf ier  and  a  backward  wave  oscillator
in  the  sane  vacuum  envelope.     The  r-i  input  81gnal  ls  fed  to  the  ampllfler
section where  lcs  level  1s  increased.     It  ls  then  mixed  wlth` the  o8clllator
signal  in  the  comon  electron  beam  that  lnteracc8  with  both  r-I  structures,
to  yield  an  1-£  output  signal  which  can  be  adjusted  over  a  fairly  large
frequency  range.     This  tube  uses  a  280  megacycle  1-£.

The  X-396  18  a  glass  tube,   mounted  ln  an  aluminutn  capsule.     Solenold  focu61ng
i8  required.     A  type  TNC  r-£  input  connector  and  a  "ISM"  1-£  output  connector
are  included  as  an  integral  part  of  the  capsule.     A  type  "TNC"  I-o  output
conriection  can  be  supplied  lf  required.

ELECTRICAI,   DATA

Operating  Frequency
Bandwldth  of  Input  Section
Noise  Figure
I-F  Output
Conversion  Gain
Image  Rejection

3850-6)00  megacycle8
12-60  tnegacydles
20db
280  megacycle8
Unity
35db

Note:     The  inage  rejection  ls  dependent  upon  the  lntermedlate  frequency
selected.     This  tube  utilizes  a  280  megacycle  i-f,   an  increase  ln
the  i-I would  result  in  a  higher  level  of  inage  rejection.

*This  number  identifies  a  particular  experimental  tube  design,   such  number  and
ldentiflcation  data  being  subject  to..change  without  notice.     This  tube  18  for
experimental  purposes  only,   carries  no  obligation  for  future  manufacture,   end
should  not  be  used  for  design  purposes  without  prior  arrangemerit.
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x-396
BACKWARD-WAVE
CorvERTER  TUBE

MECHANICAL   I)ATA

Mounting  Position
Capsule  Length
Capsule  Outside  Diameter
R-I  Input  Connector
I-F  Output  Connector
L-0  Output  Connector
D-C  Connections

MAX-  RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Amplifier  Helix  No.
Amplifier  Helix  No.

-2-

Any
24  inches
1-1/8  1nche8
Type   "TNC"  coaxlal,   female
Type   "TSM"  coaxlal,   male
Type   "TNC"  coaxlal  female
Color  coded  flying  leads

6.5    Volts  dc  maximum
2         Amperes  maximum

-300  to   -1300         Volts  maximum
8         Da  maximum

O  to  -lo         Volts  maximum)
+15   to  +75         Volts  maximum)

+15   to  +loo         Volts  maximum)
+so  to  +300         Volts  Daxlmun)

+loo  to  +coo         Volts  maximum)

Voltage
Capsule  Voltage
Oscillator  Helix  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   h  Current

Zero  Volts  (Ground)

-50  to  +loo         Volts  maximum
250         Volts  maximum

•3    rna  maxlmun
•3     rna  maximum
•3    rna  naxlmum
•3    rna  maxlmun
•3     rna  maximum

Anode  No.   5  Current
Amplifier  Helix  No.   I  Current)
Amplifier  Helix  No.  2  Current)
Capsule  current                              )
Oscillator  Hellx  Current
Collector  Current
Solenold  Magnetic  Field

•3     rna  maximum

•5     rna  maximum

•3    rna  maximum
8         rna  maximum

GOO          Gau8s  maximum

With  respect  t®
cathode
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x-396
BACKWARD-WAVE
corvERTER  TUBE

TYPICAL  OPERATION

®

ZziE

a

RTF' Frequency
L-0  Frequency
I-F  Frequency
Conversion  Gain
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage                      )
Ainplifier  Helix  No.1  Voltage)
Capsule  voltage                             )
Oscillator  Helix Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Amplifier  Helix  No.   1  Current)
Aniplifier  Helix  No.   2  Current)
Capsule  current                              )
Oscillator  Hellx  Current
Collector  Current
Solenoid  Magnetic  Field

50
47

6
1

-6
4

megacycle8
megacycles
megacycle8
db
Volts  dc
Axperes
Volts  with  reapect  to  ground
tna

with  respect  to  cathode

0    Volts  (Ground)

.Our     rna
h.O     rna
TOO      Gau8s

vlth respect  to  ground

Addltlonal  information  for  8peciflc  appllcatlon  can  be  a.btalned  from  the:

Electron  Tube  Appllcaclon  Section
ITT  Coxponents  Divlslon
P.   0.   Box  hl2
Cllfton,   New  Jersey
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The  X-397  is  a  a-band  backward  wave  ampll£1er  tube  with  a  hd lcal  wave  propa-
gation  structure  employing  continuous  beam operation.     The  tube  ls  designed
for  use  as  a  narrow  band  medlun noise  r-I  amplifier  with  a  pass  band  that  can
be  electronically  tmed  over  the  frequency  range  of  3850  to  6000  megacycles.

The  X-397  is  a  glass  envelope  tube  mounted  ln  an  alumlnun  capsule  and  requlre8
a  solenoid  to  focus .the  electron  beam.     Type  "TNC"  female  r-£  conneccors  are
included  a8  an  integral  part  of  the  capsule.

EI.ECTRICAL   DATA

Frequency  Range
Pass  Band  (3  db)
Small  Signal  Gain
Noise  Figure

MECHANICAL DATA

Mounting  Position
Capsrile  I.ength
Capsule  Diameter
Net  Weight
R-F  Connectors
D.   C.   Connections
Cooling

3850-6cOO  megacycle8
8  to  33  negacycles
sO  db  minl"m
L5   db  maximum

Any
20  inches
1-1/8  inches
2  pounds
Type   "TNC",    female
Color  Coded  Flying  Leads
Not  Required

*Thls  number  identlfle6  a  particular  experimental  tube  design,   such  number  and
identification  data  being  subject  to  change  without  notice.    Thl8  tube  i8  for
experimental  purposes  only,   carries  no  obllgaclon  for  future  manufacture  and
should  not  be  used  for  de81gn  purposes  without  prior  arrangement.
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X-397
BACKWARD   WAVE
AMPI.IFIER  TUBE

Men- RArlNGs

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Currerit
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Vo
Anode  No.
Helix  No.
Helix  No.
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   I  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   tr  Current
Anode  No.   5  Current
Hellx  No.   1  Current)
Hellx  No.   2  Current)
Capsule  current         )
Collector  Current
Solenold  Magnetic  Field

TYPICAL  0PERA"ON

Frequency
Pass  Band

3-62

-250  to

-2-

250

Volts  dc  maxrfuun
Aaperes  nexlnun
Volts  maximum
rna  maxltun
Volt s  maxlmun)
Volts  maxlmun)
Volts  maxi"m)
Volts  maximLrm)  wlch  respect  to
Volts  maxl"im)  cathode

Zero  Volts  (Ground)

Volts  maxlmon
.2       rna  maK1"m
. 2       rna  tnaxlmun
.2      rna  maxl"m
. 2       rna  maxlmun
. 2       rna  maximum
. 2      rna  maxrfum

•3      tna  maxinun

4            rna  maxlmun
800            Causs  maximum

Center  o£  Pass  Band)

Small  Signal  Gain
Noise  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Vol
Anode  No.
Helix  No.
Helix  No. 2

VO
VO
Vol

Capsule  Voltage
Collector  Voltage
Focus  Current

megacycles
megacycles
db
db
Vdc
Adc
Vdc  with  respect  to  ground

with  respect  to  cathode

Zero  Volts  (Ground)

Volts  with  respect  to  ground
rna



X-397
BACKWARI)  WAVE

AMPLIFIER  TUBE

Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   tr  Current
Anode  No.   5  Current
Hellx  No.   1  Current
Helix  No.  2  Current
Capsule  Current
Collector  Current
Magnetic  Field

.10       rna
05        rna

•03       rna
•02       rna
•03       rna

05       rna

I.7         rna
7cO              gau8 a

Addltlonal  information  for  9peciflc  appllcatlon8  can  be  obtained  fron  the:

Electron  Tube  Appllcatlons  Section
ITT  Components  Divi81on
p.   0.   Box  412
C11£ton,   New  Jersey



®

a

®

.a..,i

(

1'-

1Effi



n

EiEI

a

LE___N  I_ A  T  I  Yj
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The  X-398  is  a  81ngle  tube  designed  to  convert  SHE  signals  ln  the  band  from
5700-8too  megacycle8  to  a  320  megacycle  intermediate  frequency  out:put  glgnal.

The  tube  conslst9  of  a  backward-wave  anpll£1er  and  a  backverd  wave  o8clllator  in
the  Same  vacuum  envelope.     The  r-f  input  Signal  is  fed  to  the  anpllfler  8ectlon
where  its  level  1§  increased  and  lt  nixes  with  the  oscillator  8lgnal.    mxlng  18
acconpllshed  ln  the  comon  electron  bean  that  interacts  with  both  r-£  Structures,
to  yield  an  irf  output  81gnal  which  can  be  adjusted  over  a  fairly  large  frequency
renge.     This  tube  uses  a  320  megacycle  1-f.

The  X-398  18  a  glass  tube,   mounted  in  an  alunlnun  capsule.     Solenold  focuslng  i8
required.    A  type  "TNC"  I-f  input  connector  and  a  "Ism"  1-f  output  cormector  are
included  as  an  integral  part  of  the  capsule.    A  type  ""C"  1-    outpuc  cormector
can  be  8upplled  lf  required.

ELECTR|CAI.  DATA

Operating  Frequency
Bandwidth  of  Input  Section
Noise  Figure
I-F  Output
Conversion  Gain
Image  Rejection

Note:     The   image
This  tube

5700-8too  megacyc leg
17-84  megacycles
20db
320  megacycles
Unity
35db

rejection  ls  dependent  upon  the  lntermedlate  frequency  ®elecced.
utillze8  a  320  megacycle  1-£,   an  increase  in  the  i-£ unn„  -a-..Ian  increase  in  the  i-i hould  resultin  a  higher  level  of  image  fej;:Eio:.

ELEN_IC4±_ Q4E4

Mounting  Position
Capsule  Length
Capsule  Outside  Diameter
R-F  Input  Connector
I-F  Output  Connector
I.-0  Output  Connector(1£  required)
D.C.   Connections

Any

;38i:::::8
ftype  ""C"  Coaxlal,   female
Type  "ISM"  Coaxlal,   "le
Type   "ENC"  Coexlal   female
Color  coded  flying  leads.

#Thl8  number  ldentifles  a  particular  experimental  £ubedesign,   such  number  and
ldentl£icatlon  data  being  Subject  tochange  without  notice.    This  tube  18  for
experimental  purposes  onl%   carries  no  obllgatlon  for  future  nanufacture,   and
should  not  be  used  for  design  purposes  without.prior  arrangement.
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X-398
BACRTARD  WAVE
CORERTER  TUBE

rmlMUM  RATINGs

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  .No.   3  Voltage.
Anode  No.   h  Voltage
Anode  No.   5  Volt-age
Ampli£1er  Helix  No.   I  Voltage)
Amplifier  Helix  No;   2  Voltage)
Capsule  Voltage
OscillatQr  Hellx  Voltage
Collec'tor  Voltage
Focus  Current
Anode  No.   I  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   h  Current
Anode  No.   5  Current
Ampll£ier  Helix  No.   I  Curreric)
Ampllfler  Helix  No.
Capsule  Current

2  Current)

08cillator  Helix  Current
Collector  Current
Solenold  Magnetic  Field

3-62

.2-

6.5  Volts  dc  maxlnun
2

-250  to  -1300
8

0  €o  -10
15  to  80

15  to   150
30  to  300

loo  to  900

Ampere8  maxlDun
Volts  maxltnun

:::;x:D:i:=).
!:::: #::::Ei ::t:a:::::ct   ®
Volts  Maxlmun

Zero  Volts   (Ground)

Volts  Maxlmun
250       Volts  maximum

•3      rna  maxl"un
•3       rna  nraxlmun
-.3       rna  naxlmun

•3       rna  tnaxlmun
• 3      na  tnexlmun
• 3      na  maxlmun

•5      mamxlmun

•3       mamaxlmun
8      maDaximun

900       rna  maxlmun



x-398
BACKWARD  WAVE
CONIRTER  TunE

fl

H_I_I_S_AI.  _Q P__I_RA_I_|QH

R-F  Frequency
L-O  Frequency
I-F  Frequency
Conversion  Gain
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   L  Voltage
Anode  No.   5  Voltage

=::::::: E:::: ::: : #::::)
Capsule  Voltage
Oscillator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   I  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Amplifier  Helix  No.   1  Current)
Amplifier  Hellx  No.   2  Current)
Capsule  current                             )
Oscillator  Helix  Current
Collector  Current
Solenoid  Magnetic  Field

70
66

3

61-6

4

megecycle8
megacycles
megacycles
db
volts  dc
Amperes
Volts  with  respect  to  ground
na

Volts with  respect  to  cathode

0  Volc8  (Ground)

;83 ¥::::}Wlth  respect  to  ground
Oma

10ma
08ma
06ma
06 rna
04ma

.08  rna

®02  rna
3.6-
800  Gauss

Additional  1nformation  for  8peclf lc  appllcatlon  can  be  obtained  from  the

Electron  "be  Appllcatlon  Secclon
ITT  Components  Dlvlslon
P.O.   Box  lyl2
Cllfton,  New  Jersey
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TENTATIVE

9_ERERAL  CHARACTERIS_TIC S_

The  X-399  18  a  a-band  backward  wave  anpll£1er  tube  with  a  hellcal  wave  prop®-
gatlon  Structure  employing  contlnuo`is  bean  operation.    The  tube  18
designed  for  uge  a8  a  narrow  band  nedlun  nol8e  r-£  ampllf let  with  a  pa88  band
that  can  be  electronically  tuned  over  the  frequency  range  of  5700  to  8!too
megacyc les .

The  X-399  1e  a  gla88  envelope  tube  mounted  ln  an  alumlnun  capsule  and  requlre8  a
9olenold  to  focus  the  electron  beam.    Type  ""C"  female  r-I  connector8  are  in-
cluded  a8  an  integral  part  of  the  capsule.

EIECTRICAL  DATA

Frequency  Range
Pass  Band  (3  db)
Small  Signal  Gain
Noise  Figure

MECHANICAI.   DATA

Mounting  Posltlon
Capsule  Length
Capsule  I}1anecer
Net  Weight
R-F  connector8
D.C.   Connections
Cooling

5700  -  8400  negacycle8
11  -  45  megacycle8
20  db  mlnlmun
15   db  maxlnum

Any
16  inches
I |8 *nehas
1   pound
Type   "TNC"   female
Color  Coded  Flying  Lead8
Not  Required

*Thls  number  ldentl£1es  a  particular  experinental  tube  design,  Such  number  and
ldentlflcatlon  data  being  Subject  to  change  vlthout  notice.    Thl8  tube  18  for
experinental  purposes  only,  carries  no  obligation  for  future  manufacture  and
Should  not  be  used  for  de81gn  purposes  without  prior  arrangement.
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X-399
RACENARD  WAVE
AMPLIFIER  TUBE

MAXIMUM   RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.
Hellx  No.

e
Voltage

Helix  No.   2  Voltage}
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current

E::i:::::8::::::)
Capsule  Current
Collector  Current
Solenold  Magnetic  Field

TYPICAL  OPERATION

Frequency
Pa88   Band

Center  o£  Pa88  Band)

Small  Signal  Gain
Noise  F'lgure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage
Helix  No.   1  Voltage
Hellx  No.   2  Voltage
Capsule  Vol Cage
Collector  Voltage
Focus  Current

3.62

.2-

6.5  Volts  dc  maxrfu
2  ADpere9  draxlnun
-250  to  -1200  Volts  maxl"in
4  rna  maxl"un
-10  to +10  Volts  maxl"qu)
+5  to  +80  Voltg  maxinum)
+5  to +150  Volc8  mxlmun)    vlth  re®pect
+20  to +300  Volts  mxlmtim)     to  cathode
+90  to +800  Volts  maxlmun)

Zero  Volts  (Ground)

0  Volts  maxl"m
rna  mxlmum

maxlnun
maximum
maxlmun
maxlmutn
maxlnun

•3  in maxlnun

4  rna  naxlmun
900  Cause  maxlmun

7000  megacycle8
28  megacycle8

+10  Vdc
+8  vdc
+260
+350

with  respect  to  ground

with  respect  to  cathode

Zero  Volts   (Ground)

200  Volts  with  respect  to  ground.
0ma



X.399
BACREARD  WAVE
AMPLIFIER  TUBE

iii

rl

1

Anode  No.
Anode  No.
Anode  No.
Anode  No.
Anode  No.
Hellx  No.
Hel 1x ` No .

1  Current
2  Current
3  Current
4  Current
5  Current
1  Currerit
2  Current

Capsule  Current
Collector  Current
Magnetic  Field

rna

•03  rna

1,7  na
800  gau88

Addltlonal  inf ormatlon  for  8pecl£1c  appllcatlons  can  be  obcalned  fron  the

Electron  Tube  Appllcatlons  Section
ITT  Components  DlvLslon
p.0.   Box  lyl2
C11£ton,   New  Jersey
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The  Xrlroo  18  a  81tigLe  tube  de81gned  to  convert  SIIF  sLgnal8  1n  the  band  fran
8000-12,TOO  megacyclee  to  a  1180  megacycle  lntermedlate  frequency  outp`it  81gn&1.

The  tube  con81st8  of  a  b&ckvard-Wave  anpllf ler  and  a  backward Wave  o8clllator  ln
the  Sane  vacuum envelope.    The  I-£  input  elgnal  18  fed  to  the  anpllfler  8ectlon
Where  lt8  level  1®  1ncrea8ed  and  lt  nhaee  vlth  the  o8clllator  ®1gnal.    Hlxlng  18
accompll8hed  ln  the  comon  electron  bean  that  lnteract8  vLth  both  r-f  etructure8,
to  yield  an  1-f  output  81gnal  which  can  be  adjusted  over  a  £&Lrly  large
frequency  range.     Thl8  tube  u®e8  a  lL80  neg&cycle  1-f .

The  X-boo  1s  a  gla88  tube,  mounted  in  an  alunlnun  capsule.     Solenoid  focuglng
18  required.    A  type  ""C"  r-£  input  cormeccor  and  a  "ISM"  1-f  o`itput  cormector
are  included  as  an  integral  part  of  the  capsule.    A  type  "TNC"  I-o  output  con-
nector  can  be  8upplled  lf  r®qulred.

ELECTRICAL  DATA

Operating  Frequency
Bandwldth  of  Input  Section
Noise  Figure
I-F  Output
Conver81on  Calm
Image  Rejection

8000-12 ,TOO  megacycle8
25-127  megacycles
20db
480  megacycles
Unity
35db

Note:    The  image  rejection  18  dependent  upon  the  lntermedlate  frequency  Selected.

n         :h::g:::eL::::1::81::;gor:;:::I:::  1-fi  an  lncrea8e  ln  the  1-f Would  result  Ln

MECENICAL  DATA

1 Mounting  Posltlon
Capsule  Length
Capsule  Out81de  Dlaneter
R-F  Input  Connector
I-F  Output  Connector
L-0  Output  Connector  (1f  required)
D.C.   Connectlon8

Any
17  inches
7/8  1nche8
Type   "TNC"  Coaxlal,   female
trype  "ISM"  Coaxlal,  male
Type  "TNC"  Coaxlal,   fetnale
Color  coded  f lying  leads

*Thls  number  ldentlfle9  a  particular  experimental  tube  de8lgn,  Such  number
and  ldentlflcatlon  data  being  Subject  to  change  Without  notice.    Thl8  tube
le  for  experimental  ptlrpo8e8  only,  carrleg  no  obllgatlon  for  future  menu-
facture,  and  Should  not  be  used  for  de91gn  purposes  without  prior  arrangement.
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x-boo
BACKWARD-WAVE
corvERTER  TUBE

urrm RATINGS

Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   1  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   Iy  Voltagd
Anode  No.   5  Voltage
Ampllf ler  Hellx  No.
Ampll£ier  Hellx  No.
Capsule  Voltage

1  Voltage}
2  Voltage}

Oscillator  Hellx  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Ampllf ier  Hellx  No.   1  Current)
Amplif ier  Hellx  No.  2  Current)
Capsule  Current
Oscillator  Helix  Current
Collector  Current
Solenold Magnetic  Field

"PICAL  OPERATION

R-F  Frequency
I,-0  Frequency
I-F  Frequency
Conversion  Gain
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  No.   4  Voltage
Anode  No.   5  Voltage

3-62

-2-

6.5  Volts  dc  maxl"un
2  Amperes  mxltrm
-250  to  -1500  Volts  maxlmri
8  ae  maxlmun
0  to  -10  Volts  maxlmm
5  to  loo  Volts  naxlmum
10  to  150  Volts  maxlmun
30  to  300  Volts  fn&xl"n
70  to  900  Volts  maxl"im

Zero  Volts  (Ground)

with  reepecc
to  cathode

0  to +loo  Volts  maxl"m
0  Volts  maxlmun

rna  maxlmun
qm  q"1mun

maxi-
maLxlmun
maxlmun
maxlmun

•5  in  m&xlmun

•3 in mxl"un
8  ae  maxfrorm
1000  Cau88  maxl"m

10,COO  megacycle8
9  520  megacycle8

0  Degacycle8
db

dc
Ampere8

0  Volts  vlth  respect  to  ground

+40
+55  Volts
+90

i;2?:1V.:1t

vlth  respect  to  cathode



-3-

Ampllfler  Hellx  No.   1  Voltage)
Ampllfler  llellx  No.   2  Voltage)
Capsule  Voltage
Oscillator  Hellx  Voltage
Collector  Voltage
Focus  Current

r\

a

r\

Anode  No.
Anode  No.
Anode  No.
Anode  No.
Anode  No.
Ampll£ier
Amplifier

1  Current
2  Current
3  Current
h  Current
5  Current
Hellx  No.   1  Current)
Hellx  No.  2  Current)

Capsule  current                             )
08cillator  Helix  Current
Collector  Current
Solenold  Magnetic  Field

0  Volts  (Ground)

•08  rna

.02"
3.6-
900  Gau88

x-too
BACENARD  WAVE
corvERTER  TUBE

vlth  respect  to  ground

Addltlonal  imf omatlon  for  8peclf lc  appllcatlon  can  be  obtained  from  the

Electron  Tube  ApplLcatlon  Section
ITT  Components  Dlvlslon
P.0.   Box  412
Cllfton,  Ned  Jersey
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GENERAL   CHARACTERIS TICS

The  X-I+01  1s  an  X-band  bactevard  wave  ampll£1er  tube  with  a  hel.1cal  wave  prop®gatlon
Structure  empl®ylng  conclnuous  bean  operation.     The  tube  1®  de81gned  for  use  aa  a
narrow  band  nedlum  noise  r-f  anplifler'with  a  pass  band  that  carl  be  eleotronlcelly
tuned  over  the  frequency  range  ®£  8,clap  toi  L&700  negacycleB.

The  X-I+01  18  a  gla83  envelope  tube  apot±nted  ln  an  al`imlnum  capsule  and  requlr¢s  a
solenoid  to  focus  the  electron  beam.    ^trype  ""C"  female  r-I  connector8  are  irdded
as  an  integral  part  of  the  capsLlle.-

ELECTRlcAI.  DArn

FreqtLency  Range
Pass  Band  (3  db)
Small  Signal  Cain
Noise  Figure

ng€_HA_N_|cAL  _DATA

Mounting  Position
Capsule  Length
Capsule  Diameter
Net  Weight
R-F  Cormectors
D.C.   Connectio'ns
Cooling

i+Thl8  number  identifies  a  partloular
ldentlfication  data  being  sifejec€  to

8jQcO  t®   12, TOO  megacycle8
16-65  tae±acycle8
£®  db  q}1nl"un'  15  db `mxlmun

Any
16  inches
i/8  *nehaB
I  pound
trype  ''"¢"  Feuele
Color  Coded  Flying  Leed8
Not  Required

experimental  tube  design,   such  number  &tLd
change  without  no$1ce.     This  tube  ls  for

experimental  purpo9e8  only,   carries  no  obLlgaclon  for  future  aenufacture  and  Should
not  be  used  for  design  purposes  without  prior  arrangement.
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x-to|
RACRTARD  WAVE
AMplilFIER  TUBE

HAX"  RAII"GS

tleater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.   2  Voltage
Anode  No.   3  Voltage
Anode  N6.   4  Voltage
Anode  No.   5  Voltage
Hellx  No.   I  Voltage
Hellx  No.   2  Voltage
Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Hellx  No.   1  Current)
Hellx  No.   2  Current)
Capsule  current        )
Collector  Current
Solenold  Magnetic  Field

Volts  dc  maxlmun
Ampere8  q"1tDtim
Volts  naxldun
rna  draxlqun
Volts  maxlmun
Volts  naxlmun
Volts  maxlDun
Volts  maxlmun
Volts  maxlDun

Zero  Volts  (Ground)

250     Volts  "xln`m
. 2      rna  maxiqun
. 2       rna  tnaxlmun
. 2      in  marlmutn
. 2       rna  fnaximun
. 2       rna  maximum
. 2      ae  maxlmun

•3      mamxlmun

4      rna  maxl"un
1000         Caus a  maximum

with  re8pec€
to  cathode
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x-tol
BACRTARD  WAVE
AMPLIFIER  TUBE

TYPICAL  OPERATION

Frequency
Pa8e  Band

Center  o£  Pa8B  Band)
3db)

-3-

rl

.`^

A

Small  Signal  Gain
Nol8e  Figure
Heater  Voltage
Heater  Current
Cathode  Voltage
Cathode  Current
Focus  Voltage
Anode  No.   I  Voltage
Anode  No.
Anode  No.
Anode  No.
Anode  No.
Helix  No®
Hellx  No.

2  Voltage
3  Voltage
4  Voltage
5  Voltage
I  Voltage
2  Voltage

Capsule  Voltage
Collector  Voltage
Focus  Current
Anode  No.   1  Current
Anode  No.   2  Current
Anode  No.   3  Current
Anode  No.   4  Current
Anode  No.   5  Current
Hellx  No.   I  Current)
Hellx  No.   2  Current)
Capsule  current        )
Collector  Current
Magnetic  Field

10, OcO  megacycle8
to  Degacyclee
25db
13db

6.3  Vdc
1.9  Ado

-650  Vdc  with  respect  to  ground
2o0m
-8

+20
+18
nco

+230

with  re8pec€  to  ground

Zero  Volts  (Ground)

200  Volts  with  respect  to  ground
0ma

10ma
03m
02na
02ma
01ma

10  rna

1,7  rna
900  Gau8s

Addltlonal  1nfomatlon  for  specl£1c  appllcatlons  can  be  obtained  from  the

Electron  Tube  Applications  Section
ITT  Components  Dlvl81on
p.   0.   Box,  lyl2
CL1£ton,   New  Jersey
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