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HUGGINS   LABORATORIES,  lNC.
711   H®milton  Av®nu®      .      M®nlo   Park,  C.lifomi.

TENTATIVE   DATA

PERMANENT   MAGNE:T   FOCUSED   MEDIUM      POWEF2
TRAVELING   WAVE   TUBE   AMPLIFIE:R

OpENiNcs  ^RE   pROviDEO   IN  BOTli   E:NOs   OF  THE  c^psuLE  TO  ^LLOw  roi]
A   sM^LL   ^MOuNT  OF  ^iR  FLOw  NECEss^Ry  roR  cOOLiNG.     THE  RF   END
or  THE  C^P§uLE  opER^TEs   ^T  TliE  HIGHEST  TEMPER^TURE^No5HouLD
BE  COOLED  riFtsT.

HAr2I

NIIZP                       ^11  HOLE9

ELE:CTRICAL   CHARACTERISTICS
FREQUENCY     RANGE  .....................

S^TUF`^TION     POWER     OuTPuT  .............

S^TUFt^TION     GAIN  .....................

POWER   SUPPLY   REQUIREMENTS
HELIX    VOLT^GE'  ......................

COLLECTOFt     VOLT^GE'  ..................

CATHODE     CuF`RENT  .....................

HEL  IX     CuF!RENT  .......................

ANODE     VOLT^GE2  ......................

ANODE     CuRRENT  .......................

a.   a     TO     11.  a     KMC

27     DBM      (MIN.   )

z7     Dt)     (MIN.   )

ZOOO     TO    2.00     VOLTS

2ooo   To   2eoo   volts
zO     M^     (MAX.   )

I.  a    TO    2.  0    M^

iioo   To   22oo   volts
50    u^     (MAX,)

GRID    VOLT-^GE  ........................      0    To    -loo    Volt.3

HE^TEFt     VOLTAGE  ......................

HEATER    CURRENT  ......................

ME:CHAN]CAL   CHARACTER]STtcs
FtF-CONN  ECTOF`  ........................

DC     CONNECTOF`  ........................

CAPSULE     LENGTH  ......................

CAPSULE     DIAMETER  ....................

NET     `^/E  IGHT  .,........................

6.  3    VOLTS

I.2    ^MP8     (M^X.   )

TYPE     N     FEMALE     ON
C^P9uLE

WINCHESTEFt     M12P

i4     I/e     INCHES

2.  a     lNCHES

4.   3    POUNDS

I     ALL    DC    VOLTAGES     ME^SuREO    WITH     RESPECT     TO    CATHODE.     COL-

LECTOR     IS     GROUNDED    TO    C^PSuLE    AND     Must    OPER^TE    ^T    CflouND

POTENTIAL.

2    THI.     GIVE.    THE     R^NGE    OF    ^NODE     VOLTAGES     Wlllcl]     IS     NEC..-

S^RY    FOR    20   M^   C^TlloDE   CURf]ENT    AND   TAKES     INTO    ACCOUNT   TIJBE

TO    TUBE     V^Rl^TION8.      THE    ANODE    VOLTAGE     SUPPLY      Mu.T     COVER

THE    RANGE     a    TO    2zOO    volts     TO    PREVENT    pOssiBLE    Tu.-O^M^a.
WHEN     INITI^LLY    ^PPLYING    VOLT^GEg.

a    tills    R^NaE    oF     GRID    voLT^GE    will   cut    THE    TUBE     orr    .V    Ti{E

OROER    or    3o   oB    OVER    A    M^joR    PoRTioN    or    THE    SpEcirlEo    BAND.

H^~2l  ,/  F^GE  t  /  7-I-a.
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a.  NL,W,tl TtJ-t  UUANTITY

a.Hg.^LD`.C.`m"         8.5  To  io.a  "ce  ~  p"  Focu8EO  -1  WATT  "T  ^WIPuFlm  -+

SPECIAL   EN/{ROwENTAL  REqufR"ENT8

R. F.   SPECIFICATIONS
I.Iaulwc¥ Ron-I                            8.I  to  lQ.¢  mc ®|ia  ^TTfetLL^rfow  ^T           t,

•tt^LL.ien*L a+iu                        `'' >  j¢  DB
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i   arti`rr!¢tlg_ IXHr,
enRI*T!ca--'-_`.``-_  -- '                     ..    :           .



CUSTOMERS  CONF-IRM^TION  SHE:ET

.ca.HO,a                                             rTO-"                                             i  Tu..  Typ[

PPM                              i""             3.3o.62                      i                     HA-3ju

•ou.Hoio  H^Hur^CTu..                       l'  O   Hu"...                                                   Tu.I  -u^rTiTv        -~~--~   ---

.r*|."  of.C.l.T'On              I+.o   TO  8.0   KMC.   P"  F-OCLISED  -TNT  AMPLIFIER  -

GR0uNDE0   COLLECTOR

-SPECI AL   ENVIRONMENTAL   REqulREMENTS   -

R   F.   SPECIF-lcATIONS

in.uu.acy  RAHOu  _._`________~_9...alto  _8.a  "_a  J±=:|~T"unTlon  ^T          v
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D.C.   SPECIFICATIONS

vcOL~L.-cTj=:tie~[-~Q:`LicoQ|l_cOLircTo.   +=--22:3 -##'vi:==O!.-i       i------TVH-lil1T01600`lH.L:x
tT _ - _ _ .        - - - - - - - - - - - - - - -+:-:-=i------------

V.lout                -.-.-.-i:I--``~-|l.HouT          --         --.~T;V^H,.a.  ]        t 1^1,ot    }

v^.cro.        T6T0700   i,^koo[                <    O.tMA::V„   a.. 1^",a,   ,

;:=:°=-.   i3              tT:c:.T'H°ooL~_==£i:--¥it~+ __.I_--'---__ _1

VH|^=._.__i_I._O____    _ELHE~JF..._        l=`i.3^~i     tl.__:                       i      _       _
<>iT^®f.i`|^xoo*H    >r   cL-,L|.[CTo.                            GR0uNDED

I . W A . I, :

ENviRONMENTAL:       PER   MiL-E-5!roo   cLAss   3,    viBRATioN   PER   CURVE   in   EXTENOEO

TO  2000   CPS  ©  ±10   G.

CAPSULE  --COUPLER     .  SPECIF.lcATIONS

©po-,.          'E=-:---------:---i               u   l9l<14:--------------15r

F-r)w--                   .r    lH         I     -'    Out           COuLtc=Ol -1111111-
C^®-,

c oHw[cTo.          M12P-LR                                   N   F.EMALE                            GRouNDED IIIIIIIiiliii-I
•.H^.`S.           8    -GB|D                                                                             H    -11E^TER                                   N   -ANODE

0    -   CAPSULE-COLLECTOR-GROUND              J    -   CATHODE
F.    -lJEATER                                                                          L    -HELIX

sH..pi~c   I-rorrw.`T,oi

F  20aJ      I/



HA-22

nulocture
'velopmenl

nqineerinq

HUGGINS   LABORATORIES,   INC.
711   Hamilton   Avenue      .      Menlo   Park,   California.

TENTATIVE   DATA

WIDEBAND    TRAVELING      WAVE   TUBE:   AMPLIFIE:R

ELECTRICAL   CHARACTERISTICS
FFtEQUE:NCv    RANGE --------------------  I.6    To   2.6    I(Mc
SMALL    S[GNAL    G^[N-~-~ --------------    30    DB    (MIN.)
POWER    OuTPUT---~ ------------ I--~ ----     10    DBM    (MIN.)

POWER   SUPPLY   REQUIREMENTS

HELIX    CUF3RE:NT -------------- ~ -------  £a|r7|r    rh   ,_ y:ch  a 4p  \  ,.   . *„ _~t,,

HEATEF3    VOLTAGE ------ ~ ---------- ~---6.3    VOLTS
HEATEFi    CuFiFtENT ------------ ~ ---- ~---0.7   AMP9
MAGNETIC    F.IE:LD ------ ~ ---- ~ ---------   300   GAuSS

ME:CHANICAL   CHARACTERISTICS
F3F    CONNECTORS ----------------- ~ ----  TYPE    N    MALE

M7P*CAPSULE    LENGTH -------- ~ --------- ~--"   1f4~lNCHES      ,I,~'
hE)

CAPSULE    DIAMETEF3 ------------ ~ ------  1.a    lNCH

NET   WEIGHT ------------- ~---~ ---- ~--I.a   POUND

*     SUPPLIED     WI"     MATING     RECEPTACLE.

I     ALL      DC      VOLTAGES       MEASUF3ED      WITH      FIE:SPECT     TO      CATHODE.       COL-

LECTOR     Is     iNsuLATfro    AND    THus    ^Ny    ELECTRODE     M^y    BE    OpEFt^TED

^T     GROUND     POTENTIAL.

2    ALL   ANODE     VOLTAGES     SHOULD     BE     ADJUSTABLE     FROM     ZEFto     FroR    IN-

lTI^L     F.OCuSING     PURPOSES.

H^-Z2  /  PAGE  I  /  3-I-58



HA-23

HUGGINS   LABORATORIES,   lNC.
711   H.milton  Avenue      .      Menlo   Park,  C.liforni®

TENTATIVE   DATA

LOW   NOISE   X-BAND   TRAVELING   WAVE   TUBE   AMPLIFIER

r\

(I

ELECTRICAL   CHARACTERISTICS
FREQUE:NCY    Fi^NGE: ------------,------  8.Z    -11.0    KMC

SMALL    SIGNAL    GAIN  --------  ~~--~ ---- 25    DB     (M|N.)

NoisE    FIGURE ----- ~ -------------- ~--in   DB    (MAx.)

POWER   SUPPLY   REQUIREMENTS
HE:Lix    vOLT^GE' ------ ~ --------------- moo-HOO   volts
COLLE:CTOR    VOLTAGE-~ ------ ~  ----  ~--1000-1800       VOLTS

CATlloDE   CuRRE:NT ---- _--___________a.I_A    1.  `~
H E L I X    c u a R E " I _ ~ _ _ ~ _ ~ _  _ _  _ _ _ __  _ : : _-: _-  V<:±=-==:FM A       :I    -''J .-   -/+
ANODE    NO.I     VOLTAGE2-~ ------------- O--]50    VOLTS

ANODE    NO.2     VOLT^GE2--1  -----  ~  -------- 0-HO    VOLTS

ANODE    NO.3    VOLT^GE2  ---- ~~---~  ------- 0-450    VOLTS

H E A T E R    V 0 L T A G E ----  ~  -----..-  ~ -  _ - -LL` `¢_ 4-a 6 .  3    v o L T s

HEATE:R    CURRENT ------- ~  -.----  ~ --------.  85    AMPS

MAGNETIC    FIELD ----  ~  ---------------   goo    GAuSS

MECHANICAL   CHARACTERISTICS
FtF    CONNECTOR---~--~ ----------- ~--TYPE    N    MALE
DC     CONNECTOF`~~ -------------------- WINCHESTER    M9P

CAPSUIt    LENGTH -------- ~ ----------  ]6'   lNCHES/\-`
CAPSULE    DIAMETER ------ ~  ----------  l.0    lNCH
NET   WEIGHT -----------------------  I.O    POUND

PRICE         .Isoo.oo

DELIVE:RY        6    To    8    wEEKs

I      ALL      DC      VOLTAGES       MEASURED     W[TH      F=E:SPECT     TO      CATHODE,      CC)L-

LECTOR     is     iNsuLATED    AND    THus    ANT    ELE:cTF`c)DE    cm     BE     OpEFt^TED

^T     GRC)UNO     PC)TE:NTl^L.

Ii^-23  /PAGE  I  /  lz-I-57
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HJL24

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California.

TENTATIVE   DATA

ND    TRAVE:LING   WAVE:   TUBE   AMPLIF.lER

ELECTRICAL   CHARACTERISTICS
F R E a u E N C Y    R A N a E -----------------  lz. 4  TO  14. a  t"C---12. .  TO  15. a  KMC

S  IVI^ LL    S  I GNA L    GA  I N ----------------- 30  DB  (MtN. ) ------ 20  DB  (MIN. )
P0WEF3    0uTPUT --------------------- 7  DBM  (MIN.) ----- 7  DEW  (MIN.)

POWER   SUPPLY   REQUIREMENTS
HELIX    AND     COLLECTOR     VOLT^GE'  ------   1150     TO    1250    VOLTS

CATlloDE:    CuRRENT-~ --------------.--  2.5    M^    (MAX.)
HELIX    CuF3RENT ---------- ~ ---------   leo    |J.A    (MAX.  )
ANODE    VC)LT^GE2 ----.-----.-----------   0    TO    too    VOLTS

a.   9     TO     I.   2    AMPS
HEATEFa    vOLTAGE3 ---- _ ---------- ~--6.3    OFt    7.0    volts
MAGNETIC    FIELD -------------------   I.OO    GAuSS    (MIN.)

MECHANICAL   CHARACTE:FusTICS
FtF    CoNNECTOR ----------------------  TvpE`   r`i    MALE
DC    CONNE:CTOF`  ------..-----  ~ ---------  WINCHESTEFt    M7P

C A  P S  U L E    L i: N G T H -------------------  I_~4~_3~7/+  I N C I+ E S     \`'',`   .,., 'i'`--

CAPSULE:    DIAME:TE:R   ----------------- I.a    INCH

NE:T   WEIGHT -----------------------  I.0   PouhlD

I     ALL    DC     VOLTAGES     MEASURED     WITH     RESPECT    TO    CATHODE:.      COLLECTO.

IS      INSULATED     AND     THUS      ANY     ELECTRODE     MAY     BE      OPERATED    ^T    GROUND

POTENTIAL.

2     TliE:     ANODE     VOLTAGE      SuPPLY     Must    COVER     THE     R^NGE      a    TO    .00     VOLT.

FOR      INITl^L     FOCUSING     PuRPOSES.

3     PROVISIONS     SHOULD     BE     MADE:     TO    ALLOW     FOR     EITHER     6.3   0R     7.a     VOLT

OpE:RATION     TO     OBTAIN     OpTIMUM     LIFE     pERFORM^NCE     FROM     TiiE     TUBE.

11^-24  /  PACE  I  /  9-.3-sO



ng

•F-`~

TE:NTATIVE CHARACTERI

|u!ac!u,e
velopment

SALES  a  SE:RVIcl=  IN  THE  UNITE:D  KINGDOM :-

a.  a  K.  LABORATORIES  LTD.
4  TILNEY ST.,  PARK  LANE:,  LONDON.  W.I..  ENGLAND.

TELEPHONE:    GROsVENOR  4567

HUGGINS LABORATO

HA-25

RIES,    ,NC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID  -F.OCUSED,     HIGH  ~  GAIN    Ku  -BAND    AMPLIFIER

ELECTF3lcAL CHARACTE:RISTICS     (vG  =o)
F.REQUENCY   F=ANGE:  ......................................    12.0   TO   18.0      KMC

SMALL-S]GNAL   GAIN .........................................  30   DB      MIN

sATUF3AT]oN   PoWER   duTPuT   ............................   e   ......    7   DBM     M„

VSWR,    INPUTAND   OUTPUT    ......................................   3H      MAX

OPERATING  CHARACTE:RISTICS

E:LEMENT VOLTAGE o/a    REGULATION CURRE:NT
H E: L I X 1000     TQ      1300        V 0   I        MA            M

COLLECTOR '000     TO     '300       V
AX0.8MAMAX

ANODE 0     TO       500       V 0.05     MA            MAJC

CATHODE Ov 0.8       MA           MAX
GRID o*v 0.05      MA/         MAX
H E:A T E F€ 6.3     0F3         7.a        V I.4   AMP           MAX

*    A  NEGATIVE:   VOLTAGE  CAN  BE  APPLIED   FOR   R-F  ATTENUATION.

FOCuSING     ........................................   SOLENOID.1000   GAuSS

MECHANICAL CHARACTERISTICS

rsMIP M7P-LSH   19

I,"+    L#:I

•............................................   A!   3/4   LBS

FWA / HA-25 / MARCH ,   I 960
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HA-26

HUGGINS    LABORATORIES,    INC.
999    East  Arques   Avenue  .  Sunnyvale,   California

SOLE:NOID-FOCUSED,10   MW   C-BAND    AMPLIFIER

ELF:CTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE     .................................... 4.0  TO  8.0     l<MC
SMALL-SIGNAL  GA"   .....................................      30  DB     MIN

SATURATION   POWER   Output .................................      10  DBM     MIN

GAIN  AT  §^TURATION  ......................................      20  DB     MIN

VSWR.   INPuT^ND  Output  ....................................       2:I     MAX

0PE:RATING CHARACTERISTICS

ELEMENT VOLTAGE: a/a    REGULATION CURRENT
HELIX 6S0     TO     800       V 2
COLLECTOR 6SO     TO     800        V

0-             MA          MAX25M

ANODE a    TO    450       V
AMAX0IMAMAX

CATHODE: Ov 2.5         MA         MAX
GRID 0*V 01          M^         MAX
IiEATER 6.3v I.a     AMP         MAX

*  A  NEGATIVE  VOLTAGE  CAN   BE:  APPLIED  FOR  R  -F  ATTENUATION.

FOCuSING   .......................................     SOLENO.D   .   4oo  G^ugs

MECHANICAL CHARACTERISTICS

TYPE    N,    MALE

SMIP

"::I-=
5T_

L 12"

M7p-LSHL97

qH:  ,©
I  lr-I48"i,7"

C^PSIJLE  FINISH  ......................................    BLACK  ANODIZED

END  CAP  FINISH   ......................................    BLACK  ANODIZED

AuXILIARY  COOLING  REQUIRED .....................................  NONE

NET  WEIGHT...............................................       I.0   LB

F.W^  /  H^  -26  / AUGUST,  1960



HA-26 HU66INS    LABORATORIES,    ]N(.

TYPICAL      OPERATING      CHARACTERISTICS

S. S.  GA' N (db)

VH = 740 vVAN.330vVg=0vIKaI,4rna

-.........

SAT.  GAIN..............A. (db)
-...............

......

.,.-._
SAT.    Po (dbm)

'-.`.`

4.0                                       6.0                                       8.0
FREQUENCY  .  kmc

GAIN    AND  POWER   OUTPUT

`\.i.\ VH= 740vVAN=330vPIN=-30db

in

\\'`\\
\
\\ \ \. \\

\ \
4.Okmc

\ \ \8.Ok

\6.0mc

I..`kmc

0     -10    -20   -30   -40    -50  -60   -70   -80
CRID -CATHODE   VOLTAGE    (volts)

GRID    CONTROL

F.WA  /  HA  -26  / AUGUST,   1960

•

•

VH=7VAN=fa6.40v330v0kmc

11

•

I

Vgso V
-'Ov

• / / -20v

0
-30v

0

/ /
-60   -50   -40   -30    -20    -10       0        10

plN     (dbm)

TRANSFER    CHARACTERISTICS

\--\ VAN:330v

\ Vg=  Ov\ \ f = 6.0 knro

\ \ \, \ \ \

\ \ \ \ \-
GAIN

\ \--\ \

PHASESHIFT

720              7 30              740              750               760
VH (Volts)

PHASE    SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)
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HUGGINS    LABORATORIES,   lNC.
999    Ecl.t  Arqu®S   Avenu.  .  Sunnyval®,   California

TE:NTATIVE:    DATA

E:LECTROSTATICALLY   F.OCUSE:D   L~-BAND

TRAVELING    WAVE:    TUBE:    AMPL[F.lE:R

HA-27

HA-27

ELE:CTRICAL   CHARACTERISTICS

FREQUENCY     RANGE   .,...................    I-2      KMC

sM^LL-slGN^L     GAIN    ...................    ao     Da     (MiNIMUM)

NOISE      FIGURE     ........................    25-30     DB      (MAXIMUM)

S^TUR^TED     POWER     OUTPUT  ..............    a     OBM     (MINIMUM)

POWE:R    SUPPLY    RE:QUIREME:NTS

HELIX     NO.I     VOLT^GE' ..................

IIELIX     NO.2     VOLTAGE     ...................

POTENTIAL     DIFFERENCE     BETWEEN  ........

11  E  L  I  C  E  S     ............................

COLLECTOR     YOLT^GE     `    .................

GRtE)     VOLT^GE2  .......................

ANODE     NO.      I     VOLTAGES .................

ANODE     NO.      Z     VOLTAGE    .................

HE^TEFZ      VOLTAGE    .....................

HEATER     CURRENT    .....................

llELIX     NO.      I      CURRENT ..................

HELIX     NO.     2     CuRRENT ..................

C^THOOE     CuRRE:NT    ....................

COLLECTOFt     CuFtF&ENT   .....,............

BEAM     TFt^NSMISSIOH**   .................

MECHANICAL   CHARACTE:RISTICS

R.F.      CONNECTORS*  ....    `    ..........,.....

D-C     CONNECTOR`*   .....................

CAPSULE     LENGTH       .....................

C^P8uLE     DI^METER  ....................

NET     WE  IGHT  ...........-..............

^uXILl^F!Y     COOLING ....................

I.     ALL    D-C    VOLTAGES     ME^§uRED     Wll.H     RESPECT

a-goo    VOLTS

a-ZOO    VOLTS

50-!00    VOLTS

a-loo       VOLTS
-50    TO  80    VOLTS

a-goo    VOLTS

a-500    VOLTS

a.a-7.5    VOLTS

a.7    TO    I.a    ^M  P

a-,  .5    M^

a-I  .5    M^

a-3.a    M^

a-3.a    M^

^PPRoX.    .095-100%

^MPHE:NOL.    27-36

VIKING     VR12/2^GIS

15      3/4'     INCHES

I      I  NCH

I      POUND

NONE     REQUIRED

TO    CATl+ODE  .

2.     NORM^LLY     BUN     ^T     ZERO     POTENTIAL

3.    ANODE    SuPPLY     Must    BE    ^t)JuST^ELE:     FROM     Z-€RO    VOLTS     IN     ORDER

TO     OBTAIN     PROPER     CATHODE     CuRRENT    AND     FOCUS  .

•.     SuPPLIEO     WITH     MATING     PLUG.        HERMETIC     SEAL.

*    SuBJECT     TO    Cl+ANGE:.

`.*+::a--Fqu#xFtti

AuO*uS,T     15.1959\
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HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TENTATIVE:   DATA

PERMANE:NT   MAGNE:T    FOCUSE:D    HIGH   GAIN
TFtAVELING   WAVE   TUBE   AMPLIFIER

M12P

J5,i
ELECTRICAL   CHARACTERISTICS

FF3E:QUENCY    F3ANGE:  --------------------  4.0    -8.  0    l<MC

SMALL    S[GNAL    GAIN -------------------    30    DB     (     MIN.)

POWEF3    OUTPUT ------------------------ 10    DBM    (    MIN.)

POWER    SUPPLY   REQUIRE:MENTS
HELIX    AND     COLLECTOR     VOLTAGE'-~---~-650    -800     VOLTS

CATHODE    CuRRE:NT~ -------- ~  -------- ~<-2.5    MA

HELIX    CUF3RENT -----,----------------   a.5    MA    (    MAX.)

ANC)DE      VOLTAGE2 --------- ~--~-~ ----------  0-450    VOLTS

ANODE     CIJF!RENT ------..-- ~-~ ------ ~  ---- ~-50    I+    (     MAX.)

HEATE:R    VOLTAGES---~ --.-- ~  -----------   6.3    0F3     7.a    VOLTS

HEATE:R    CURF2ENT --------------------  0.  75    AMPS
GF3ID    VOLTAGE ------- ~ --------------   0   \/OLTS

MECHANICAL   CHARACTERISTICS
F2F    CoNNECTOF3 ---------- ~ -------------  TypE:    N    FEMALE    or`I

CAPSULE
DC    CONNE:CTOF3  ----------------------  WLl`lcHE:STE:R     M12P

ON     CA  PS  ULE

C A P S u L E    L E: N G T H -------------------- |J5L3+.JL~ I N C +1 E S
CAPSULE    DIAME:TER ------ ~ -----------  2.  0    [NcllES
NET    WEIGHT ------------------------  4    I/2    pour`IDS

H^-28 /  PAGE  I  /  3-I-S®
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^GENERAL     DESCRIPTION

FORWARD     WAVE     S-BAND    AMPLIFIER

^GENERAL     CHARACTERISTICS

TllE    HA-Z9    ls    A    LOW    POWER    TF3A\ELING-WAVE    TUBE
AMPLIF.lEF3      POSSE:SSING    HIGH      GAIN     AND      BRC)ADBAND
AMPLIF.lcATION   CHAFiACTL-RISTICS.

THE  TUBE   IS    ENCLC)SED    IN   A  METAL   CAF`SIJLE    WITH   F<A-I
DIO   F.REQUENCY   AND   PO\rvE:R   SuPPLY   CONNECTIC)NS    EX~
TE:NDING   FROM    THE:    ENDS    F-OR    E.XTE:F3NAL   CC_tJNECTIC)N.

THE     HA-Z9    HAS   A   BF}C)ADBAND     SMALL      SIGNAl.   GAIN     IN
EXCE:SS   OF    30    DB,   SATllpATION   Fowl.R     C)UTP   )T   IN  EX-
CESS    OF    IOMW,   AND   A    NOIET`E:    F.lGURE    L`F-25DB    OR    LE:SS.
IT   F.lNDS    USE:   AS   A   GE:NE-FiAL   PuRPOS[:    WIDE   l{AND   AM-
PLIF-lE:R   AND    MODULATOR.

F.OFi     AMPLITUDE     MODul_ATION   SE:RVIC`E,    THE     HA-.2915
PRoVIDED     wiTH    A     GRID     wHic++    is     ':`r]ABLi=     `iF.     cr_)N-
TFic)LLING   THE   GAIN    AND    PoWEFi    ou-,`'.uT    oF-    THE-    rijrr.-
OVE=R   EXTREMELY   WIDE:   RANcrs.   TtlL    CAPAC   TANCE    OF
THE    GRID    IS    t`1ELD    L_C)W   SO    TliAT   A   Plll_SE-RIG,ETIME    CF-
LESS    THAN  loMILLl--MICF`OC=-ECONDS    CAN    BE   ACH:E:VED.

THE     HA-29   CAN    PRoVIDE   wlDE   DEv!  `TioN    F`HASE.    rvicjD
ULATION     SINCE:     RELATIVE     C)UTPuT     l`HAS',E-     15     ESSE:N-
TIALLy     A     LINEAR     F-ijr.C`~IO'`     OF    HELIX     vC)I.TAGEl.     AN
IMPORTANT   USE    C)F-     `-HIS    E.'l_ECTFioNIC    PHASE:   StllFTING
PFioF'ERTY      HAS     BE-lJ     TC)     SIMul_ATE=      SIGN,`LS       VVHICH
HAVE:    HAD    THEIR    F-F`E`]lJF-NCY    SHIFTF=D    By  i+lE    D[,`PF'l_EF€
EFFECT.    THIS    IS   A`-:=C)MI'l_lsHED   By   AP=tL/lNL~I     LINEa`R
SAWTOOTH   VC)I_TAG,E     WAVEF.ORMS    TO   THE:   HELIX.     THIS
TECHNIQUE    IS   ALS=j   ijsE.F-uL  iN  THE    MicRoWAVE-r`iEAs--
UREMENT   F.IELD   FOFi   w;DE     DVNAMic   R.4iNGr   Hc)r.ioDyNE=
DETECTI oN2 .

A METERING
IT     IS     USUALLY      NE:CE:SSAFiY     TO      METER       ONLY      +1ELIX
VOLTAGE,     BEAM   CuRF2E:NT    AND   HELIX     CURRE:NT.    BE:AM
CURRENT   CAN     BE    CC)NVENIENTLY     METER[=D    BV     MC)NI~
TORING   CATHC)DE    CuRRE:NT   OR   Bv   CoMBir.HNG   CC)LLE:C-
TOR   AND   HELIX   CuF{RE:NT    IN   A   COMMr)N    ME   i  E:Ft.

POWER  SUPPLY  F3EQUIREMENTS
TC)   OBTAIN   LE:SS   THAN   I    DE:GREE   TC)TAL   I.HASE   E:XCUR-,
SION   AT   THE   OuTPUT.     THE   HE:LIX   SUPPLY      MUST   liAVE
LESS   THAN   0.01%    PEAK   TO   PEAK   RIPPLE,

TO   OBTAIN    LESS   THAN  0.  t  DB   AMPLITIJD  :    MC)DULATIC)N,
THE   HELIX   SUPPLY   MUST   HAVE:    LE:SS  TLArl  0.17c:   F?ippLE
AND   ANODE   SuPPLy   LE:SS   THAN   I.0%Rlr'r>LE.

ELEC TF3ICA

MECHANICAL ,

t=APSULE    LENGTH
C:APsiJi_E    DIAME`-i.r<
R.  F.     CONNECTC)L-.S
COL_  LECTOF{    CONN=C  `-OR5
POWER   CONNECTC)i35

NET   WE:lGHT
SHIPPING   WEIGHT

A TYPICAL  OPEF3ATION

RMS
MAX
MAX

VOLTS
MAX

VOLTS
MAX

VOLTS
MAX

VOLTS
MAX

l<MC  / S
MIN
MIN
MIN

MAX

MAX

.-TPE     N     F-EMALE
WINCHESTEF{   TYPE   SNIP
WINCHESTEF€   TYPE    M12P

4T£...'   il                       POUNDS

N   C)  T  E:  S  I

I-HUGGINS   LA8013ATORIES   E:NGINf  ERINC]   NOTES,    PP   53   TO   63.
2-HUGGINS    LABORATORIE:S    E:NGIN[  ERIN3   NOTES.    P   20.

r          ::§§ !sE=RG£`§v5E=sG;T:H55E%cR3^§N;EE:=oT=FORT:¥NR:;,,.;EE:VDT:; iEA:GE3¥ E* ;THOE*:  TNETCE:£E£§ :A E §E=3fN:GEMvsAOuff^IG¥Eo5.:scTu8 85 = :
5-FURNISHED   wlTH   MATING   Cc)NriE:CTOR.
6-ALL   VC)LTAGE:S   MEASURED   WITL    RE:SPECT   TO   CATHODE.
7-DATA    TAKEN    By    OPE:RATING      riTC)    W  TCHED    LC)ADo     TUBE    ls    STABLE    AT    c)PERATING    CuRRENT

UNDER   SHORT   CIRCUIT   CONDITl  3NS   AT   EITHE:R   R.F..   CONN  :CTOR.

PAGE  I  /  ,-I-58



A  F3 .  F . CONr`lE-CTORS

HUGGINS   LABORATORIES

TYPE   N   FEMALE   CONNECTOF3S   ARE   FURNIsllE:D   W[TH   STANDAF3D
TUBES.

WINCHESTER   TYPE   M12P   POWER   CC)NNECTOR    IS   f-ILLED   WITH   A
sTr'-G'EccB'"REEARKur`BhBWE"F`rcuo.MO=puTN.DE,.I_6.-iE±=-c>-v;5:'E-x'c,=LLLL.='NTw`vTCH>L.A_
TAGE   BREAl<DC)WN   CHARACTERISTICS.

APLUG:    WINCH ESTE:R  M12P  OR

STANDARD
I N S u IA T E D
ATED    AT

EQUIVALE:NT

I SPECIAL MODIF-ICATIONS

`.F5^DE^ADTSFTTHCA%+NSNETE=¥TMOEGRR£N"CTS*EN=NEDPT+o±FCNATTBH\FE°NBcSR^op`usTG=F:Tf.oRUFTCo°NM=

2.FOR      APPLICATIONS      REQUIRING      VERY      FLAT      OR      S+-'ECIALW
SHAPED   GAIN   F3ESPONSE   ASA   FUNCTIC)N    ur-FREQUENcy,  -I  UBFS
CAN   BE   PROVIDED   THAT   MEET   SuCH   REQUIRE.MENTS   C)VE+3   RE~
STRICTED   Fi3EQUENCY   RANGES   WITHIN   THE   BAND.

3.A   SPECIAL   PliASE    MODIILATOR   VERSIC)N     C)F    Tills   TUBE   CAN   BE
SUPPLIED   WHICH   I-1AS    LOW   GAIN   AND   LC)W  INCIDENTAL   AM}-JLl-
TUBE   MC)DUL^TION.

A CAPSULE  FINISH

-`
PAGE  2  /  I-,-58

^MECHANICAL  OUTLINE

rvpE  N  FE:MALEJ__-
SMIP

2  'N.   DIA

M'2P

16    7/8    IN
I

//2  IN.iii



III

9M^LL  §'GN^L GAIN  (  08  )

•.................

. .. . . . . . . . .. ' . ..  •......  •...
II..IJI

^lN ^T hux M |'M                                    ''...J
`irtF  output  ( DB  ) _

I

I

IMAXIMUM  POWER  OUTPUT  (  DBM  `i     I

•-.-.-.
~.. ~ - ` - . IIr--i--`l`i

H LIX  VOLT^C±E           -4.O  V
C^1++cue CuRftENT  `3. 0  M^
^IlcoE  Vol.1.AGE         8195  V                                I

i

((

II

2. a                                                                  ,.0                                                                   ~     `
F.REouEr.cv,   xM`:

GAIN    AND    POWER    OUTPUT

20I+aco-sO
HELIX  VOLTAGE^f`lco[VOLTAGE =«0i-I95 VV T-I 1-I

i_'.1I

rftEoueer =3.a Xhre

I

1

!111
III

iII

III

I

1

1

ii

Ii
Ii

HI
I(

i
i

/+
/         /  1

/

I +-i!

i   + -+IJl

I

I

' .'
I.. -I 00M +'0

POWER 'NPur .08

GRID     CHARACTERISTICS

HA-29

ANO{iE    CHARACTERISTICS

Eiiil

MI

a

EH

GRID    CONTROL
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HUGGINS   LABORATORIES

TYPICAL    PHASE    SHIFT    CHARACTERISTICS

r200L'cOlooaloo'cO2cO

I

FqEOuE"  3. 0Xve

i '1--E\. •...      .     `.....
•r3/40B

I

G'^lN

y +I!\
I.II)

2I((I2)---i2+i

/
I

\ i
II

€V` \'

PH^

\SESHIfTF|
I

I

t
I '0                           ,ZO                           ,30                          ¢ ,a

HELIX  VOLTAGE,  VOLTS

PHASE    SHIFT    AND    GAIN    VS    HELIX
VOLTAGE   (SMALL    SIGNAL)

sOZO'0a2

Ii

I

( II

1

I

I

IIE
i,i---i

a                                                     a.a                                                   ,   0
rREouEi`Icv`   Kh.c

SLOPE    OF    HELIX    PHASE
CHARACTERISTIC    VS    FREQUENCY

PAGE    4  /  I-I-58

FR€QIJE.NCY.    KI¢C

HEllx    PHASE    MODULATION
CHARACTERISTICS
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HUGGINS   LABORATORIES,   INC.
7H   Hamilton  Avenue      .      Menlo   Park,  California

:cL`oq*dy
TENTATIVE   DATA

PERMANENT   MAGNET   FOCUSED   MEDIUM    POWER
TF3AVELING    WAVE    TUBE:    AMPLIF-IER

OPENINGS   AFiE   PROVIDED   IN   BOTH   ENDS   OF   THE   CAPSULE   TO  ALLOW   FOR
A    SMALL    AMOUNT   OF   AIR   FLOW   NECESSARY   FOR   COOLING.     TtiE   RF   END
OF   THE   CAPSULE   OPERATES    AT   THE   HIGHEST   TEMPERATUREANDSHOuLD
BE   COOLED   FIRST.

TYPE   N
F. E. M A L E

'5   3/8"

P                       A,R  HOLES

ELE:CTRICAL   CHARACTERISTICS'
FREQUENCY      RANGE  .........,...............    2.0     TO     4.0      l<MC

SMALL      SIGNAL      GAIN   .......................       30     DB      (     MIN.)

POWE:R      OUTPUT  ............................   "     DBM      (MIN.)

POWER   SUPPLY    REQUIREMENTS2
HE:LIX     AND     COLLECTOR      VOLTAGE  .............        800     TO     1100     VOLTS

CATHODE      CuRRENT  .........................    20      MA

HELIX      CURRENT  ...........................      3      MA      (MAX.)

ANODE     VOLTAGE  ...........................    2„     TO     450     VOLTS

ANODE      CuRRENT  ...........................     50     HA      (MAX.)

HEATER      VOLTAGE   ..........................     7.0     VOLTS

HEATER      CURF3ENT  ..........................     0.9     Alvips

MECHANICAL   CHARACTERISTICS
F3F     CONNECTOR  ............................     TYPE      N      F.EMALE

ON     CAPSULEDcC^pCs°::EEC:a::+.u..........................W:N;CN-H±:fTsUEULR:¥+2p

CAPSULE     LENGTH  ..........................    „     ,xpilNCHES

c A  P S  U  L  E     D  ,  A  M  E  T  ER   ...........                                                                                             :.fr£.

-TIF]E     2,0      TO     .`0      l<MC      BAND      B`i'     OPEF!^TING
IH        INDIC^TED     POTENTIALS

H^-3O  /  p^GE  I  /  ®-I-5e
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HUGGINS   LABORATORIES,   lNC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TE:NTATIVE    DATA

PERMANENT   MAGNE:T   FOCUSED    HIGH   GAIN
TRAVELING   WAVE   TUBE   AMPLIFIEF`

=tlzgrE----------, 5 3/8"

E:LECTRICAL   CHARACTE:RISTICS
FREQUEr`icy    RANGE---~ -------------   1.  o    -2.  o    KMc

SMALL      SiGr`lAL    GAIN---~ ----  ~  ------  3o    DB     (     MiN.   )

POWE:R    OUTPUT ---------------------   10    DBM     (    MIN,   )

POWE:R    SUPPLY    RE:QUIRE:ME:NTS
HELIX     AND     COLLECTOR     VOLTAGE'--~--loo     -220     VOLTS

CATHC)DE     CURRENT --------------------  4.  O    MA

HELIX    CuF3F3ENT -------- ~~-~ ------..--   2.  0    MA

ANODE    VOLTAGE:2 -------------.-----   0-175    VOLTS

ANODE    CuRF3ET`lT ------  ~---~-~  --.--.---  50    \|A     (     MAX.   )

llEATEF3    \/OLTAGE -------------------  6.3    \/OLTS
A  M  P  S    ,('  a,,`£

GRID   VOLTAGE --------------------   0   VOLTS

MECHANICAL   CHARACTERISTICS
FIE    Cor`INECTOR --------------------  TvpE:    N    FEMALE    oN

CAPSULE

DC    CONNECTOR --------------------  WINcllESTEFt    M12P
ON     CAPSULE

CAPSULE    LE:NGTli ------------------  15    37i€±NCHES
CAPSULE:    Dl^METEF3 ----------------  2.  0    INCHES

NE:T    WE:LGHT --------------- ~~ -----  41/2    POUNDS

I     ALL     DC     VOLTAGES     MEASURED     WITll     RESPECT     TO     CATHODE.      COL-
LECTOR     IS     GROuNDED     TO    CAPSULE    AND     MuST     OPERATE    ^T    GROUND

POTENTIAL.

2      THE      ANODE:      VOLTAGE      SUPPLY      Must     COVER      THE      R^NCE      0    -175

VOLTS     TO     PFtEVENT     POSSIBLE:     TUBE     DAMAGE     WHEN     INITIALLY     AP-

PLYING     VOLTAGE:S   .

H^-3I  /  P^GE  I  /  3-I-S8



TE:NTATIVE  CHARACTE:
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SALES  8c  SERVICE  IN  TIIE:  UNITED  KINGDOM:-

a.  a  K.  LABORATORIES  LTD.
4 TILNEY  ST..  PARK  LANE.  LONDON,  W.1..  ENGLAND.

TELE:PHONE:    GROSVENOR  4567

HUGG!NS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .  Sunnyvale,   California

SOLENOID  -F.OCUSED,     MEDIUM  ~  NOISE:    C  -BAND    AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
F.REQUENCY   RANGE    ........................    `    .............     4.a   TO   8.a      KMC

SMALL-SIGNAL   GAIN   ........................................   Z5   DB      MIN

SATURATION    PoWER    oUTPuT    .................................. 0  DBM           MIN

NOISE   FIGURE.I   ...........................................  15   DB      MAX

VSWR,    lNPuT  AND   OuTPuT ......................................     3:I      MAX

OPERATING  CHARACTERISTICS

ELE:MENT VOLTAGE a/OREGULATION CURRE:NT

H E: L I X SO0     TO      700        V 0.I             MA      MAX

C 0 L L E: C T 0 Fi F-lxED*           V 2.0            MA      MAX

ANODE   I a     TO     loo       V a.   01         MA      MAX

ANODE:   2 0     TO     '50       V a.01           MA      MAX

ANODE   3 a     TO     500       V a. 01          MA       MAX

ANririF   4 a     TO-150       V 0. 0'          MA      MAX

CATHODE: OV 2.0            MA      MAX

HEATER 5.a     TO      7.5        V I.I        AMP      MAX
*  THIS   TUBE  WILL  OPERATE  WITH  ^Ny  FIXED  COLLECTOR

VOLTAGE   IN   THE   RANGE   OF   700  TO  BOO  VOLl-S.

FOCUS  ING      ..............

MECHANICAL  CHARACTE:RISTICS

TYPE   N,   MALE

SOLE:NOID,1000  GAUSS

M9P-LSH   19

(`,(`,(,j..'.:-

NET    WE:lGliT   .............................................     I    I   /   a    LBS

A    LOWER    NOISE    FIGURE    CAN    BE   ACHIEVED    BY    OPTIMIZING    THE    TUBE:    F-OR    NARROWBAND    OPERATION.

LNT / HA-32 / APE I L .   I 960
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HUGGINS   LABORATORIES,   INC.
711   Hamilton   Avenue      .      Menlo   Park,   California

TENTATIVE   DATA

MEDIUM    NOISE:    WIDE:BAND    TRAVE:LING    WAVE    TUBE:

AMPLIFIER

E:LECTRICAL   CHARACTERISTICS
FREQUENCY      F{ANGE  ...................       8.0     TO      14.a      KMC

SM^LL     SIGNAL     GAIN  .................       25     DB      (      MIN.)

NOISE     FIGUFiE  ......................       „     DB      (MAX.)

POWER   SUPPLY   REQUIREMENTS

<    ,0     HA

.   0     TO     150     VOLTS

.   0     TO     150     VOLTS

.   0     TO     450     VOLTS

0     TO     MINUS     20     VOLTS

5.   0     TO     7.   0     VOLTS
HE^TE:F`     CUF3FtENT  ....................    a.9     TO     I.2     ^MPS

MAGNETIC     FIELD  ....................     goo     GAuSS

ME:CHANICAL   CHARACTEFilsTICS
RF     CONNECTof3  ......................    TypE     N     MALE

DC     CONNECTOR  ......................    WINCHESTE:R     M9P*

CAPSULE     LENGTH  ....................    W     INcliES

CAPSULE     DIAMETER  ..................    I.0     INcll

NET     WEIGt+T  ........................    I.0     POUND

*

I     ALL     DC     VOLTAGES      MEASURED     WITH     RESPECT     TO     CATHODE.      COLLECTOR

IS      INSULATED     AND     THUS    ANY     ELECTRODE     CAN     BE     OPERATED   AT   GROUND

POTENTIAL.

2     ALL    ANODE    VOI.TAGE     SUPPLIES    MUST     START     FROM    ZERO   VOLTS     FOR    IN-

lTIAL     FOCUSING     PURPOSES.

3     HEATER      VOLTAGE      9uPPLY      SHC)ULD      BE     CONTINUOUSLY      VARIABLE      OVER

THE      RANGE      5.a     TO     7.0      VOLTS      TO     ALLOW     FOR     OPTIMUM     NOISE     FIGURE

PERFORMANCE

H^-aL3/  p^GE  1  /  5-I-58
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HUGGINS   LABORATORIES,   lNC.
711   Hamilton  Avenue      .      M®nlo  Park,  C.Iiforni.

TENTATIVE      DATA

SPECIAL   PuRPOSE   TRAVELING   WAVE   TUBE   AMPLIFIER
UHF   BAND   TO   S-BAND   FREQUE:NCY   MULTIPLIER

ELECTRICAL   CHARACTERISTICS
FREQUENCY    RANGE-~---~  -------   400   -1000    l<MC     "

2oOo-4ooo    I(Mc     Our
cONVERsioN    GAIN ----------- ~-MINus    in   DB    TO    a    DB
S-BAND    POWER    OuTPUT --.------  3    TO    „    DBM

POWER   SUPPLY   RE:QUIREMENTS
COLLECTOR    VOLT^GE'-~ -------   450-5S0    VOLTS
HEI.IX     NO.    I     VOLTAGE-~  -------    ZOO-250    VOLTS

HELIX    NO.   2    VOLTAGE ---------    150-550    VOLTS

CATHODE    CuRRENT ------------  6    MA
HELIX    CuRRENT --------------   ZOO   H.A

ANODE    VOLTAGE --------------  a-ZOO    VOLTS
HEATER    VOLTAGE -------------  6.a    VOLTS
HEATER    CuFtF3ENl --------------  0.75    AMP

MAGNETic    FiELD ----- ~-~ ---- i   5.a   G^u8a

MECHANICAL   CHARACTERISTICS
F3F    CC)NNE:CTOF3 --------- ~ -----  1-YF-E    N     MALE

Dc    CONNE:cTOFt ----------------  wiNCHEeTER    M9If
c^psuHLENGTH-----------~-iLu+fa_INciHs/'.{b';-`-
CAPSULE    DIAMETER--~~ -------  |.a    INCH

NET   WEIGHT ---------- ~ ------  l.a    POUND

PRICE         .85o.oo

DELIVERY      6    To    8    wEEKs

I     ALL     DC     VOLTAGES     MEASURED     WITH     FtESPE:CT    TO    CATHODE.     COL-

LECTOR    IS   GFtouNDED    TO    CAPSULE    AND    MU"    OP[R^TE    ^T     GFtoul-D

POTENTI^L.

H^-34 /  p^GE  ,  /  I-I-5e
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HUGGINS    LABORATORIES,    lNC.
999   East  Arques   Avenue  .  Sunnyvale,   California

TE:NTATIVE:   DATA

PE:RMANE:NT   MAGNE:T   F.OCUSE:D    ME:DIUM    POWER
TRAVE:LING   WAVE:   TUBE:   AMPLIF.IER

OPENINGS  ARE   PROVIDED   IN  BOTll   ENDS   OF.   TliE  CAPSULE  TO  ALLOW  FOR
A  SMALL  AMOUNT  OF.  AIR   FLOW    NE:CESSARY    FOR  COOLING.     THE:   F!F   END
OF   TllE  CAPSULE   OPE:RATES   AT  TliE   HIGliEST  TEMPE:RATUREANDSHOuLD
BE:  COOLED   LAST.

ELE:CTRICAL   CHARACTE:RISTICS
FREQUENCY     RANGE  ....................   a   ....   o    4.   a     TO      8.  0     KMC

SATURATION     POWE:R     OuTPuT  ................   ®   .     27     DBM     (MIN.   )

SATURATION     GAIN.   .   a   .   .   a   ..........   a   .........      27     DB     (MIN.   )

POWE:R   SUPPLY   REQUIRE:ME:NTS
HE:LIX     VOLTAGE`  .................

COLLE:CTOR     VOLTAGE'  .............

1200     TO     ISO0     VOLTS

1200     TO     ISO0     VOLTS

CATHODE    CuRRENT ..........................    20     MA     (MAX.  )

HELIX    CuRRENl -............................     I.   5     MA     (MAX.   )

ANODE:     VOLTAGE2  ..........   o   .............   a   .   .     300     TO     700     VOLTS

ANODE     CuRRENT ....   o   ...............   o   .......    50     HA     (MAX.   )

HEATER    VOLTAGE  ...........................    7.   0    VOLTS

HEATER     CURRENT ..............   a   a   ...........    I.   Z    AMPS     (MAX.   )

ME:CHANICAL   CHARACTE:RISTICS
RF     CONNECTORo   ...................   a   ......   a   .    TYPE     N     FE:MALE:     ON

C A  P S  U L E:

DC     CONNECTORo   ....   o   .......................    WINCHESTER     M12P

CAPSULE     LENGTll  ....................   a   ......    141/8     lNCHES

CAPSULE     DIAMETER.   .   .   o   .....................    2.   0     INCHES

NET     WEIGHT  .......   a   a   ...........   a   a   .   .   o   a   ....   a    6     POUNDS

I    ALL    DC    Vol.TAGES     MEASURED    WITH    RESPECT    TO    CATHODE.     COL-

LE:CTOFt     ls     GROUNDE:D     TO    CAPS  ULE:    AND     MUST     OPE:RATE     AT    GF20uND

P a T E N' T I A L .

2    THIS      GIVES      THE      RANGE     OF     ANODE     VOLTAGES      WHICH     IS     NECES-

SARY    F.OR    20    MA   CATHODE    CuRRENT   AND     TAKES     INTO    ACCOUNT   TUBE

TO     TUBE     VARIATIONS.       THE:    ANODE:     VOLTAGE      SuPPLY      MuST    COVER

THE:     RANGE      0     TO    700      VOLTS     TO     PF=E:VENT      POSSIBLE      TUBE      DAMAGE

WHEN     IN  ITIALLY    APPLYING     VOLTAGE:S.

liA-3S  /  PAGE  I  / 2-ls-59
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HUGGINS    LABORATORIES,    lNC.
999   East  Arques   Avenue  .  Sunnyvale,   California

TE:NTATIVE   DATA

PE:RMANE:NT   MAGNE:T   FOCUSE:D   HIGH   GAIN
TRAVE:LING   WAVE:   TUBE   AMPLIF-IE:R

ELE:CTRICAL   CHARACTE:RISTICS
FF`EQUENCY     F3ANGE  .....................    0.   5     TO     I.   0     KMC

SMALL    s[GNAL.    GAIN ........   a   .........   a     -L3€    DB     (MiN.   )           2gae

POWER     OuTPul -.......,...   o   ............   10    DBM     (MIN.   )

POWE:F3   SUPPLY   RE:QUIRE:ME:NTS
HE:Llx    AND    COLLECTOR    vOLTAGE'  .  .  .  a  .....  ]LBjL-ri±-O    vOLi-s  2+_.®®  fa  v®S

CATlioDE:    CuRRE:NTo..oo...o   .......   ®   ....  rffnoMA              /a.a

HELix    CURRENT.o   ..................  ®oo,a-.MA             4.a

ANODE    vOLTAGE2 .....................  a  n±Oul++   vOLTs      c>  i`s.  s6-u
ANODE:    CURRENT .....   a   ........   a   .   .   a   ...... ±a~pr    (MAx.   )      /`®   triArf_

HEATE:R    VOLTAGE: ......................   6.+.+volts           7ie

HEATER    CuF2F`ENTo   ........  a   .............-   AMps             //L/'~

GRID    VOLTAGE:a  a  ..........  a  .......  a  .  .  a    arc   volts       a   rfu    ~2c

ME:CHANICAL   CHARACTE:RISTICS
RF     CONNECTOR  ..............   o   .......   a   .    TYPE     N     FE:MALE     ON

CAPSULE

DC     CONNE:CTOR  ......................   a   .    WINcliESTE:R     M12P
ON    CAPS  ULE

CAPsul.E:     LENGTH  ......................     IS     t/Z     INCHES

CAPSULE:     DIAMETEF`  ....................    2.   0     INCHES

NE:l-WEIGliT®   .........................    41/2     POUNDS

I     ALL    DC     VOLTAGE:S     ME:ASuRE:D     WITH     RESPE:CT    1-0    CAl-HODE.      COL-

LECTOR     IS     GR  OuNDED    TO    CAPS  ULE    AND     M  uS  T     OPE:RATE:    AT    GROUND

POTENTIAL.

2    TliE    ANODE:     VOLTAGE       SUPPLY     Musl-COVE:R      THE      RANGE:       a      -175

VOLl-S     TO    PREVENT    POSSIBLE    TUBE     DAMAGE     WHEN     INITIALLY      AP-

PLYING    VOLTAGES.

liA-36  /  PAGE  I  /  2-15-59
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HUGGINS   LABORATORIES,   INC.
711   H®milton   Av®nu®      .      M®nlo   P.rk,  C.Iiforni.

TENTATIVE   DATA

LOW   NOISE   S-BAND   TRAVELING   WAVE   TUBE

AMPLIFIER

ELF:CTRICAL   CHARACTERISTICS
FREQUENCY     RANGE   ................

SMALL     SIGNAL     GAIN  ..............

NOISE      FIGURE  ...................

POWEFI    SUPPLY   REQUIREME:NTS
HELIX     AND     COLLE:CTOR     VOLTAGE'  ....

CATHODE     CuRRENT  ................

ANODE     NO.I      VOLTAGEZ  ............

ANODE     NO.2     VOLTAGE  .............

ANODE:     NO.3     VOLTAGE  .............

ANODE     NO.4     VOLTAGE  .............

HEATER     VOLTAGE:  .................

HE:ATE:R     CuRRENT  .................

2.a   TO   4.0   KMC.  .  .2.5   TO  3.5   KMC

25   DB   (MIN.  ) .....  25   DB   (MIN.  )

H   DB   (MAX.  )   ....  10   DB   (MAX.  )

400     TO     500    VOLTS

1.a     MA      (MAX.)

<20     HA

0     TO    20     VOLTS

0     TO     50     VOLTS

0     TO    50    VOLTS

0    TO     -30    VOLTS

4.   5     TO     6.3     VOLTS

0.9     AMPS     (MAX.)

ME:CHANICAL   CHARACTERISTICS
F`F.      CONNECTOR   ...................

DC     CONNECTOR  ...................

CAPSULE:     LE:NGTH  .................

CAPSULE     DIAMETER  ...............

NE:T     WEIGHT  .....................

*

**

TYPE     N     MALE#

WINCHESTEh     M9P**

21         I/2      INCITES

I,   a      INCH

I,   0     POUND

SUPPLIED     WITH      MATING     CONNECTOR.

ouTpuT    AND     INpuT    Ft.I.     cABLEs     ARE     FI[GID    co^x.

I     ALL    DC     VOLTAGES     ME:ASuF3ED     WITH     RESPECT     TO    CATHODE.      COL-

LECTOR     IS      INSULATED    AND     THUS     ANY     ELECTFtoDE     MAY     BE     OPEFtA-

ED    ^T    GROuhlD     POTENTIAL.

2    ALL    ANODE      VOLTAGES      SHOULD     BE      ADJUSTABLE     FROM      ZEFto    FOR

INITIAL     FOCuSING     PuRPOSES.

H^-37 /  p^GE  I  /  7-I-5e
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HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID-F.OCUSE:D,    I  -WATT   I.6   TO   2.6   KMC   AMPLIFIER

ELECTRICAL CHARACTE:RISTICS
FftEQUENCY   RANGE   ....................................         I.6      TO     2.6      KMC

SMALL-SIGNAL   GAIN  ......................................          30     DB      MIN

SATURATION   POWER   OuTPuT    ................................          30     DBM      MIN

GAIN    ^T    30   DBM    POWER    Output   ..............................         27     DB     MIN

VSWR.    INPuTAND   OUTPUT     ....................................        2:I      MAX

OPE:RATING CHARACTERISTICS

ELEMENT VOLTAGE: a/a    RE:GULATION CURRENT
11 E: L I X 850       TO       1250          V 0.3            MA           MAX

COLLE:CTOF3 850       TO        1250          V 25.0            MA           MAX

ANODE 0       TO         450         V 0.1             MA           MAX

CATHODE OV 25. 0            MA           MAX

GRID 0*V 0.1             MA            MAX

HEATEF3 7.0V 1.2        AMP           MAX

*A     NEGATIVE     VOLTAGE     CAN     BE    APPLIED     F.OR     R-F    ATTE:NUAT|ON.

FOCUS ING      ..............

MECHANICAL CHARACTEF3[STICS

I,,.

L             ---i        i
CAPSULE   FINISH   ...........................................     CHROME

END   CAP   FINISH     ...........................................     CHROME

AuXILIARY   COOLING   REQUIRED  ............................      SOLENOID     BLOWER

NET   WEIGHT      .............................................          I.0      LB

F.WA   /  IIA   -39  /   FE:BRUAFtY,      1961



HA-39 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.   G AIN   (db)

............

•----..---:-?.Tip-Q-i-d-.b.-T.)----

.-,-1-.
SAT.   GAIN   (db)-.-. •-.-.--.

.,.,-

VH = lo90vVAN=340vVq=0vIK=22ma

I.6                                                      2.I                                                       2.6

FREQUENCY  ,  kmc

GAIN    AND   POWER   OUTPUT

\ II.I::I
CI:

VH = lo90v\\ VAN=340vPIN=0dbm

\
r\.`.\\ `\\\.

2.6k mc \\`\\
2.Ok\- mc

0               -loo           -200           -300          -400
GRID  -    CATHODE   VOLTAGE    (volts)

GRID    CONTROL

FWA/HA-39/FEBRUARY,196]

VH=lVAN=f=2.090v340v0kmc

Vg= Ov

-20
I,

I-80

60

-4 loo

a

-70   -60   -50   -40   -30    -20   -10       0        10
P,N    (dbm)

TRANSFER    CHARACTERISTICS            a

---.U\\ \ \ \ \ GAIN

\ \ \ \ \

/ ``,p::sl
E    SHIFT\

\ ````

\
VAN=340vVg=0vf=2.0

1050                1070               1090              2010               2030

VH   (Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE  (small  signal)
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HA-47

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID  -F.OCUSE:D,     LOW    NOISE:    C  -BAND    AMPLIF.IE:R

ELECTRICAL  CHARACTERISTICS
FREQUENCY   RANGE   ......................................     4.0   TO   8.0      KMC

SMALL-SIGNAL   GAIN  .......................................        25   DB      MIN

SATURATION   POWEF3    OUTPUT   ..................................      0   DBM      MIN

NOISE   FIGUF=E'  ...............................,..........       10   DB      MAX

VSWR,    INPUT  AND   OUTPUT ......................................     3:I      MAX

OPERATING CHARACTERISTICS

E:LEMENT VOLTAGE a/ORE:GULATION CURRENT
11 E L I X 500  TO   700     V a.I        MA         MAX

COLLECTOR FIXED  * 2.0       MA         MAX

ANODE:    I a  TO  loo     V 0.01      MA         MAX

ANODE   2 0  TO   150     V o.o|      MA         MAX

ANODE   3 0  TO  500     V 0.01      MA         MAX

ANT.TIF=    4 0  TO-lso    V a.01      MA         MAX

CATHC)DE OV 2.o      MA          MAX

H E:A T E: R 5.0  TO   7.5     V 1.1    AMP         MAX
*  THIS   TUBE  WILL  OPERATE  WITH  ANY  Fl XED  COLLECTOR  VOLTAGE

IN   THE   RANGE:   OF   700  TO  800  VOLTS.

F.OC US  I NG          .............

MECHANICAL  CHARACTE:RISTICS
SOLENOID.1000  GAuSS

.,,,                                                                                       'i---        LJ   ,
cApsuLE   F]NisH    ......................................    BLAcrc  ANODlzED

END   CAP   FINIsl|     ...................................... `   BLACK  ANODIZED

AuXILIARY   COOLING   F2EQUIFiE:D   .............................     SOLENOID   BLO\^/ER

I  /2  LBS

A    LOWER    NOISE    FIGURE:    CAN    BE   ACHIEVE:D    BY    OPTIMIZING    THE:    TUBE    F.OR    NAFtROWBAND    OPERATION.

LNT/HA-47/ MAY.1960
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HUGGINS   LABORATORIES,   lNC.
711   Hamilton   Avenue       .      Menlo   Park,   California.

TENTATIVE   DATA

ME:DIUM    NOISE    UHF.-E3AND    TRAVE:LING    WAVE:

TUBE:    AMPLIFIE:R

ELECTRICAL   CHARACTE:RISTICS
FREQUENCY    RANGE---~ ---------------------  0.  5    TO    I.a    l<MC
SMALL    SIGNAL    GAIN---~ ------------------ ~    25    DB    (MIN.   )
NOISE    FIGUF]E  ---- ~ -----------------  ~ .--------    15    DB     (MAX.   )

POWER    SUPPLY   REQUIREMENTS
L{E:LIX     \/OLTAGE.t  ---- ~  --.----..  ~  ----------------    90    TO    130    VOLTS

c 0 L L E c T a R    v 0 L T A r, E _ _ _ _  _ _ _  _ _  _ _ _ _ _ ._ _ _ jJ'±` Li _fr_Lf_S-£Jnl§i]3S   v 0 L T §
CATHODE    CURRENT  ---------------- ~~---~---2.O    MA    (MAX.)

HE:L[X    CuRRENT --------------.------- ~ -------   <20    ||A  ~
ANODE    NO.I     VOLTAGE:2~ --------------------    0    TO.5rj/-VOLTS

ANODE    NO.  2    VOLTAGE    ----.------------------     a    TO    20    VOLTS

ANODE    NO.  3    \/OLTAGE: --------.----- ~ --------    0    VOLTS
ANODE:    NO.  4    \/OLTAGE-~ -------------- ~ --.-- /-0    TO    -10    \/OLTS' ,-,' :-: =_--:--:.':-.   :  -`J _-:  -`J .---- _ _ _ _ -_ _ _ _ _ -_ _ -_ ---_ _;=c_[I

H FATE:F3    V0LTAG E~ ------------------- ~ ------.
HE:ATER    CURF3ENT ---------------- ~ -----------  a.  85    AMPS
MAGNETIC    F.[ELD--~~ ----------------- ~ ----   800    GAUSS

MECHANICAL   CHARACTE:RISTICS
F3F    CONNECTOR --.-.---------------------------  TYPE    N    MALE
DC    CONNECTOR -----.-------------------------  WINCHESTEF`    M9P*

i

c A P S  u L E    L E N G T L,  _ _   .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  a:6_t    , N C ,+ E S , 7 .=,`_tr

CAPSULE    DIAMETER ------------------------  I      5/16    lr`icHES
NE:T    wE:]GHT ----- ~ ------.--.-----------------  I.  5    p0ur`IDs

*

H^-40  /  P^GE  I  /  3-19-58
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SALES  8c  SERVICE  IN  THI=  UNITED  KINGDOM :-

a.  a  K.  LABORATORIES  LTD.
4  TILNE:Y  ST..  PARK  LANE,  LONDON,  W.1..  ENGLAI

TELEPHONE:    GFtosvENOR  4567

HA-43

999    East   Arques   Avenue   .   Sunnyva!e,   California

SOLENOID-FOCuSED,    MEDIUM    NOISE    Ku-BAND    AMPLIFIER

ELECTF3IC.AL  CHARACTE:RISTICS
F-REQUENCY   RANGE      ......................,.............        12.a   TO   18.0      KMC

SMALL-SIGNAL   GAIN     .......................................      25   DB      MIN

SATURATION   POWER    OuTPUT ...................,..........,....   0   DBM      MIN

NOISE:   FIGURE] ...........................................     17   DB      MAX

VSWR,    lNPuT  AND   OuTPuT   .....................................       3:I      MAX

OPERATING  CHARACTERISTICS

E:LE:MENT VOLTAGE: a/OREGULATION CURRENT

HELIX '000      TO      11300           V a.1           MA       MAX

C0LLECT0F2 1000     TO     1300           V 0,8         MA      MAX

ANODE:    I 0     TO       loo          V 0.0,        MA      MAX

ANC)DE:   2 0     TO       loo          V 0.01        MA      MAX

ANODE:   3 0     TO       750          V 0`01         MA       MAX

ANrir]F   4 0    TO     -50         V 0. 01        MA      MAX

CATHODE OV 0.8          MA      MAX

HEATER 5.0     TO        7.5          V I.4     AMP      MAX

M9P-LSH  i9

CAPSULE   F.lNISH ............................................   CHROME

END   CAP   F.lNISH   ............................................    CHROME

AUXILIARY   COOLING   REQUIRED     .............................  SOLENOID   BLOWE:R

NET   WEIGHT    ..............,..............................      13/4   LBS

A    LOWER    NOISE    F.IGURE    CAN    BE:   ACHIE:VE:D    BY    OPTIMIZING    THE    TUBE    FOFI    NARROWBAND    OPERATION.

LNT/ HA-43 / MARCH ,   1960
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HUGGINS   LABORATORIES,   INC.
711   Hamilton   Avenue      .      Menlo   Park,  California

TENTATIVE   DATA

ME:DIUM   NOISE:   X-BAND   TRAVE:LING   WAVE   TUBE:
A M P L I F. I E: R

ELE:CTRICAL   CHARACTE:RISTICS
FREQUENCY    RANGE ....   a   ......  a   ............    8.2    TO    12o4    KMC

SMALL    SIGNAL    GAIN  ..................   o...     2S    DB     (    MIN.)

POWER    Output ....   a  ......................  5    MW    {    MIN.)

NOISE:     FIGURE.   .   .   a   .   .   .   o   .....   ®   ...........   o   .15    DB     (     MAX.  )

POWER   SUPPLY   RE:QUIRE:ME:NTS'
COLLECTOR    VOLTAGE ........   o   o   a   .   .  ®   ......   a   .11001-0160®    VOLTS

HELIX    VOLTAGE: ............   a  .............    I.00    TO    .goo.Vol.TS

CATIIODE    CuRRE:NT ........   ®   .   .   .   a  .........   a   a   I.  7    MA     (    MAX.  )

ANODE:     NO.      I     VOLT-AGE:2 ......   a   o   ...........   ®   01-0100    VOI.TS
`\

ANODE     NO.     2    VOLTAGE     .....  a   .....   ®   .   o   ......    a    TO    150    VOI.i-S

ANODE:    NO.      3    VOLTAGE     .....   a   ..........   a  .   .   .   a    TO    450    VOLTS

ANODE    NO.      4    VOLTAGE     a   .   .   .   o   o   ............   a  o   0    TO    -10    VOLTS

ANODE     CuRRE:NT ....   ®   ...................   ®   ®    LE:SS     THAN     5    tJ,A    `

HEATER    VOLTAGE ...............  a  .........   a.0    TO    7.a    Vol.TS3
HEATER    CuRRE:NT ............   a   ............   Oo9    TO    1.2    AMPS
`MAGNE:TIC     FIELD.   a   ......   o   ....   a   a   ..........    1000    GAuSS

MECHANICAL   CHARACTE:RISTICS
RF    CONNECTOR.   .   ®   .   a   .   .   .   o   .   .   a   .   a   ............   a    TYPE:    N     MALE

::pCs°uNLNEE:=::ii:::::::::::::::::::::::::,W±!:=;=E,SN=EHREsT,:P*iF^

CAPsllLE     DIAMETER®   ..........   ®   .   .   .   ®   ®   ®   .   ®   ®   .   .I.   0     INCH

::   :£=:E   :=#8IE   {:£==:E :8 =#3 8: ::Eg}E.CT:Ft.) .....a:.7   t3{€ilgsHEs
NET    WEIGHTo   ...........................  a   loo    POUND

SHII.PING    WE:lGllT .............   a   ..........     11     POUNDS

*       SUppl.IED    WITli     MATING    CONNECTOF=®

1.    All.    DC    VOLTAGES     ME:ASuRE:D    WITH     RESPE:CT    TO    CAT--HODE:.      COLLECTOR

IS     INSuL.ATED     AND    THUS     ANY    ELECTRODE:     MAY    BE      0PE:RATED     AT     GROUND

POTENTIAL.       IMPROVED     TUBE     PERFORMANCE:     CAN      uSu^l.LY     BE    OBTAINED

BY    OPERATING    THE:    COLLE:CTOR    uP    TO    300   Vo      POSITIVE    WITII    RESPECT    TO

THE    liELIX.

2.     ALL   ANODE     VOLTAGES     SHOULD     BE     ADJUSTABLE:     F.ROM    ZERO     F.OR     INITIAL

F.OCuSING     PuRPOSES.

3.     PROVISION    SHOULD   BE    MADE:    TO   ALLOW   FOR   CONTINUOUS    IiEATER   VOLT-

AGE    VARIATION      OVE:R     TliE      INDICATED      RANGE    TO     OBTAIN      OPTIMUM     NOISE

FIGURE    AND    LIE.E    PERFORMANCE.

IIAng  /  PAGE  I   /3-I-58
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SALES  8c  SEIIVICE  IN  THE  UNITED  KINGDOM :-

a.  8¢  K.  LABORATORIES  LTD.
4  TILNEY  ST..  PAFiK  LANE.   LONDON,  W.1..  E:NGLAND.

TELEPHONE::    GROsvENOR  4567

ABORATORIES,    lNC.
999    East   Arques   Avenije   .   Sunnyvaie,   California

SOLENOID  F.OCUSED.     LOW    NOISE    UHF-BAND    AMPLIFIER

ELECTRICAL CHARACTERIS"CS
F.REQUENCY   RANGE    ....     9     .................................     0.5   TO   "     KMC

........................    25   DB      MIN

SATURATION    PoWER    OUTPUT    ...................................    0   DBM  MIN

NOISE   FIGURE'   ..........................................        10   DB     MAX

VSWR.    INPUT   AND   OUTPUT ......................................     2„     MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE %REGULATION CURRENT
HELIX 80   TO   120             V

0.0£          MA    MAX
COLLECTOR *   F'IXED

2.0            MA    MAX
ANODE:    I 0  TO     30           v0TO30V 0.Oto        MA    MAX
ANODE:   2

ANC)DE   3 O  TO     50            v
0.010        MA    MAX

0.010        MA.   MAX
ANnnF  4 -50  TO    50           V

CATHODE: Ov
0.0'0        MA    MAX20MAMAX

HEATE:R                                  I*THISTIJBEWILLOP 5.0   TO   7.5             VE:RATW
1.0        AMP    MAX

E        ITH  ANY   FIXED   COLLE:CTOR   VOLTAGE:lNTHE:RANGEOF.270TO400VOLTS.

FOCUSING    .    .    .    .    .    .    .    .    .    .    .    .    .   .    .    .    .    .    .    .    .    .    .    .    .    .   .    .    .    .    .   .    .    .    .    .    .    .    .     §OLENOID.   820  GAuSSHANICALCHAF3ACTERISTICS

TYPE   N,    MALE

SNIP
L--.--`":_::-==

I
L

T9'|
M9":"97

qH:  ,©

EiEi=
`Jh.

±``       1-

............................,......      CHROME

I       `       '       I       .      I      '      `       I       I       .....,..............-      I      I      ..,.      NONE=

'      I      `      I     `      '     '     '      `      ...,.............,.......,, /2    LBS

A    LOWER    NOISE    FIGIJRE    CAN    BE   ACHIEVE:D    BY    OPTIMIZING    TliE    TUBE    F.OR    NARROWBAND    OPERATION.

LNT / HA-4S / MARCH .   I 960
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SALES  a  SERVICE  IN  TIIE  UNITED  KINGDOM :-

a.  a  K.  LABORATORIES  LTD.
4  TILNEY  ST.,  PARK  LANE.  LONDON,  W.I..  ENGLAND.

TELE:PHONE::    GROsvENOR  4567

LABO RATOR!ES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID  -FOcusE:D,    low   NoisE    Ku  -BAND   AMPLIFaER

ELECTF3ICAL  CHARACTERIS"CS
FREQIJENcy   RANGE  .......................,.............     `t2.0   TO   18.0      KMC

•..................................    25   DB         MIN

NOISE   FIGURE  I .................

vswF=,    ]NpuT  AND   c>uTpuT    ...............,...................... Sir      fvIAx

opEFaATING CHARACTERlsTics

ELE:ME:NT VOLTAGE: a/OREGULATION
CURRENT

H E: L I X '000     TO     '300       V
0.1           MA        MAX

COLLECTOR tooo     TO     1300        V

ANODE:   I 0     TO       loo       v
0.8          MA        MAX0.01MAMAX

ANODE:   2 0     TO        loo       V

ANODE   3 0     TO        750        V
0.01         MA        MAX

ANrinF   4 0     TO      -50       V
0.01        MA        MAX001MAMAX

CATHODE Ov ..\1
HEATER S.0     TO        7.5       V

0.8          MA        MAXi4AMPMAX

F.OCUSING  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .     SOLENOID,loco  GAUS§HANICALCHARACTERISTICS

rsMIP

CAPSULE    FINISH  ..........     `     ...,.........,...................  CHROME

END   CAP   F.lNISH    ............................................  CHROME

AUXIL]AF3Y   COOLING   REQUIRED .............................. SoLENC)lD   PLC)WEF3

I             NE:TWEIGHT..............................................      13/4LBS

A    LOWER    NOISE    FIGUF=E    CAN    BE   AclllEVED    BY    OPTIMIZING    THE    TUBE    F.OR    NARROWBAND    OPEF=ATION.

LNT / HA-46 / MARCH.   I 960
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nutacture
•velopment HUGG!NS    LABORATORIES,    INC.

999   East  Arques   Avenue  .  Sunnyvale,   California

TE:NTATIVE:   DATA

PE:RMANE:NT   MAGNE:T    F.OCUSED   HIGH   GAIN
TRAVELING   WAVE:   TUBE   AMPLIF.IER

E:LECTRICAL   CHARACTE:RISTICS
F.REQUENCY     RANGE:  ........   a   a   ..........   |2.o  To  |8.0   KMC.   .   .10.5  TO  16.0  KMC

S  MA  LL     S  I  GNA  L     GA  I  N  o   o   .....   a   ........... 20   DB   (MEN.  )  ......    30  DB   (MIN.  )

POWER    OUTPUT ....  a   .................. 8DBM   (MIN.) ...... ;JDBM   (MIN.)

Ei
POWER   SUPPLY   REQUIRE:MENTS
l|E:LIX     A`ND     COLLECTOF{     VOLTAGE'  ........   |100     TO     1300     VOLTS

CATlioDE     CuRRENT  ....................   3.a     MA     (MAX.)

HELIX     CURRENT  ......................    0.5     (MAX.   )

ANODE:     VOLTAGE2.   .   ®   .............   a   ....    a     TO     400     VOLTS

ANODE      CuRRENT  .....   a   ................  50     HA     (MAX.)

HEATER     VOLTAGE  .....................   6.3    0R     7.0    VOLl-S

HEATE:R     CURRENT  .....................   I.5     AMPS      (MAX.)

GRID     VOLTAGE:  .............   a   .........    0    TO    -20     VOLTS

MECHANICAL   CHARACTERISTICS
RF     CONNECTOR  ........................ P-BAND     WAVE     GulDE

ON     CAPS  ULE
DC     CONNECTOR.   .   a   .......   a   ............   \^/INCHESTEFI      M12P

ON     CAPS  ULE:

CAPSULE     LENGTH  .....................   1415/16     lNCHE:S

CAPSULE     DIAMETER  ...................   2     I/2     lNCHES

NET     WEIGHT .........................   5     POUNDS

I     ALL    DC     VOLTAGE:S     MEASURED     WITli     RESPECT     TO    CATHODE.      COLLEC-

TOR     IS      INSULATED     FROM     TUBE    CAPSULE     SO   THAT    ANY     ELE:CTRODE     MAY

BE     OPE:RATEE    AT    GROUND     POTENTIAL.

2    THE    ANODE    VOLTAGE     Supply     Must    COVE:R    THE     F2ANGE     0   TO   400   VOLTS

TO     PREVE:NT    POSSIBLE    TUBE    DAMAGE    WHEN     INITIALLY    APPLYING   VOLT-

AGES  .

IiA-49/  PAGE  I/  2-IS-59



nu(octure
•v.'opmen,

r`citr`ecrmq

HAr§'

HUGGINS    LABORATORIES,    lNC.
999    Ecist   Arques   Avenue   .   Sunnyval®,   Californici

TENTATIVE:   DATA

PERMANE:NT   MAGNET   F.OCUSE:D   HIGH   GAIN
TRAVE:LING   WAVE   TUBE:   AMPLIF.lER

E:LECTRICAL   CHARACTE:RISTICS
FREQUENCY     RANGE  ........................    2SO    TO    .00     MC

SMALL    SIGN^L    GAIN  ....................... 20    08     (MIN.   )

POWER    Output ...........................  10    DBM     (MIN.   )

POWE:R   SUPPLY   REQUIRE:ME:NTS
HELIX    AND    COLLECTOR     VOLl-AGE'  ............    1801-0    220    VOLTS

CATHODE    CuRRENT ........................    10     M^

HELIX    CuRRENT®   .........................     2.a     M^

ANODE     VOLT^GE2 .........................     a    TO    ZOO    VOLTS

ANODE     CuRRENT ..........................    50    H^     (MAX.)

HEATER    VOLTAGE  .........................   6.  3    VOLTS

HE^TER    CuRRENT .........................   I.5    ^MP9

GRID    VOLT^CE ...........................    01.a    -20    VOLTS

ME:CHANICAL   CHARACTERISTICS
Rr    cONNECTOFt  ...........   ®   ...............    TypE    N     FEM^L.E     ON

C^P9uLE
DC     CONNECTOR  ...................   o   .......    WINCHESTER     M12P

ON    C^Psul.E
CAPSULE     LENGTH  .........................    1®  a/4   lNcllES

CAPSULE    Ol^METER  .......................    2.  a    lNCHES

NET    WEIGHT .............................    a     POUNDS

I    ALL    DC     VOLTAGES     MEASURED    WITH     RESPECT    TO    CATHODE.      COL-

LECTOF318     GROuNDEO     TO    C^P9uL.E    AND     Must    OPEFt^TE    ^T    GFtoLJND

POTENTIAL.

2     THE     ANODE     VOLTAGE     SUPPLY      MuST     COVEFt      THE      RANGE      a    TO    ZOO

VOLTS     TO   ,Pf€EVE:NT      POSSIBLE     TUBE     DAMAGE     WHEN     INITIALLY    ^P-

pLf Na    vOLT^QEs.

}                              ,`f"*¢=j,.#       /,@t<,i,             -``J:      I,

=iRE,?-*;:-¥,a+,     I  :i(I
•'€f

'4&.     rt!aF6ffizpL:a_¥{,^}  f` ev±rm ®+REirm' prEJ j€. ann-,'+ifefa
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velQpment HUGGINS    LABORATORIES,    iNC.

999   East  Arques  Avenue  .  Sunnyvale,   California
REgent  6-9330                                                                     TWX  sunnyvale, Calif.  H6

TE:NTATIVE:  DATA

E:LECTRoSTATICALLv-F.oCuSE:D,  3 Mw  unF-BAND  AMPLIFIER

HA-52

ELE:CTRICAL CHARACTERISTICS
FREQUENCY   RANGE    ,........ `  ..............................   a.5   TO   I.0   KMC

SMALL-SIGNAL  GAIN     .......................................    20   DB      MIN

SATURATION   POWER   Output....................................  5   DBM      MIN

VSWR.    INPUTAt`ID   OuTPuT ......................................     2:I      MAX

OPERATING CHARACTE:RISTICS

E:LEME:NT VOLTAGE:  * CURRENT
HE:LIX   I 0       TO         50           VDC 5            MA           MAX
HELIX  2 a       TO       200           VDC 5            MA           MAX

COLLECTOR 200       TO       350           VDC 3            MA           MAX

ANODE   I 0       TO       too           VDC 3           MA           MAX

ANODE  2 0       TO       loo           VDC 3            MA           MAX

ANODE  3 0       TO       300           VDC 3            MA           MAX

ANODE:   4 -25      TO        25           VDC 5            MA           MAX
CATHODE 0VDC 3           MA           MAX

HEATEFt 6.a       TO       8.a           VDC I.0        AMP          MAX

FOCuSING...........................................ELECTRO§TATIC

ME:CHANICAL CHARACTE:RISTICS
CAPSULE   FINISH    ............................................  CllROME

END  CAP   FINISH ........................................ BLAcl<  ANODIZE:D

AuXILIARY   COOLING   REQUIRED   .....................................     NONE

R-F   CONNE:CTORS  .................................  FEMALE.   GREMAR   TNC  6132

D-C  CONNECTOR ...................................  WINCHE§TE:R   IV112P-Lslil9

COLLECTOR   CONNECTOR   .................................   WINCHESTE:R     SMIP

NET-wEIGliT  ..............................................    1    lps   L,.Bs

*    ALL  VOLTAGES   _MEASURED  WITH   RE:SP_B;_C_T_I_9  9_4}TH_Qi2±€.. __.

SAl.ES  8€  SERVICE  IN  THE  UNITED  KINGDOM:-

a.  a  K.  LABORATORIE:S  LTD.
4 TILNEY  ST..  PARK  LANE.  LONDON,  W.I..  E:NGLAND.

TELE:PHONE::    GROSVENOR  4567

IFtE / liA-52 / MAFtcH .   1960
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HA - 53

HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F-OCUSE:D,    2-WATT   L-BAND   AMPLIF-lE:R

E:LE:CTRICAL CHARACTERISTICS
FREQUENCY   RANGE      ...................................         I.0     TO     2.0      KMC

SMALL-SIGNALGAIN     ...,.................................          30     DB      MIN

SATURATION   POWER   OUTPUT  ................................          33     DBM      MIN

GAIN    AT    33    DBM    POWER    Oul-PUT     .............................         27     D13      MIN

VSWR.    INPUT  AND   OuTPUT   ....................................        2:I      MAX

OPE:RATING CHARACTERISTICS

E:LEMENT VOLTAGE O/a    REGULATION CURRENT
HELIX 700       TO       1000         V 5.0           M^          MAX

C0LLE:CT0R* I 300         V 50.a            MA           MAX

ANODE 300       TO         600         V I.a            MA           MAX

CATHODE OV 75.0           M^          MAX

GRID 0       TO         loo         V 20.0           MA           MAX

HEATEFi 7.0V I.4       AMP           MAX

*  CoLLECTOR     IS    AT    OuTER    SHELL    GFiouND     POTENTIAL.

FOCuSING    ................................      PERIODIC     PERMANENT     MAGNET

ME:CHANICAL CHARACTE:RISTICS

COOLING
HOLES TYPE    N,   FEMALE

COOLING
HOLES

AUXILIARYCOOLINGRE:QulRED      ........................   AIR:      5     CF.M     @      I"      Hz0

NET   \^/EIGliT    ...........................................         4    I/I     LBS

FWA  /  HA   -53  /  JANUARY.     1961
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HA - 54

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .  Sunnyvale,   California

PPM-FcOUSE:D,    LOW   NOISE:   S-BAND   AMPLIFIER

ELECTRICAL CHARACTERISTICS
F-REQUENCY   RANGE       ...................................          2.a     TO     4.0     KMC

SMALL-SIGNAL   GAIN     ......................................       25   DB      MIN

sATUF3ATioN   pOwE:F3    OuTpuT .................................         5  eBM      MIN

NOISE   FIGURE' ..........................................      15   DB      MAX

vswR,    iNpuT  AND   OuTpuT    ....................................       2:I      Miex

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/oFtEGULATION CURRENT
HELIX loo      TO      500      V a. 05        M^     MAX
COLLECTOR GOO         TO         BOO        V 2. ®            1\4^      MAX

ANODE   I a       TO         75       V a-01          M^      MAX

ANODE   2 a       TO         50      V a. 01         M^      hA^X

ANODE   3 a       TO       ZOO       V 0. 0'         M^     MAX
ANr)t.F   4 a       TO  -ZOO       V 0. 0'         M^     MAX
CATI+ODE: OV 2-a           M^      MJIX
H EA T E F3 5.0  TO            7.0  V .0       ^MP      MA,C

FOCUSING  ................................    PERIODIC     PERMANENT.      M^GNET

ME:CHANICAL CHARACTERISTICS

Sh          ./.-M9P-LSH 19
TNC   FEMALE

PMIP

3,/4,-+           -

[FT
L2"J

iiii
1„+

NONE

5LBS

'^    LOWER    NOISE    F.lGURE:    CAN    BE   ACHIEVE:D    BY    OPTIMIZING    THE    TUBE    FOR    NARROWBAND    OPE:RATION.

LNT  /  11^  -54  /  AUGUST,     1961



Eii

-

EiE

lu(octure
velopment

SALES  8€  SERVICE  IN  TliE  UNITE:D  KINGDOM:-

a.  8c  K.  LABORATORIE:S  LTD.
4  TILNEY  ST.,  PARK  LANE,  LONDON.  W.1.,  ENGLAND.

TELE:PHONE:    GF20SVENOR  4567

lNC.
999   East  Arques   Avenue  a  Sunnyvale,   California
REgenl  6-9330                                                                      TWX  sunnyvale, Calif.  H6

TENTATIVE DATA

ELE:CTROSTATICALLY-F.OCuSED.   I  WATT  UHF.~BAND AMPLIFIE:R

HA-58

ELECTRICAL CHARACTERISTICS
FREQUENCY  RANGE  ......................................     0.5   TO  0.9     KMC

SMALL-SIGNAL  GAIN   .....................................,.    cO  DB     MIN

§^TUR^TION  POWER  Oul..Put   ..................................  I   WATT   MIN'

VSWR.   INPUT  AND  Output........,.............................     2:I     IvlAX

opEF3AT]NG cHAFaACTEF3]sT]cs

ELEMENT VOLTAGE 2 CURF3E:NT
l|ELIX  I a      TO       loo          VDC 5           MA          MAX

HELIX  2 550       TO       850           VDC 20           M^          MAX

COLLECTOFt 550       TO      9S0           VDC 30           M^          MAX

ANODE  , a      TO        25           VDC 5           MA          MAX

ANODE  2 a      TO        2S           VDC 5          lu^         MAX

^NODE  3 0       TO       ZOO            VDC 5           MA          MAX

ANODE  4 a       TO       ZOO            VDC 3           MA          MAX

ANODE  5 a      TO      600           VDC 5          M^          MAX

ANODE  6 a       TO       600           VE)C 5           MA          MAX

C^TlloDE 0VDC cO           M^          MAX
liE^TER 6       TO         12           VDC 3       A M F.           MAX

F.C€uSING...........................................ELE:CTFtosTATIC

ME:CHANICAL CHARACTE:RISTICS
CAPSULE  FINIsll   ............................................ CHROME

END  cAp  FINISH    ......................................     BL^Cr(  ^NODIZEE}

^uXILI^FtY  COOL.ING  FIEQulFtED  .....................................     NONE

R-F  cONNECTORs ................................. FEMALE.  aREM^R  TNc  6132

D-a  CONNECTOR    .................................. WINCHESTE:R  M12P-L9ll.9

COLLECTOR  CONNECTOR  .................................     WINCHESTER  9MIP

NET  WEIGliT ...............................................   2.a  LBS

a.63  W^TTB  OVEFt  F3^NGE  a.5  TO  I.a  KMC

^L.L  VOLTAGE:9  ME^SuFtED  WITli  FtESF.ECT  TO  C^TlloDE

lFtE: / H^-58 / M^FtcH.   1960

__~`\



TENTATIVE   CHARACTE:RISTICS
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HA - 60

HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F.OCUSED,    X-BAND   LOW-NOISE   AMPLIF.IER

ELECTF3ICAL  CHARACTERISTICS
FREQUE:NCY   RANGE        ...................................       8.0      TO      11.0      KMC

SMALL-SIGNAL   GAIN      ......................................       25   DB      MIN

SATURATION    POWEFi     OUTPUT  .......,.........................        10   DBM      MIN

VSWR,    INPUT   AND   OUTPUT     ....................................         2:I      MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 1050          TO        1250     V 0  5            MJI      MAX
COLLECTOR I 300                     v 1.5            MA      MAX

ANODE   I 0          TO          150     V 0  a,         M^      MJIX
ANODE   2 50          TO          ZOO     V 0. a,         M^     MAX
ANODE   3 250          TO          GOO     V a. 01          MA       MAX
ANrir)F   4 0        TO    -loo    V a.01          M^      MAX

CATHC)DE OV 1.5           M^      MAX
HE:ATER 6.3V 1.2         AMP      MAX

F OC US I NG   ..............

MECHANICAL CHARACTERISTICS
PERIODIC     PERMANENT     MAGNET

'.,`,,--.

•:ELp.\

CAPSULE   FINISH   ...........................................     CHROME

END   CAP   F.lNISH    .....................................      BIACK     ANODIZED

AUXILIARY   COOLING   REQUIRED       ....................................    NONE

NET   WEIGHT      .............................................       4.5   LB9

'^    LOWER    NOISE    FIGURE    CAN    BE  ACHIEVED    By    OPTIMIZING    THE    TUBE    F.OR    NAF}ROWBAND    OPERATION.

LNT  /  HA   -60  /  AUGUST,     1961



INITIAL   CHARACTE:RISTICS

nu'oc(ure
'velopment

ncreerinq

a

fi

HA -61

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -F-OCUSE:D,    ME:DIUM-NOISE:   7.0   TO   14.0   KMC   AMPLIFIE:R

ELECTF2lcAL CHARACTERISTICS
FREQUENcy   RANGE   ....................................      7.0     TO      14.0      KMC

SMALL-SIGNAL   GAIN       ......................................    25     DB      MIN

SATURATION   POWER    OUTPUT  .................................       a     I)BM      MIN

NO[SEFIGURE'  .........................................        15     DB      MAX

VSWR.    INPuTAND   OUTPUT     .................................        2:1,      3:I      MAX

OPERATING  CHARACTE:RISTICS

ELEMENT VOLTAGE a/OREGULATION CUF2RENT

HELIX 1000       TO     1300     V a. 025       MA      M.LX

COLLECTOR * 1000        TO      1500    V 2.0           MA      MAX

ANODE   I 0       TO       '50    V 0. 01           MA       MAX

ANODE:   2 0        TO        15®     V 0.01          MA      MAX

ANODE   3 0       TO      500    v 0. 01          MA      MAX

ANot.F   4 0      TO     -50    V 0.01          MA       MAX

CATHC)DE OV 2. 0           MA      MAX

H EA T E: FI 5.0   TO       7.5     V I.1        AMP      MAX

*COLLECTOR     VOLTAG E     MUST     BE    ADJUS TABLE.

Foe US I NG        ..............

MECHANICAL CHARACTE:RISTICS

TYPE   N.   MALE

SOLENOID.      MPE:     TYPE:     BS   -27C

a__-I

CAPSULE   FINISH   .....................................      BLACK     ANODIZED

E:ND   CAP   FINISH     .....................................      BLACK     ANODIZEO

AUXILIARY   COOLING   RE:QUIRED  ............................     §OLENOIO     BLOWER

NET   WEIGIIT      .............................................         I.0     LB

A    LOWER    NOISE    FIGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING    TIIE    TUBE    FOR    NARROWBAND    OPERATION.

LNT  /  HA   -61   /  SEPTEMBER,     1961



INITIAL   CHARACTE:RISTICS

®

HA - 62

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID -F-OCUSED,    LOW -NOISE:   S -BAND   AMPLIF.IER

ELECTRICAL CHARACTERISTICS
FFiE:QUENCY   RANGE   ....................................         2.0      TO      4.0      KMC

SMALL-SIGNALGAIN       .....................................          25      DB      MIN

SATURATION    POWE:R     OUTPUT   .................................        7      DBM      MIN

NOISE   FIGURE'  .........................................         Io      DB      MAX

VSWF3,    INPUT   AND    OUTPUT      ....................................

OPEF2ATING  CHARACTERISTICS

2:I     MAX

ELEMENT VOLTAGE a/OREGULATION CUF3RENT

Ii E L I X 385        TO        BOO              V 0. 02          MA      MAX

COLLECTOFt  2 385       TO       700            V 2.0            MA      MAX

ANODE:   I 0       TO         7S            V 0. 0'          MA      MAX

ANODE   2 0       TO       150            V a.01           MA      MAX

ANODE:   3 0       TO       leo           V 0.0'         M^      MAX

ANr)nF   4 0      TO    -75          V 0.01           MA       MAX

CATHC)DE: OV 2.0           M^      MAX

HE:ATER 5.O  TO             6.3       V 1.0        AMP     MAX

FOG US I NG        .............

ME:CHANICAL  CHARACTERISTICS

TYPE   N,   MALE

SMIP-I\ •E     Hi-

M9P -LSH 19

E=-_--

(,:.'))\.:=±/_

2  COLLECTOR    AND     SOLENOID     VOLTAGES     MUST     BE    ADJUSTABLE.

3   LIGHT`^/E|GHT.     LOW   ~   POWER     SOLENOID. LNT  /  HA   -62  /  SE:PTEMBER.     1961



TENTATIVE   CHARACTE:RISTICS
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HA - 71

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F.OCUSE:D,    loo MW   X-BAND   AMPLIFIE:R

ELF:CTRICAL CHARACTERISTICS
FREQUENCY   RANGE  ....................................     8.        TO     12.4     KMC

SMALL-SIGNAL  GAIN      .....................................         2S     DB     MIN

SATURATION   POWER   OuTPUT    ................................        20    DBM     MIN

GAIN   AT  SATURATION     .....................................         Z0     DB     MIN

VSWR.   INPuT  AND  Output    ....................................       2:I     MAX

OPE:FIATING CHARACTERISTICS

ELEMENT VOLTAGE: ®/a    REGULATION CURRENT
H E: L I X 2000         TO       2300    V I.a           M.1          MAX

COLLECTOR 2000         TO       2300     V 8.a           MA           MAX

ANODE a         TO         800    V a.I            MA           MAX

CATllODE: OV 8. 0           M^          MAJ(

GRID 0*V a.2S         MA          MAX

Ii E:A T E R 7.0V 1.2           AMP       MAX

*A    NEGATIVE    VOLTAGE    CAN     BE:    APPLIED    FOR    R-F    ATTENu^TION.

FOCUSING .................................      PEF{IOD[C     PEFtMANENT     MAGNET

MECHANICAL CHARACTE:RISTICS

TYPE   N,    FEMALE
COOLING
HOLES

CAPSULE   F[NISH   ...........................................    CliFioME

END  CAP  FINIsll    .....................................     BIACK    ^NODIZED

AuXILIARYCOOLINGF3EOUIF=ED   ..........................     5     CFM     @     1lT      OF     H20

NET  WEIGHT      ............................................    81/4     LBS

FWA  /  HA   -71   /  NOVEMBEF2,   .960



TENTATIVE   CHARACTERISTICS
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HA - 72

HUGGINS    LABORATORIES,    lNC.
999    East  Arques   Avenue   .   Sunnyvale,   California

SOLENOID -F-OCUSED.    LOW-NOISE   UHF. -BAND   AMPLIF.IER

ELECTRICAL CHARACTERISTICS
FREQUE:Ncy   RANGE      ...................................       a.5     TO     ..a     KMC

SMALL-SIGNALGAIN     ......................................    25    DB     MIN

SATURATION   POWER    OuTPUT .................................      0    DBM     MIN

NOISE  FIGURE I

VSWR,   INPUT  AND   OuTPUT   ....................................        2:I     MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 70         TO           120      V 0. 02        M^     MAX

C0LLECT0F= *  FIXED 2.a           MA      MAX

ANODE   I a        TO            30      V 0. 0'          I\4A      MAX

ANODE   2 a        TO            $0      V a. 01         M^     MAX

ANODE   3 0         TO             cO      V a.®1          M^      MAX
•   I.  .         ` a        TO            30      V 0.0'         MA      MAX

CATli0IJE Ov 2. a           MA      MA)C

IiEATER a.®    TO              7.5    V I.2      AMP     MAX
*THIS    l-UBE    WILL    OPERATE    WITIl    ^N Y    FIXE:D    COLLECTOR

vOLT^eE     IN     THE     RANGE     OF    270     TO    400    volts.
FOCUSING ......................................     90LENOID,    820    GAuSS

ME:CHANICAL CHAF2ACTERISTICS

TYPE   N,    MALE

SNIPT9'|a-L\"::i--

®

M9P-LSH

CAPSULE   F[N]Sli      ..........................................    CHFtoME

END   CAP  F-lNISH        ..........................................    CIIROME

AUXILIARY  COOLING   REQUIRED     ...........................     SOLENOID     BLOWER

NET  wEiGHT    ............................................   I   IA    Lag

A   LOWER    NOISE    FIGURE   CAN   BE   ACHIEVE:D   By   oPT|M|Z|NG   T|iE    TUBE   FOR   NARROWBAND   OPERATION.

LNT  /  11^  -7Z  /  NOVEMBER,   1960



TE:NTATIVE:   CHARACTERISTICS

a

a

lu'acture
velopmer`t

HA - 73

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -F-OCUSE:D,    LOW -NOISE:   L -BAND   AMPLIF-IER

ELECTRICAL CHARACTERISTICS
F.REQUE:NCY   RANGE:       ........ I.a     TO    2.a     Kfvtc

SMALL-SIGNAL   GAIN     ......................................    25     -a      MIN

SATURATION   POWER    OUTPUT      ................................       a     DBM      MIN

NOISE   F[GUFtE'      .........................................      8     I)B      MAX

VSWF},    INPUT  AND   OuTPuT   .....,..............................        2:I      MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX I ®!        TO       ZOO             V a.01         M^      MAX

C0LLECT0Ft 165        TO        SOO            V a. 0           hA^      MAX

ANODE   I 0      TO         20           V a. Ot         M^      MAX

ANODE   2 0       TO        20           V 0. 0'        M^     M^X

ANODE:   3 0      TO      '50           V a.Ot         M^      MAX

jLNriTlf=   4 -25      TO        25          V a. 01           I`AA       hA^X

CATHODE OV 2. a          M^     MAX

H E:A T E F` 5.a  TO            7.5       V a.8       ^MP     MAX

F.OCUSING  .....................................    SOLENOID.1000     G^uSS*

MECHANICAL CHARACTE:RISTICS

TYPE    N,  MALE M9P-LSH

CAPSULE   F.lNISH       ....................................      BLACK     ^NODIZED

END   CAP   F-1NISH        ....................................      Bl^CK     ^NODIZED

AUXILIARY   COOLING   RE:QUIFtE:D      ...........................      SOLENOID     BLOWER

NE:T   WEIGHT     .............................................         I.a      LB

I  A    LOWER    N0lsE   F.lGURE  CAN   BE:  AcllIEVED  BY  OPTIMIZING  THE:   TUBE   FOR  NARROWBAND   OPERATION.
#SOLENOID    VOLTAGE    MUST   BE   ADJUSTABLE    OVER   A    MINIMUM    RANGE    OF   90  -115   VOLTS.

LNT  /  HA   -73  /  JANUARY,   1961
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TE:NTATIVE:   CHARACTE:RISTICS

ft

n

ZL=

HA - 89

HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLEN0ID -F.OCUSED,    LOW -NOISE   S -BAND   AMPLIF-IE:R

ELECTRICAL CHARACTERISTICS
F.REQUE:NCY   RANGE       ........

SMALL-SIGNAL   GAIN     .......

SATURATION   POWER    OUTPUT      .    .

NOISE   F16URE  I      ..........

2.a    TO    4.a     KMC

.    .    .       20   DB      MIN

•    .       10   DBM      MIN

.    .    .        8   DB     MAX

VS\^/R,    lNPuT  AND   OuTPUT    ....................................        2:I      MAX

OPERATING CHARACTE:RISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 3 7S       TO       450       V 0. 02         MA      MAX

COLLECTOF=   * VH     +       too      V 2.0            MA      MAX

ANODE   I 0       TO         75       V a. Ot         M^      MAX

ANODE   2 a       TO       loo      V 0. a,         M^     MAX

ANODE:   3 a       TO       ISO       V 0. 01          M^      MAX

I   L   .  .          ` a      TO   -  75      V a-01          M^       MAX

CATHODE OV 2. 0          M^     M^X

HEATER 9.0  TO           a.5  V .I        AMP      MAX

FOCUS ING  ..............

MECHANICAL CHARACTERISTICS

TYPE   N,  MALE

BIGID   COAX

SOLENOID,    89  -67C*

CAPSULE:   FINIsli  ...........................................     CIIFIOME

END   CAP   FINISH    ...........................................     CHROME

SOLENOID     BLOWER

•...         2   I/2     LBS

'^    LOWER    NOISE    FIGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING    THE    TUBE    FOR    NARFiowBAND    OPERATION.

*COLLECTOR    ^NO    goLENOID    VOLT^GEg     Must    BE    ^DJUST^BLE.

LNT  /  HA   -89  /  AUGUST,     1961



SUPPLEME:NTARY   TENTATIVE   CHARACTERISTICS

®

a

a

HA - 89

HUGGINS    LABORATORIES,    INC.
999    East  Arques   Avenue  .  Sunnyvale,   California

SOLENOID -F.OCUSED,    LOW -NOISE   S -BAND   AMPLIFIER

THE     HA   -89     CAN     BE     SUPPLIED     TO     PROVIDE     VERY     LOW     NOISE     PERFORMANCE     OVE:R     SELECTED

PORTIONS     OF     THE     S   -BAND.

E:LECTRICAL   CHARACTERISTICS

F F3 EO u E= N C Y MAXIMUM MINIMuM M]N]MUM MAXIMUM
RANGE NOISE SMALL  -SIGN^L SATURATION INPUT  AND  OUTPUT

F' I a u R E GAIN POWER     OUTPUT V§WR

2.2     TO     2.3     KMC 4.5     DB 25DB 10MW 2:1

2.3     TO     2.7     KMC 4.5     DB 25DB 10MW 2:I

2.9     TO     3.I      KMC 5.5     DB 25DB 10MW 2:I

3.4     TO     3.6     KMC 5.a     DB 2SDB 10MW 2:I

OPERATING   CHARACTE:RISTICS

SAME    AS     SPECIFIED     F.OF3     ST^NDAF]D     HA  -89

FOCUSING:        BS   -67C.     LIGHTWEIGHT     (APPROXIMATELY    22   LBS)     AND     LOW     POWER     (150     WATTS     MAX)

MECHANICAL   CHARACTERISTICS

9AME    AS     SPECIFIED     F.oFa     sT^ND^F=D     H^   -89.

LNT  /  HA   -89   (SuPPLEMENT)  /  AUGuST,     1961
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PA-1

HUGGINS    LABORATORIES,    lNC.
999    East  Arques   Avenue   .   Sunnyvale,   California

TENTATIVE:   DATA

PULSE:D   X-BAND   TRAVE:LING    WAVE:   TUBE   AMPLIF.IER

E:LECTRICAL   CHARACTERISTICS
FREQUENCY     RANGE  ............................    8.0     TO     11.0     KMC

PEAK     POWER     OuTPuT ..........................    I     WATT     (MIN.   )

SATURATION     GAIN  ......   o   .....................      28     DB     (MIN.)

DUTY     RATIO .............................   a   .   .   .     0.   03     (MAX.   )

POWE:R   SUPPLY   REQUIRE:MENTS'
PEAK     CATHODE:     CuRRE:NT  ...............   a    .   .   o   .   a   .   .     50     MA     (MAX.   )

PE:Al<     HELIX     CuRRENT  .........   a   ........   a   ......       15     MA     (MAX.   )

PEAK     PULSED     GRID     VOLTAGE:     (FORWARD) ............     loo    VOLTS     (MAX.   )

PEAl<     GRID     CURRENT  ..........................      5     MA     (MAX.   )

AVE:RAGE     CATHODE     CuRRE:NT     WITH     ZE:RO     B.AS  ......     5     MA     (MAX.   )

ANODE     VOLTAGE     (NOTPuLSED) ...........   o   .........     1900    TO     2300     VOLTS

HELIX     AND     COLLE:CTOFt     VOLTAGE:  .................   2100     TO     2600     VOLTS

HE:ATER     VOLTAGE.   .   .   a   .........................    6.   3    \/OLTS

HEATER     CuRRENT .....................   a   a   ......     1.   5    AMPS     (MAX.   )

MAGNETIC     FIELD  ........   a   a   ......   a   .   .   .   a   ........      1000     GAuSS

ANODE:     VOLTAGE:     (NOTPULSED) ..................   a   .        1900     TO    2600     VOLTS

liEATER     VOLTAGE  ......   a   .................   a   .   a   .   .    6.   3    \/OLTS

HEATER     CURRENTo   ...........................   a    I.5    AMPS     (MAX.   )

MAGNETIC     FIELD.   o   .    .   o   ......   a   .   .   a   ..............     1000     GAUSS

ME:CHANICAL   CHARACTE:RISTICS
RF     CONNE:CTORSo   .............................    TYPE     N     MALE

DC     CONNE:CTORo   ...............   o   ..............    WINCHESTER     PM6P*

CAPSULE:     LE:NGTH  ...........   a   .................    14     3/4     INCHES

CABLE:     LE:NGTHS     (CAPSULE   TO   END  OF   CONNECTOR).
RF     CABLES        INPUT ......................

OUTPUT....................
PoWEF3   CABLE®  o  .......................-.

CAPSULE:     DIAMETER  ...........   a   .   .   a   ............    I.   0     INcli

NET     WE:IGHT .....   ®   ...........................    I.   0     POUND

*    SUPPLIED     WITH     MATING    CONNECTOR.

IALL    DC   VOLTAGES    MEASURE:D     WITll    RESPECT    TO   CATHODE.     STAND-

ARD     TUBE     IS     SUPPLIE:D     WITll      COLLECTOR      GROUNDED     TO    THE     CAP-

SULE.

2PULSED    GRID      VOLTAGE      Must    BE:    ADJUSTABLE:      FROM      ZERO    VOLTS

F.OR     INITIAL     FOCUS  ING     PuRPOSE:So

PA~l  /  PAGE  I  /  2-15-59
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PA-3

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TENTATIVE:   DATAI

PULSED   S-BAND   TRAVELING   WAVE   TUBE   AMPLIFIER

(    ANODE:    PULSE:D    )

ELECTRICAL   CHAFiACTERISTICS
F-F3E:QUENCY    FZANGE  ------------------------   2.a    -4.a    KMC

PULSE:D   C)PERATIC)N                              CW   OPERATIONpc)WER    oiJTpuT ----------  in    WATT    (MiN.) ----   I     WATT    (MIN.)

SATURATION    GAIN  --------- 27    08     (MIN.) ------ 27    DB     (MIN.)

SMALL     SIGN^L    GAIN  ------- 30    DB     (MIN.) ------ 30    DB     (MIN.)

DUTY    FiATIC) ----------- ~---O.I     (MAX.)

OPERATING   CHARACTERISTICS

PULSE:D   OPERATIC)N                               CW   OPERATIONCATHODE     CUF2FIE.NT  --------  60     MA     (MAX.) ------ 25.0     MA     (MAX.)

HELIX    CURRENT ------- ~--I.0    MA    (MAX.) ------ U     M^     (MAX.)

ANODE     VOLTAGES-~  ------ ~450-GOO     VC)LTS  ---- ~-200-300    VOLTS

HEL[XvoALNTDA::2L_L_E:_C_T_a_F3____9oo_,ioovoLTs___---850-950V0LTS

HEATE:R    VOLTAGE -------------- T~ ----- 7.0    VOLTS

HEATER    CuRRE:NT ----- ~---~ ---------- I.0   AMPS
MAGNE:TIC    FtELD --------------------  1000    GAUSS

ME:CHANICAL   CHARACTERISTICS
F3F    CONNECTOFt ------------------------  TYPE    N    MALE

c^psuLE    LENGTH ----------------------  „    t7-2Zfat,NCHES
CAPSULE    Dl^METER --.------- ~~ ----------  I.O    INCH

NET    WEIGHT~ -------------------------  I.O    POUND

PRICE       S'ooo.oo

DELIVERY      6    To    8    wEEKs

I      THIS     SUPERCEDS     DATA     SHE:El-PA-3     /I/    6-I-57.

a     ALL     DC     VOLTAGES     MEASURED     WITH     RESPECT    TO    CATlloDE.     COLLEC-

TOFt      MAY      BE      INSULATED     AND      THUS       ANY      ELEcl-RODE        OPEFt^TED          ^T

GROUND     POTENTIAL.

3     ^NOD.E      SuPPLY     MuST      BE     ^DJUST^BLE     FROM     ZERO    VOLTS      FOR       INI-

TIAL    FOCUSIN.G     PuRPOSES.

P^-3 /  PACE  I  /  „-,-J7



CHARACTE:RISTICS
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PA-4

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -FOCUSED,    I -WATT   S-BAND     PULSE:   AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY      RANGE    ...................................         2.0     TO     4.0     KMC

MAXIMUM    DUTY   CycLE     .........................................         0.10

VSWR,    INPUT   AND   OuTPuT     ,...................................         2:I       MAX

CHARACTERISTIC PULSED  OPE:RATION CW OPERATION
SMALL  SIGNAL  GAIN 33                    DB                  M[N 25                    DB                  M[N

9^TURATION  GAIN 30                    DB                  MIN 20                    DB                  MIN

POWER  OUTPUT 30                    DBM             M]N 20                    DBM             MIN

OPEF2ATING  CHARACTERISTICS

CHARACTERISTIC PULSE:D  OPERATION * CW OPERATION
HELIX  AND  COLLECTOR   VOLTAGE 800                 TO                 950                 V 800                 TO                950                 V

ANODE   VOLTAGE ZOO                  TO                  700                  V ZOO                   TO                   700                   V

GRID  VOLTAGE 0                TO                '50                V 0                 TO                 too                 V

HEATER  VOLTAGE 7.0V 7.0V

HE:LIX  CURRENT a.0            MA               MAX 0.3            MA               MAX

COLLFCTOF2   CllF3F3ENT 50. 0           M^              MAX ZO.0            M^                MAX
ANODE   CURF3ENT 0.10          MA                MAX 0.10          MA                MAX

GRID    CURRENT 15.0            MA                MAX 5.0            MA               MAX

CATHODE    CuRRENT 50.0            MA               MAX 20.0            MA                MAX

HEATE:F3   CUFtF3ENT 1.2           AMP            MAX 1.2            AMP            MAX

FOCuSING ......................................      SOLENOID.      600     GAUSS

MECHANICAL CHARACTEFilsTICS

TYPE    N,   MALE sMIP\6P=7

COOLING      SLOTS

AUXILIARY   COOLING   RE:QUIRED

NET   WEIGHT    ..........

*  PEAK    VALUES

......     90LENOID     BLOWER

.............          1,0      LB

PA  /   PA   -4  /  DE:CEMBER,     1960



PA-4 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VAN=410vVH=890vVg=loov I       PULSED OPERATION

2.0                                          3.0
FREQUENCY    ,       kmc

POWER    OUTPUT

VAN=VH=f=3. 4lov890v0kmc

00

80
60

Vg=2

PULS ED OPERATloN

-60   -50   -40   -30    -20    -10       0         10
PIN     (dbm)

TRANSFER    CHARACTERISTICS

PA /  PA -4 / DE:CEMBER,   1960

PULSED OPEFiATION VAN=410vVH=890vVg='OOv

2.0                                         3.0                                          4.0
FBEQUENCY    ,      kmc

SATURATI ON        GAIN

P-I-. ULSEDT`` OPE RATIO N VANSVH=8PIN=4lov90vSAT

\`\.
.2.0\\.\ kmc

\\\ \ \
\ \

4.0 kmc
\\3.0\\\ kmc  `.

\ \

\

\\

\ \ \

loo                75                  50                  25                   0
GftlD  -CATHODE    VOLTAGE    (volts)

GRID    CONTROL



CHARACTEF3lsTICS
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PA-5

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID -FOCUSE:D,    300-MW   X-BAND   PULSE:   AMPLIF'IER

ELECTRICAL CHARACTE:RISTICS
FREQUENCY    RANGE   .....................................    8.OTO   t2.4      KMC

MAXIMUM   DUTY   CYCLE   ..........................................         0.I

VSWR,    lNPuTAND   OuTPUT  .....................................      2:I      MAX

CHARACTE:RISTIC PULSED OPERATION CW OPERATION
SMALL  SIGNAL  GAIN 30          DB                   MIN 23          DB                  M]N

SATURATION  GJLIN 23            DE3                     MIN '5          DB                  MIN
POWER  OuTPul- 25           DBM              M]N 17          DBM              MIN

OPERATING CHARACTERISTICS

CHARACTE:RISTIC PULSED OPE:RATION  * CW OPERATION
HELIX  AND  COLLECTOR  VOLTAGE 1800              TO                 2300              V 1800               TO                 2300              V

ANODE:   VOLTAGE a              TO                  750              V a              TO                  750              V

GRID  VOLTAGE 0              TO                  250              V a             TO                    50             V

IIE^TER  VOLTAGE 7.0V 7.0V

HELIX  CuRRENT 10.a         MA                MAX 0.5         J«A              MAX

COLLFCTOF`  CuFtF{ENT 50. 0         MA               MAX to.a         MA               MAX

ANODE   CuF3F3ENT 0.10       MA                MAX a.'0      M^              MAX
GRID  CuRRE:NT 15.a         M^               MAX 3.a         M^               MAX
CATHODE  CURRENT 50. a         M^               MAX 10.a          MA                MAX

HE:ATER   CuRRENT I.2         AMP            MAX I.2         AMP            MAX

FOCUS ING     ..............

MECHANICAL CHARACTERISTICS

E= 12„

CAPSULE   FINIstl     ...........................................  CHROME

END   CAP   FINISH       ...........................................  CHROME

AuXILIARY   COOLING   REQUIRED    ............................      SOLENOID   BLOWER

NET   WEIGHT   ...............................................    I.0   LB

*     PEAl<   VALUE P^  /  PA   -5  /  MOVE:MBER,     1960



PA-5 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VAN=550vVH=2090vVJ=70v PuLSED OPERATloN

Ill

8.0                                                 10.0                                             12.0

FREQUENCY    ,       kmc

POWER    OUTPUT

VAN=VH=f='O 550v209.0kmc PULS ED0
'pERAT

'ON

+50

+30

+'0

Vg=-I

lov
-50   ~40   -30   -20    -10       0     +10     +20

PIN      (dbm)

TRANSFER    CHARACTERISTICS

P^  /  PA  -5  /  NOVEMBE:R.     1960

PULSED OPERATION VAN=550vVH=2090vVg=70v

8.0                                               10,0                                            12.0

FREQUENCY    ,      kmc

SATURATI ON        GAIN

IPuLS\
ED0

11PERAIT
loN VAN=VH=2PIN=550v090vSAT.

\\.
`\`

\

8,2km10.012.4

\\(\.\

\

\
\I, .,.1`\

II1II

\ \1

+80            +40               0              -40             -80
GRID-CATHODE  VOLTAGE   (volts)

GRID   CONTROL
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HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      M®nlo   Park,  Califomia

TENTATI  VE   DATA

PERMANENT   MAGNET   FOCUSED    PULSE:D   S-BAND
TRAVELING    WAVE    TUBE:   AMPLIF.lE:R

15/
ELECTRICAL   CHARACTERISTICS

FFtEQUENCY     RANGE  ...........................    2.0     TO     4.a     KMC

PuLSED   OPERATION                             CW  OPER^TIONPOWER     OuTPuT  .............   I     WATT     (MIN.)  .....   loo     MW     (MIN.)

SATUF3^TION     GAIN  ..........       30     DB      (MIN.)  ......     20     DB      (MIN.)

SMALL     SIGNAL     GAIN  ........       33     DB      (MIN.)  ......     Z5     DB      (MIN.)

DUTY     RATIO  ...............     a.I      (MAX.)

POWER   SUPPLY   REQUIREME:NTS'

PupLES^EKDv:PLEURE^sT I °N                           CW  OPER^TI Ow
CATHODE     CuF`FtENT  ..........    60.0     MA      (NIAX.)  ....    15.0     M^      (MAX.)

HE:LIX     CuRRENT  ............      10.0     MA      (MAX.)  ....    0.2     M^     (     M^X.)

GRID     VOLTAGE  .............      150     VOLTS      (MAX.)..     60     VOLTS      (M^X.)

GF3ID     CuF`FtENT  .............      „     MA      (MAX.)  ......   3     MA      (      MAX.)

ANODE     VOLTAGE
(NOT   PULSED) ..............    ZOO     TO     GOO     VOLTS.   .    .    ZOO     TO     GOO     VOLTS

HELIX    AND    COLLECTOR
VOLTAGE  .....................     BOO     TO     950     VOLTS

HEATER     VOLTAGE  ...................     7.0     VOLTS

HE^TEFt     CURF3ENT  ........   a   ..........    t.a     AMPS

MAGNETIC     FIELD  ...................     600     GAUSS

MECHANICAL   CHARACTERISTICS
RF     CONNECTOFts  .............................    TYPE     N     FEMALE

ON    C^P9uLE
DCCONNECTOR..............................WIN8#Ec9^TPESRu¥:2*P

c^psuLE     LENGTH  ...........................        „     ,37ng+NCHEB'

CAPSULE     Dl^METEF=.   .   a    .......................    2.0     ]NCHESI.
NET     WEIGHT  ................................    5.a     pourlDS

SUPPLIE:D     WITll     MATING     CONNECTOR.

I.      ALL     DC     VOLTAGES     MEASURE:D     WITH     RESPECT     TO     CATHODE:.      COLLEC~

TOR      IS      INSULATED     AND        THUS     ANY      ELECTF`ODE      OPEFt^TED     ~      GROu„

POTENTI^L.

F,^| /  P^CE:  ,^-,-sO
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HUGGINS    LABORATORIES,    lNC.
999    East  Arques   Avenue   .   Sunnyvale,   California

TE:NTATIVE   DATA

PULSE:D   C-BAND   TRAVELING   WAVE:   TUBE:   AMPLIF-IE:R

ELF:CTRICAL   CHARACTERISTICS
FREQUE:NCY     RANGE:  .....   o   ....................   o   .....    4.01-0     8.a     KMC

PULSED  OPERATION                             CW  OPE:RATION
POWER     POuTPuT  ...............       I     WATT     (MIN.   )  ......   loo     MW     (MINo)

SATURATION     GAIN®   .............       30     DB      (MIN.)  .......     20     DB     (MIN.   )

SMAl.L     SIGNAL     GAIN  ............       33     DB     (MIN.   )  .......     25     DB     (MIN.   )

Dul-Y     RATIOo   .   a   .   a   ..............     0.   I      (MAX.   )

POWE:R   SUPPLY   RE:QUIRE:ME:NTS'
PULSED   OPE:F`AT[ON

n
C W . a P E F`A T I ON

FIE:AK  VALUE:§
CATHODE:     CURRE:NT  .......   a   .....   o    60.   0     MA     (MAX.   )  .....    15.   0     MA     (MAX.   )

HE:LIX     CURRE:NT®   .........   a   .   a   .    .   .10.0     MA      (MAX.   )  .....    0.2     MA      (MAX.)

GRID     VOLTAGE  .................     150     VOI.TS     (MAX.)...     60     VOLTS     (MAX.)

GR  ID     C  URRENT.   a

ANODE     VOLTAGE2
(NOT   PULSE:D).   .   ,

t5     MA     (MAX.)  .......   3     MA     (MAX.   )

loo     TO    GOO    VOLTS  ....    loo    TO    600    VOLTS

HELIX    AND     COLLECTOR
VOLTAGE  ......................   a   a   .1200     TO     1600     VOLTS

HEATER     VOLTAGE  .......................    7.0    VOLTS

HE:Al-EF3     CURF3E:NT  .....,...   o   ............   a     I.   2     AMPS

MAGNE:TIC     FIELD  ..............   a   ........     1100     GAu.SS

ME:CHANICAL   CHARACTE:RISTICS
RF     CONNECTORS  ......   a   ......   a   ...........   a   ........    TYPE     N     MALE

DC     CONNE:CTOF=  .....    a   ................   a   ............

GR  ID     CONNE:CTOR  .............   o   ...................

WINCIIESTEF=     PM6P*

W[NcllESTEFI    SMIP*

CAPSULE     LENGTH  ..............................   a   .   .   .13    5/8     INCHES

CABLE     LE:NGTHS      (CAPSULE:   TO   E:ND   OF.   CONNE:CTOR)
RF  CABLES          INPUT .....................

OUTPUT.......,,,,  ®  ®  ,,.....
PO\^/EFI   CABLE:o   a   ..................

t2.  0     lNcllES
12.   0     lNCHES
17.   a     INCHES

CAPSULE     DIAMETEF3.   a   .............................    1.   a     lNcli

NET     WEIGHT ......   o   ..............................    I.0     POUND

*     SuPPLIED     WITH     MATING     CONNE:CTOR.

I     ALL     DC     VOLTAGES     MEASURE:D     WITH     RESPECT    TO    CATHODE.      COLLECTOF3

MAY    BE:         INSULATED      AND      THUS      ANY      ELECTRODE          OPE:RATED      AT    GROUND

POTENTIAL

2    ANODE     SUPPLY      MUST      BE     ADJUSTABLE:      FROM     ZERO    VOLTS     FOR      INITIAL
FOCUS  ING     PuRPOS  ES  .

PA-7/  PAGE  1  /  2-ls-59
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PA-8

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-FOCUSED,         1       WATT    C-BAND    AMPLIF.lE:R

(HIGH     Mu    GRID)

ELECTFilcAL  CHARACTE:RISTICS

CHARACTERISTIC PULSE:D  OPERATION CW OPERATION
8M^LL  SIGNAL  GAIN 30     DB         MIN 27     DB        MIN

SATURATION   GAIN 30     DB         MIN 20     DB         MIN

POWE:R  Output 30     DBM   MIN 27     DBM    M]N

OPERATING  CHAF2ACTERISTICS

CHARACTE:RISTIC PULSE:D  OPE:RATION  * CW OPERATION
HELIX  AND  COLLECTOFi   VOLTAGE 1200      TO      1600                         V 200     TO     IS00                      V

ANODE   VOLTAGE 0     TO       600                     V 0     TO       700                     V

GRID   VOLTAGE 0     TO        150                       V 0     TO       150                    v

HEATE:R   VOLTAGE 7.0V 7.0V

HELIX  CuRRENT 10.0     MA                            MAX 2.0     MA                            MAX

COLLFCTOFI   CuF3F2ENT 35.0      TwlA                               MAX 25.0     MA                           MAX

ANODE   CUF3RE:NT 0.I      IVIA                              MAX 0.t50     MA                          MAX

CATHODE   CURFiE:NT 35.0      MA                            MAX 30,0     MA                          MAX

GRID   CuRRENT t5.O     MA                            MAX 10.0     MA                            MAX

HE:ATER   CURRENT I.2     AMP                       MAX I.2     AMP                       MAX

F.OCUSING.     .

MECHANICAL  CHAFiACTERISTICS

COOLING
HOLES TYPE    N,    FEMALE PMIP

=61
LT:I__I_=_-:

AUXILIARY   COOLING    REQUIRE:D      ..........................  AiF}:    5   CF.M      @    tu    WATEF3

NE:T    WEIGHT    ..............................................      51/2    LBS

*     PEAK   VALUE:a PA  / PA-8 / APF} I L .   1960
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HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F-OCUSE:D,I  -WATT   8.0   TO    11.0   KMC    PULSE:D   AMPLIF.IE:R

ELECTF2ICAL  CHARACTERISTICS
FRE:QUENCY   RANGE:      ....

CHARACTERISTIC PULSE:D  OPERATION CW OPE:RATION
SMALL  SIGNAL  GAIN 30      DB         MIN NOT  APF'LICABLE

SATURATION   GiAIN 27     DB         MIN NOT  AF'PLICABLE

POWER  OuTPUT 30     DBM   MIN NOT  APPLICABLE

OPERATING  CHARACTERISTICS

CHARACTE:RISTIC Pun.SE:D  OPE:RATION   * CW OPE:RATION
HELIX  AND  COLLECTOR   VOLTAGE: 2000     TO     2600                      V NOT  APPLICABLE

ANODE  VOLTAGE '500     TO     3000                      V NOT  APPLICABLE

GRID   VOLTAGE: 0     TO       loo                      V NOT  APPLICABLE

HEAT-ER   VOLTAGE 7.0V NOT  APPLICABLE

HELIX  CuRRENT 15     MA                           MAX NOT  APPLICABLE

COLLFCTOF=   CuF3F3ENT 35     MA                           MAX NOT  APPLICABLE

ANODE   CuF2F]E:NT 3     MA                          MAX NOT  APPLICABLE

CATLIODE   CURF3ENT 50     MA                          MAX NOT  APPLICABLE

GRID   CURFiENT 5     MA                          MAX NOT  APPLICABLE

HEATEFI   CuRF=ENT 1.4     AMP                        MAX NOT  APPLICABLE

F. OC US  I NG     ..............

MECHANICAL  CHARACTERISTICS

TYPE    N,    FEMALE

NE:T   WEIGHT

*   PEAK     VALUES

•    .    I    .,...    '    .    .       5   I/4   LBS

PA  /  PA   -9  /  NOVEMBER.1960
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PA- I 0

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F-OCUSED,10-WATT   S-BAND   PULSE:   AMPLIF.IER

ELECTRICAL CHARACTERISTICS
FRE:QUE:NCY    RANGE:    .....................................

CHARACTE:RISTIC PULSED  OPERATION CW OPERATION
SMALL  SIGNAL  GAIN 30  DB          MAX NOT  APPLICABLE:

S^TUR^TION  GAIN 27   DB          MAX NOT  APPLICABLE:

POWER  Output 40   DBM      MAX NOT  APPLICABLE

OPERATING CHARACTERISTICS

CHARACTE:RISTIC PULSE:D OPERATION  * CW OPERATION
HELIX  AND  COLLECTOFi   VOLTAGE: 900     TO     I,00               V NOT  APPLICABLE

ANODE:   VOLTAGE 450     TO        700               V NOT  APPLICABLE

GF3[D   VOLTAGE: NOT    APPLICABLE NOT  APPLICABLE

HEATER   VOLTAGE 7.0V NOT  APPLICABLE

llELIX  CuRRENT 1.0             MA               MAX NOT  APPLICABLE

COLLFCTOF2   CuF3F3ENT 60.0            MA             MAX NOT  APPLICABLE

ANODE   CuF3FiENT 0.1              MA              MAX NOT  APPLICABLE

GRID  CuRRE:NT NOT    APPLICABLE NOT  APPLICABLE

CATHODE  CURRENT 60.0             MA               MAX NOT  APPLICABLE

HEATE:FZ   CUF=F=ENT 1.2        AMP              MAX NOT  APPLICABLE:

FOCUSING   .................................      PERIODIC   PERMANENT   MAGNET

MECHANICAL CHAF2ACTERISTICS

TYPE    N,    FEMALE PM6P-LB

CAPSULE    FINISH   ........    a    .................................   CHROME

END   CAP   FINISH     .....................................   BLACK   ANODIZED

AUXILIARY   COOLING   REQUIF!E:D  ....................................  NONE:

NE:T   WEIGHT ............................................      5   I/4   LJ3S

*     PEAI<   VALUE:S PA  /  PA   -10  /  NOVEMBER,1960



•1

NARROW      BAND      -      VOLTAGE      TUNED      AMPLIFIER

GENERAL           CHARACTERISTICS

ELECTRICAL

EBrfuQ¥EgE¥GN#NgE[ri  :   :   :   :   :   :   ;w;pt2ifoae±.oF¥¥:a  Anode
2.0  KMo     22   db                    10   db

BANDWIDTH   (5   db   dora)

OPERATING

HELIX  VOIjTAGE   a    .     .    .

COLLECTOR   VOLTAGE
CATHODE   CURRENT    .
ANODE  VOLTAGE   .    .
ANODE  CURENT   .    .
HRATEB   VOLTAGE.     .
HEATER   CUREENT.    .
RAGNRTIC   FIELD®     ®

MECHANICAL

B.F®    COENECTORS    .
D.a.    CONRECTOR
CAPSULE  IiENGTH
CAPsuliE   DIAMETER.
NET   WEIGHT ....
SHIPPING  WEIGHT    .

4.0   KMc     28   db                     28   a.b
•...     15%  to  20¢  of  center

frequency

2.0  KMc     2280  ±100   volts
4®o   KMc     1160  ±   30   volts

ix  Voltage
i  m9_(.Fix8q  Appqe)\-  600  volts  (Fixed  Anode)
ua `  ( Max.  )
volts
anperes

8auss

BNC   Male  UG-88C/U
Octal  or  Wlnchester  (M7P)2
17i  lnohes
i  inch
1  pound
11  pounds

1  A  portion  of  the  helix  voltage.  is  applied  to  the  anode  and  the
instantaneous  beam  current  ls  higher  during  the  low  frequency
portion  of  the  sweep  cycle.     This  operation  can  be  obtained
only  if  helix  voltage  is  swept  as  a  function  of  time.

2  Supplied  with  mating  receptacle.
3  Length  may  vary  as  a  function  of  tube  specifications.

DRA-1  /  1  /  5-1-55



DHA-1 PERFORMANCE

6A_,rj::E:T__A.N9ffi------- -

\ /vN .,!.oy IV".1153

/v"
•22co\ L/V/)/ /1\^

IMAONETIC   FIELD  .  loo
GAu88

I

/I \ I

I

I

I.8    2.0                2£                3.0                35                 4.a                 45                 sO

F R E a u E N C Y  (KNC/S)

I®^IN ,.``.' qu¥? ------
_------
-,

AIN  ',IXI®^roet .,, in/
20                25                ®.03.8,.a

F a E a uE NCY {[w.l

GAIN         CHARACTERISTICS

3020'0a-'0•20cO
I r\- i

I   I      \\,,.o"ul/\
::````

2.a kl'c,,

4.0 k.c/,
\

/v \1/

-SWEPT   ANol)E   OPERATION-
I

10'00                                    20'00                                    3000
HELIX     VOLTAOE   (VOLTS)

0000

\
IIIii=           I I

11
.0                2±                 3:a                3.'6                 40

F R E a uE NC Y ("c~l

VOLTAGE         CHARACTERISTICS

DIMENSIONS

r '0 ''2 'N.i

INPUT

113/4  lN. '7   I/2    IN.

-lilli,
"N. J

Note:     Other  lead  lengtha  or  oorinector.s  may  be  speolfied..

SOLENOID

AS-9B

I)RA-1  /  2  /  i-i-55
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NARROW      BAND      -      VOLTAGE      TUNED      AMPLIFIER

GENERAL           CHARACTERISTics

ELECTRICAL

FREQUENCY   RANGE    ®     .     a     .
SMALL   SIGNAL   GAIN    a     a     .

BANDWIDTH   (5   db   dora)

OPERATING

HELIX   VOLTAGE    .     .     .     ®

:   :   Sw;ptLAfoae£.°F#:d  Anode
1.0  REo
2.0   KMo
®,,,

15   db                     3  db
33db
1g8   to  2o%  of33e£€er

frequency

COLLECI0R   VOIjIAGE
CATHODE   CUREENT    .
ANODE   VOLTAGE    .     .
ANODE   CURRENT    .     .
HEATER   VOIjTAGE®     .
HEATER   CURBENTo     .
MAGNETIC   FIELDo     a

MECHANicAL

B®F.     CONNECTORS    ®
D.a.    CONNECTOR
CAPsuljE  LENGTH
CAPSULE   DIAMEITER®
NET   WEIGHI ....
SHIPPING  WEIGHT    .

ua  IMax.)
3  volts
75   anp®re8
0   8&uBS

loo  REo    920  floo  volts
2®0  "o    380  ±  50  volts
Helix  Voltage
O.a  rna   (Fixed  Anode)
ZOO  -  350  volts   (Fixed  Anod®}

BNC   Male  UG-88C/U
Octal  ori  Winchester  (M7P)2
17±  inches
1  inch
1  pound
11  pounds

1  A  portion  of  the  helix  voltage  is  applied  to  the  anode  so  that
the  foeam  ourzb©nt  is  higher  when  tuned  to  the  lower  frequenoieB.

2  Supplied  wltsh  mating  reoeptaole.
3  Length  may  vary  ag  a  funotion  of  tube  speoifioatlons.

DRA-2  /  I  /  5-1-55



DHA-2 P  ERFORMANC  E

OA I N  (, |,T  ^WO®t'

\~----
-

/ `A'N' 'XI®  ^1®®1. 0t'u/
I.
'o                   I.i

s1.I81.'82.a
F R Ea uE N cy t"cto

GAIN         CHARACTERISTICS

I.0                   I.25                  I.50                 I. 75                  a.0
F R E Ou E NCY (..cJ®

VOLTAGE         CHARACTERISTICS

DIMENSIONS

r '0 ''2 'N.i

L INPUT

13/4  ,N. 17   I/2    IN. 17   lw.

Note:     Other.lead.1engtho  or  connectorfe  may  be  specified.

SOLENOID

AS-9B

DEL2  /  2  /  5-1-55
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NARROW      BAND      -      VOLTAGE      TUNED      AMPLIFIER

GENERAL           CHARACTERISTICS

ELECTRICAL

FREQUENCY  RANGE   .
SMALlj   SIGNAli   GAIN

BANDWIDTH   (5   db   down)

OPERATING

HELIX  VOLTAGE   .     a     .    .

:   :  sw;p€ofoae±.oF¥:d  Anod.®
0.5   KMo
i.0  ENo

13  db                   2  db

.2&» dfo  2o%  o23odfter
frequenoy

COLljECIOR   V0IjTAGE
CATHODE   CUREENT    .
ANODE   V0IjTAGE    .     .
ANOI)E   CURRENT    .     .
HEATER   VOLTAGE.     .
HEATER   CUREENT.    .
MAGNETIC   FIELD®     a

MECHANICAL

B.F.    COENECTOBS    .
D.C.    CONNECTOR
CAPSULE   LENGTH
CAPSULE   DIAMETER.
NET   WEIGHT ....
SHIPPING  WEIGHT    .

•  £:3  E:    1;55  ±58  ¥:±t:

:  ¥:;5irm¥°tE:£:a Anode)

ua   (Max.)
0  -450  vpltg   (Fixed.  Anode)

•3  volts
•75   ampereEi

loo  gauss

BNC   Male  UG-88C/U
Octal  or  Winchester  (M7P)2
17±  inches
1  inch
1  pound
11  pounds

1  A  portion  of  the  helix  voltage  is  applied  to  the  anode  so  that
the  beam  ouFrDent  ig  higher  when  tuned  to  the  lower  frequenoles.

2  Supplied  with  mati]ng  r©ceptaole.
3  Length  may  vary  a8  a  function  of  tube  speoifioations.

DHA-3  /  1  /  5-1-55



DHA-3 PERFORMANCE
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CAIN E,T  ^N®ee -,~---~
-, ~}-_

•-,,-,

_

r- Al (,'xte  ^NODE I.ae RA.I/
I

'' I I I I

5                      .€                      .7                      .e                      .9                      I.a
F R  E a U E N C V (kNeno

GAIN         CHARACTERISTICS

-
I,'1

5.6 .7.8
I.9I.a

F nEOUENct I*uctn

VOLTAGE         CHARACTERISTICS

DIMENSIONS

r `0 i'2 'N.i

lNPuT
Ilo,4  lN.

/I
17   I/2    'N.

-lilE+
".i

Note:     Other.lead  lengthe  or  connector.s  may  be  specified.

SOLENoiD

AS-9B

DHA-3  /  2  /  i-1-55



TENTATIVE   CHARACTER

•fr;S , y`

SALES  8c  SERVICE  IN  TIIE  UNITED  KINGDOM :-

a.  8t  K.  LABORATORIES  LTD.
4  TILNEY  ST.,  PARK  LANE,  LONDON.  W.1.,  ENGLAND.

TE:LEPHONE:    GROsvENOR  4567

PA-I
r`-

999    East   Arques   Avenue   .   Sunnyvaie,   California

SOLENOID -FOCUSED,   S -BAND   VOLTAGE   TUNED   DISPERSIVE  AMPLIFIER

ELECTRICAL CHARACTE:RISTICS
FREQUENCY  RANGE     ......................................    Z.a  TO  4.0  KMC

SMALL -SIGNAL  GAIN

F-F3EGUENC SWE:PT ANODE FIXED  ANODE:
2   l<MC 20   DB    MIN® 10   DB   MIN.

4KMC 28   DB   MIN. 28   DB   MIN.

B^NDWIDTH   (5  08   DOWN)   ........................   15  TO  20%   OF.  CENTE:R   FREQUENCY

OPERATING CHARACTERISTICS

ELEMENT V a L I A G E: C u R Ft I N T
HELIX 1110     TO     Z380             V 0.ZO    MA     MAX.

C 0 L L I C T a Ft 1110     TO    2380             V I  .5®   M^     MAX.

ANODE     (    FIXED    ) a    TO       6§0           V .  '0   M^     MAX.

CATHODE OV 1.50   MA     MAX,

HEATER 6.3    0R       7.0           V a.85   AMP   MAX.

FOCu§lNG  ........................................   §OLENOID`  250  GAu9§

MECHANICAL CHARACTERISTICS

CAPSULE  FINl9li      .....................................      BLACK  ANODIZED

END  C^P  FINIsll   ......................................      BLACK  ANODIZED

AUXILIARY  COOLING  RE:QulRED .....................................      NONE
'.0  LB

SPT/D^-I  /FEBRUARY,1960



TENTATIVE   CHARACTERIST
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SALES  a  SERVICE:  IN  THE  UNITED  KINGDOM:-

a.  &  K.  LABORATORIE:S  LTD.
4 TILNEy  sT..  pAFiK  LANE.  roNDON. w.I.,  ENGLAND.

TELEPHONE::    GROsVENOR  4567

999    East   Arques   Avenue   .   Sunnyvaie,   Californici

SOLENOID -FOCUSED.   L-BAND   VOLTAGE   TUNED   DISPER§IVE  AMPLIFIER

ELECTRICAL CHARACTERISTICS
FREQUENCY  RANGE     .....................................        I.a  TO  a.0  KMC

abjiALL-slGNAL  GAIN

F'REOuE:NC SWE:PT  ANODE F.IXED  ANODE

IKMC '5  DB       MfN 3  DB       MIN

2KMC 33  DB       M[N 30  DB      MIN

BANDWIDTH     (a  DB   DOWN) ........................   15  TO  Z0%   OF  CENTER   F.REQUENCY

OPERATING CHARACTERISTICS

E: L E M I N T V 0 L T A a E: C U F2 Ft E N T
li I L I X 330    TO    1020            V 0.2       M.L     MAX.

C 0 L L E: a T a Ft 330    TO     1020            V a.75    MA     MAX.

ANODE     (     FIXED    ) a    TO       330           V .10      MA     MAX.

CATHODE OV a.  75   MA     MAX.

H E A T I F3 6.3    0R        7.  0            V I.2      AMP   MAX

FOCuSING  ........................................    50LENOID,  250  G^uS8

MECHANICAL CHARACTE:RISTICS

|Tzl_ = \1 I r

i:i!:iE:--=!.-I,i
_.1               -'7,'2"               -i.     ,7'1

(. '(..,'`,,.';3-;
-,__i_

C^P§uLE  FINISH  ......................................      BLACK  ANOD!ZED

END  C^PSuLE   FINISH   ...................................      BLACK  ANODIZED

AUXILIARY  CooLING  REQUIRED .....,,,   ®   ,   ®   .....................   a   .   a   .   .      NONE

'.0  LB

a Pl-/ D^-a / FEBRUARY .  1960
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SALES  a  SERVICE  IN  THE  UNITE:D  KINGDOM :-

a.  a  K.  LABORATORIES  LTD.
4  TILNEY ST.,  PARK  LANE:,  LONDON.  W.I..  ENGLAND.

TE:LEPHONE:    GROSVENOR  4567

999    East   Arques   Avenue   .   Sunnyva!e,   California

SoLENolD -F.ocuSED.    UHF -BAND   VOLTAGE  Tun`IED   DlspER§IVE   AMPLIFIER

ELECTRICAL CHARACTE:RISTICS
FREGluENCY  RANGE     ............   6   ........................         a.5  TO   I.0   KMC

FRECUENC SWEPT ANODE F.lxE:D  ANODE:
SMALL-SIGNAL  GAIN 0.5   l<MC '5  DB   MIN. 2   DB   M!N.

I.a   KMC 30   DB   MIN. 30   DB   MIN.

BANDWIDTH   (5   DB   DOWN)   ........................   15  TO  2098   OF   CENTER   FREQUENCY

OPERATING  CHARACTE:RISTICS

ELEMENT VOLTAGE a u Ft F2 I N T
H  E:  L  I X 1280    l-o    2500            V 0.2       MA     MAX,

C a L L E C T a Ft IZ50     TO    2500            V I.o       MA     MAX.
ANODE     (     FIXED     ) 0    TO        goo            V 0.I        MA     MAX.
CATHODE OV 1.0       MA     MAX.

li  E A T E  F3 6.3    0R         7.0             V I  .I      AMP   MAX.

FOCuSING  ........................................    SOLENOID.  400  G^uSS

MECHANICAL CHARACTERISTICS

TYPE    N,     MALE

MIP

"::-==
Ts

pM6pLSH7,©

di
I  1=-,7,2"i,7"

CAPSULE   FINISH  ......................................      BLACK  ANODIZED

END  CAP  FINIsli   ......................................      BL^CI<  ANODIZED

AuXILIARY  COOLING    REQUIRED

NET  WEIGHT    ..........,

NONE

1.0   LB

SPT/DA-3/FEBRUARY.1960
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DA-4

HUGGINS   LABORATORIES,   lNC.
711   Hamilton  Avenue      .      Menlo  Park,  California

TE:NTATIVE      DATA

DISPERSIVE:   C-BAND   TRAVELING   WAVE:   TUBE:   AMPLIF-ER

E:LECTRICAL     CHARACTERISTICS
PF3EQUENCY    F2ANGE    ___________                                          _4.a    -8.0    KMC

SMALL    SIGNAL    GAIN                         SWEPT    ANODE                    FIXEI]    ANODE
4.0   KMC  --------- 15   DB---' -------- lo   DB
8.a   KMC  --------- 25   DB ----------- 20   DB

a A N D W I D T H    ( 5   D a    D a W N ) --------------- '5  Po¥cCEEN:NTTERT?£gQPuEERN€ENT

OPE:RATING     CHARACTERISTICS
HELIX   `/OLTAGE  ----------- 4.a   KMC ------- 2400±   loo

8.a    KMC ------- 1300  ±  50
COLLECTOF=   VOLTAGE  -------------------- llELIX   VOLT^CE
CATHODE   CuRF`ENT ---------------------- a,5   M^
ANC)DE   VOLTAGE ----.--------------------- 300   VOLTS
HEATEFi   VOLTAGE -----------------------  7.a   VOLTS
HEATEFt   CuFtF`ENT ----------.---------------  a,7   AMPS
MAGNETIC   FIELD  -----------------------  400   G^USS

MECHANICAL     CHARACTE:RISTICS
RF   CONNECTOR ------------------------- i-YPE   N   MALE
DC   CONNECTOR ------------------------- WINCHESTER   PM6P
CAPSULE    LENGTH ------------------------ 1311/16    INCHES
CAPSULE   DIAMETEF= ---------------------  l.0    lNcll
NE:T   WEIGHT -------------.---------------- I.0   POUND

PRICE:       $75o.oo

DELIVE:RY      4    To   6    wEEKs

`ALL    DC    VOLTAGES     MEASURED    WITH    RESPECT    TO    CATHODE.        COL-

LECTOR      MAY    BE     INSULATED    AND     THUS    ANY     ELECTRODE:     OPERATED

^T    GROUND     POTENTIAL.

DA-4/I/    6-I-57
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8A-1

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TENTATIVE     DATA

S-BAND   BACKWAFtD   WAVE:   TRAVE:LING   WAVE:   TUBE:
AMPLIFIER

E:LE:CTRICAL     CHARACTERISTICS
FF`EQUENCY    RANGE    -------------- 2.4    -3.6    KMC

BANDW]DTH    -------.------------- a,.I    -1.0   PEFt    CENT-
SMALL   SIGNAL    GAIN   ------------- 10    -25    DB

OPERATING     CHARACTERISTICS
HELIX    AND    COLLECTOR    VOLTAGE:I---300    -lsoo    VOLTS

CATHODE    CUF3F3ENT    -------------- 4    -.0    MA
ANODE:    VOLTAGE     -..--------------- ZOO    -500   VOLTS
ANODE    CUFiF3ENT  ----------------- 0.3    MA
llEATEF=    VOLTAGE:    i -------------- 6.3    VOLTS
LIEATEF`   CuF3RENT    --------------  _1.45   AMP
MAGNE:T]C    FIELD ---------------- GOO    GAuSS

ME:CHANICAL     CHARACTERISTICS
F2F    CONNEcl.OF`    _ ------ _--_--__--TYPE    N    FEMALE
DC    CONNECTOF`     -________________WINCHESTE:FZ    PM6P

CAPSULE    I.E:NGTH__-__-__________   15   INCHES

CAPSULE    DIAMETEF3   ____________   _   I     I/2     INCHES

NET    WEIGHT     ___________________21/2    POUNDS

PRICE:        S15oo.oo

DELIVE:F2Y      2    To    3    MONTHs

`ALL    DC    VOLTAGES     MEASURED     WITH     RESPE:CT    TO    CATHODE.        COL-

LECTOR    IS    GROuNDED    TO    CAPSULE    AND     MUST    OPERATE    AT    GROUND

P a T E: N T I A L  .

BA-I   /I/    6-I-57



nufacture
velopment
r`qineerlnq

BA-2

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TE:NTAT]VE   DATA

X-BAND   BACKWARD   WAVE:   TRAVELING   WAVE   TUBE:
AMPLIFIER

ELECTRICAL     CHARACTERISTICS
FREQUENCY    RANGE:  -------------- 8.2    -]2.4    KMC

BAND\^/lDTH --------------------. I    -1.0    PE:R   CENT
S M^L.L    S  IGNAL    GAIN    ------------ 10    -25    DB

OPE:RATING   CHARACTERISTICS
HELIX    AND    COLLE:CTOR    VOLTAGE'---450    -2400    VOLTS

CATIIODE    CuF3F3ENT   -------------- 4    -10     MA

ANODE    VOLTAGE   ---------------- 150   -400   Vol.TS
ANODE   CuF3RE:NT ---------------- 0.3    MA
liEATE:F3    VOLTAGE:   --------------- 7,0   VOLTS
I+ E: A T E Ft    C u Fi F= E: N T --------------- 0 .  7   A M P
MAGNETIC    FIELD   --------------    850   GAUSS

MECHANICAL     CHARACTERISTICS
FtF    CONNECTOFt  ----------- ~ ----- TYPE    N    FEMALE
DC    CONNECTOF2  ----------------- WINCHESTEF!    PM6P

CAPSULE:    LE:NGTH  ---------------  151/2     INCHES

CAPSULE    DIAME:TE:F3   ------------- 1.0    INCHES

NET   \^/EIGHT  ------------------- I  .a   POUND

PRICE S  ,  500  .  00

DELIVERY      2    To    3    MONTiis

'^LL    DC     VOLTAGES     ME:ASuRE:D     WITH     RE:SPE:CT     TO    CATHODE.        COL-
S

LECTOR    IS     GROUNDED    TO    CAPSULE    AND     Must    OPEFtATE    AT    GF`OuND

P O`T E N  T  I  A  L  .

BA-2,/I/     6-I-57
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SALES  8c  SERVICE  IN  THE  UNITED  KINGDOM:-

a.  a  K.  LABORATORIES  LTD.
4  TILNE:Y  ST..  PAFtK  LANE.  I.ONDON,  W.I.,  E:NGLAND.

TE:LEPHONE:    GROsVENOR  4567

BA-4

999    East   Arques   Avenue   .   Sunnyvaie,   California

SOLE:NOID-F-OCUSE:D,     Ku-BAND    BACKWARD    WAVE    AMPL!FIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE ......................................   12.0    TO   t8.0    KMC

SMALL-SIGNAL  GAIN ........................................       30   DB     MIN

SYNCHRONOUS  BANDWIDTH  I   @  20  DB   S  -S   GAIN .........................     20  MC   MIN

VSWR,    lNPUTAND   OuTPuT   ......................................   3:I      MAX

OPERATING  CHARACTERISTICS

E:LEMENT VOLTAGE: O/a    REGULATION CURF2ENT

H E: L I X 400     TO     2000     V 1.0        MA       MAX

C0LLECT0F3 400     TO     2000     V 10.0        MA       MAX

ANODE 0     TO       250     V 0. 5        MiE`       MAX

CATHODE OV 10.0        MA       MAX

ti E:A T E: R 6.3     0R      7.0        V I.2   AMP      MAX

F-OCUSING     ........................................   SOLENOID,1000   GAuSS

ME:CHANICA.L  CHARACTERISTICS

.              ',    ,=                             /      U0    419/

•1          =                    ____                 I

\

CAPSULE   FINISH  ...........................................   a    CHROME

END   CAP   FINISH   ............................................     CHROME

AuXILIARY   COOLING   REQUIRED ..............................   SOLENOID   BLOWER

NET   WEIGHT    .............................................       13/4   L.BS

I.     ST^GGER  TUNED   (HELICES   TUNED  TO  SLIGHTLY  DIFFERENT  FREQUENCIES)   BANDWIDTH   IS  APPROX!-

MATELY  TWICE  TllE  SYNCHRONOug   (HELICES  TUNED  TO  SAME  ERE:QUE:NCY)   BANDWIDTli.

BWA / BA-4 / FEBRUARY,1960
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HO-I

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID -F-OCUSE:D,    S -BAND   BACKWARD   WAVE:     OSCILLATOR

ELECTRICAL CHAF2ACTERISTICS
F.REQUE:Ncy    RANGE     ........

PO\^/ER   OuTPuT  ...........

VSWR................

OPERATING  CHARACTERISTICS

2.0     TO     4.0     KMC

.    .     10      DE3M       MIN

.....   3:I      MAX

ELEMENT VOLTAGE F-REQUENCY  SENSITIVITY CURRENT

HELIX ZOO        TO       3400       V 4           MCS  /  VOLT             MAX 3.a       MA           MAX

COLLECTOR ZOO        TO        3400        V 15.0        MA            MAX

ANODE a       TO         300       V 0.6       MCS  /  VOLT             MAX 0.4       MA           MAX

i1.. OV ls.a       MA          MAX

H E:A T E: R 6.3     0R     7.0          V 0.4      MCS   /0.I   VOLT     MAX 2.0   AMP           MAX.

FOC uS I NG   ................

MECHANICAL CHARACTERISTICS

#7©=l  LEZ1

AuXILIARY   COOLING   REQUIRED       ...........................      SOLENOID     BLOWER

NET   WEIGllT     ............................................    21/2      LBS

BWO  /  HO  -  1  /  FEBFtuAFiY,     196t



HO-I HUG6lNS    LABORATORIES,    [N(.

TYPICAL      OPERATING      CHARACTERISTICS

2.o                                            3.0                                           4.0

FBEQUENCY     ,       kmc

POWER    OUTPUT

IK

y

IBEAM

Ic

/;'//
y

•//,•y////

.Z,

.,/.y.;,,,,

ff=,--_-==-i

2.0                                          3.0                                         4.0
FREQUENCY,         kmc

STARTING    CURRENT

BWO/  HO-1  /  FE:BRUARY,     1961

-2.0 kmc-.-2.6kmc

.
•.......

.......•,,,
>.;..

•.........  3.4 kmc---,4.Okmc

.•+....,.:`,,

., ///

//
IIIII

/'
III

`!
III

0                      50                   loo                  150                   200

VAN    ,      volts

POWER   OUTPUT

250   3cO      400             GOO       BOO     lcoo                          2000           3cOO

Vtl.   Volts

TUNING   CURVE



iE]

•1

LOW   POWER  -   BACKWARD-WAVE   OSCILLATOR

GENERAL       CHARACTERISTICS

ELECTRICAL

FREQUENCY   RANGE
POWER   OUTPUT.    .

•.......     2   t®   4  Kmc
•.......    20   dbm   (Min.)   2.5   to   4  KHc

10  dbm  (Hln. )   2   to  4  KHo

OPERATING

HELlx  AND  coLljECTon  vol,TAGEl.
CATHODE   CUREENT
ANODE  VOLTAGE   .
ANODE   CUBBENT    .
HEATER   VOLTAGE.
HEATER   CURRENT.
RAGNETIC   FIELD.

MECHANICAL

BF   coryNEcloR.    .    .
DC   CONNECTOR.     .     .
CAPSULE  LENGTH.    .
CAPSULE  DIAMETER.
NET  WEIGHT ....
SHIPPING  WEIGHT   .

1  See  tuning  curve.
2  Supplied  with  mating  receptacle.

300  to  3400  Volts  I).a.
20   FTa.
300  to  500  Volts  D.a.
0.4  Ha,
6.3  Volts
1.2  Amps
BOO  Gauss

#¥£:h:¥8e¥a3:ug2  pm6p
7/8  Inches
Inches
Pounds
Pound.a

HO-1A  /  I  /  7-1-j5

I
1
2I



HO-1A PERFORMANCE

TUNING    CHARACTERISTIC

12     IN.

POWER   OUTPUT

YS

FREQUENCY

I oco                   2000      3000
HELIX               VOLTAGE

DIMENSIONS
I    ,/2    ,N.   DIA.

'4   7/8   lN. 17    lN.

Note:     Other  lead  lengths  or  comectors  may  be  specified.

SOLENOID

See  Solenold  Section  for  appropriate  unit  and  speclflcatlons.

TF|f)-IA  /   2  /  7-L55 Hugging  Laboratories,   Inc.
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HO-2

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -F.OCUSE:D,    X -BAND   BACKWARD   WAVE   OSCILLATOR

ELECTRICAL  CHARACTE:F2ISTICS
F.RE:QUENCY      F2ANGE   ...................................      8.2      TO      12.4      KMC

POWER    OuTPUT      .,.........    a    ...........................           10      DBhA       MIN

VSWR      ................................................          3:I       MAX

OPERATING  CHAF2ACTERISTICS

ELEMENT VOLTAGE ERE:QUE:NCY  SE:NSITIVITY C U F3 F3 E N T

H E: L I X 350          TO     2000          V 6.5                MC  /  VOLT             MAX 3.0          MA       MAX

C0LLECT0Fi 350          TO     2000          V 12.0           MA       MAX

AN OD E: 0         TO       350         V I.5                MC  /  VOLT             MAX I.0          MA       MAX

CATliODE OV 12.0           MA       MAX

HEATER 6.3        0R        7.a     V 2.a             MC   /   O.I    VOLT         MAX I.2      AMP      MAX

FOCUS  ING        .............     I

ME:CHANICAL  CHARACTE:RISTICS

TYPE    N,   FEMALE

ri7©EJiJ  LEEJ

CAPSULE   FINISH  ...........................................     CHFtoME

END   CAP   F.lNISH   .....................................      BLACK     ANODIZED

AuXILIARY   COOLING   REQUIRE:D      ...........................      SOL.ENOID      BLOWEFi

NET   WEIGHT     ..............................    a    ..............          I.0      LB

HO   /   HO   -2   /   FEBRUAF{Y.      1961



HO-2 HU66lNS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

8.0                                                   10.0                                                12.0

FREQUENCY     ,      kmc

POWER    OUTPUT

IK

/

IBEAM

IcI

\\
;,,,\\` . - . I-.- _.--I-_ _--_ __--,

8.0                                                 10.0                                                12.0
FREQUENCY  ,         kmc

STARTING    CURRENT

HO  /  HO   -2  /  FEBRUARY.     1961

I

...3']
•#..

........aJ+
•........--. 1='.== I:`=`:

•..

•..I...;.:?,

../:.'/:., //I

8.2k9.2k10.5kI2.4kmcmcmcmc

0        20       40       60        80       loo      120     140       160     180

VAN     .       Volts

POWER   OUTPUT

(k:c)        ,,

3cO      400             6cO       BOO     1000                        2cOO
VH'     Volts

TUNING   CURVE



ZiEI

fl

LOW    POWER   -   BACKWARD-WAVE   OSCILLATOR

GENERAL        CHARACTERISTICS

ELECTRICAL

FREQUENCY  ENGE
POWER   OUTPUT.     .

•.......    7   to   14  KMc/s
........    10   dbm   (Min.)    7.6   to   13.7  KMc/s

4.   dbm   (Min.)    7.0   to   14.0   KMo/s

OPERATING

HEI.IX  AND   COLLECTOR   VOLTAGEL.
CATHODE   CUREENT
ANODE   VOLTAGE   .
ANODE   CUREENT    .
HRATEE   VOLTAGE.
HEATER   CtJREENT.
MAGNETIC   FIELD.

MECHANICAL

BF   CONNECTOB.     a

DC   CONNECTOR.     .
CAPSULE  LENGTH.    .
CAPSULE  DIAMETER.
NET  WEIGHT ....
SHIPPING  WEIGHT   .

1  See  tuning  curve.
2  Supplied  with  mating  receptacle.

300   to  34.00  Volts  D.C.
12   Ma.
300   to  500  Volts   D.C.
0.3   Ma.
7, 0  Volts
0.8  Amps.
1000  Gauss

:I::h#::!:;:uing;::;;p=3:::
10  7/8  Inches
1  Inch
i  Pound-
ll  Pounds

HO-2B  /  i  /  3-1-55



HO-2B P  ERFORMAN  C  E

---POwER
``-`\(D0l,I

`\
-output

/` \i,

--.-.  I  c`T,.o®t         -     '2  W,.
----lo`"®e.        -8  W^'

11

7                     ®                     9                    '0                   11                    '2                    '®                    I,

FREauENct         (  Kwe;. )

TUNING    CHARACTERISTIC

'2    'N.

POWER   OUTPUT

VS

FREQUENCY

'OcO
HELIX              VOLTAGE

2ocro       3oco

DIMENSIONS

10   7/a   IN.

ili
"NJ

Note:     Other.lead  lengths  or  cormectors  may  be  specified.

SOLENOID

See  Solenoid.  Section  for  appr.opriate  unit  and.  specifications.

HO-2B  /  2  /  3-i-j5 Huggins  Laboratories ,
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HO-2B
SUPPLEMENT

"X"   BAND   OPERATION

The  HO-2B  was  designed  to  Cover  the   7  to  14  Kmc
band.     However,  many  applications  Call  for  a  band
covering  only  the  so-Called  X-hand  ( 8.2  to  12.4  Kmc) .
For  operation  over  this  llmlted.  frequency  range  a
reduced  magnetic  field  with  a  high  saving  ln  solenoid

:S¥::e:e%:L£8:2gt:p::ag:::L£::*ee:h:.£°:::W±¥4d£::
with  reduced  magnetic  field.

ELECTRICAL

FREQUENCY  RANGE   .........    8.2   -12.4  Kmo
POREB  0tHPUI ...........   10.0  dbm   (Min.)

OPERATING

HELIX  ARE   COLLECTOR  VOIjTAGE
CATHODE   CUREENI   .    .    .
ANODE   V0I.TAGE   ....
ANODE   CURRENT    ....
HEATER  VOLTAGE ....
HRATEB  cunRENT.
RAGRETIC  FIELD.

8.2                            9                                       10                                    11                                     12         12.4

FREQUENCY            (KMc/®)

POWER   OuTPUT  vs   FREQUENCY

Hugging  Labor.atorles,   Inc.

1900  Volts

-  500  Volts
Ma
Volts
Amps
GaugB

I

4sO                    600                     BOO            1000                              1500            1900
HELIX      VOITA6E         (Volts)

TUNING    CHARACTERISTIC

H/I)-TB  /  3   /  8-2:2-55
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HO-3

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -F.OCUSE:D,    3.75   T0 7.0   KMC   BACKWARD   WAVE   OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENcy    RANGE    ....................................      3.75     TO     7.a     KMC

PO\^/ER   Output      ........................................       0     DBIVI      MIN

\/SWF3      ...................,............................          3:I       MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE: ERE:QUE:NCY  SE:NSITIVITY CURRENT

HELIX 350       TO       2600       V 3. 5           M^      MAX

COLLECTOR 35 0       TO       26 00       V 12.a            MA      MAX

ANODE 0       TO         300       V I.0            MA      MAX

=1.. OV t2.0            MA      MAX

HEATER 6.3     0R     7.0         V I.4       AMP      MAX

F.OCUSING  ..........,...........................      SOLENOID,     675     GAu§S

MECHANICAL CHARACTERISTICS

TYPE    N,     FEMALE PM6P-LSH

Hffi,' ,©
7

=l  LEZ1

2   I,     LBS

BWO  /  HO  -3  /  FEBF3u^F`Y.     1961
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LOW   POWER  -   BACKWARD-WAVE   OSCILLATOR

GENERAL        CHARACTERISTICS

ELECTRICAL

FREQUENCY   RANGE   .........    3.75   to   7.0   kmc
POWER   OUTPUT ...........    2o   a,bin   (FTln.  )    fy.3   to   7.0   hac

10  dbn  (Min.)   3.75   to  4.3   kmc

OPERATING

HELlx  AND  coLLECTon  voLTAGE1.
CATHODE   CUREENT
ANODE   VOLTAGE   .
ANODE   CURRENT    .
HEATER   VOLTAGE.
HRATm   CURRENT.
MAGNETlc  FIEro.

MECHANICAL

RF   CONNECTOB.     .     .
DC   CONNECTOR.     .     .
CAPSULE  LENGTH.    .
CAPSULE  DIAMETER.
NET  WEIGHT ....
SHIPPING  WEIGHT   .

1  See  tuning  Curve.
2  Supplied  with  mating  receptacle.

300  to  3400  Volts  D.a.
13   FTa.
00  to  500  Volts  D.C.

BOO   GausB

#¥£:h:¥8e¥a5:ug2  pH6p
7/8  Inches
Inches
Pounds
Pounds

Hjfj_3A  ,  1  ,  r,_+55



HO-3A                 PERFORMANCE

1=

TUNING    CHARACTERISTIC

POWER   OUTPUT

YS

FREQUENCY

7.5

7.0

e6.5a
=
=6.o

1000                   2000      3000
HELIX              VOLTAGE

DIMENSIONS
I    ,/2    ,N.   DIA.

12     lN. 11     7/8   lN.

-==
"N. I

Note:     Other  lead  lengths  or  comectors  may  be  specified.

SOLENOID

See  Solenold  Section  for  appropl.late  unit  and.  speclflcatlons.

Tne-3A  /  2  /  7-L55 Huggins  Laboratories,   Inc.



CHARACTERISTICS
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HO-4

HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -FOCUSE:D,    Ku -BAND   BACKWARD   WAVE   OSCILLATOR

E:LECTRICAL  CHARACTERISTICS
FREQUENCY    FtANGE     ....................................    12.4      TO      18.0      KMC

POWE:R    OUTPUT      ................................     a     .......      10      DBM       MIN

VSWR     ................................................          3:I       MAX

OPERATING  CHAF3ACTERISTICS

ELEMENT VOLTAGE FREQUE:NCY  SE:NSITIVITY CURRENT
H E: L I X 450       TO       2200     V 8           MC  /  VOLT        MAX 3.0       MA      MAX

COLLECTOR 450       TO       2200     V 10.0        MA       MAX

ANODE: 0       TO          350     V 2.2       MC  /  VOLT        MAX 1.0        MA       MAX

CATHC)DE OV 10.a        MA       MAX

H EA T E: F3 6.3    0R      7.0       V 3            MC   /0.I     VOLT     MAX 1.2   AMP      MAX

FOCUS  ING ...............

MECHANICAL CHARACTERISTICS

__1'          u

A
I

CAPSULE:    FINISH  ...........................................     CHROME:

END   CAP   F.lNISH   ..,..................................      BLACK     ANODIZED

AUXILIARY   COOLING   REQUIRED      ...........................      SOLE:NOID      BLO`^/E:R

NET    WEIGHT     .............................................          I.0      LB

BWO   /   HO   -4  /   F.EBRUARy,      1961



HO-4 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

12.0                                                   15. 0                                                 18.0

FREQUENCY      ,       kmc

POWER    OUTPUT

-IK
-.-    IBEAM
--- Ic

.
•,,,,,,,

•,.:,,

.=i--.=.

12.0                                                 15.0                                                   18.a

FREQUENCY.         kmc

STARTING    CURRENT

BWO  /  HO   -4  /  FEBF=uAF2Y,     1961

.,•..''.'1

.,

.;?;*
--}{,,

I

I

.y,.'..I 'I.:I
I

II

:I
I

-124 kmc
II:I -.-14.0•....-I610 kmckmc

;I
.--:a r kmc

I

II II

0                   loo                200              3cO               4cO
VAN    .      volts

POWER   OUTPUT

/
I)I

/ i

)I

III

300      400           GOO      800     1000                      2000
VH,   Volts

TUNING   CURVE



A

LOW   POWER  -  BACKWARD-WAVE   OSCILLATOR

GENERAL        CHARACTERISTICS

ELECTRICAL

FREQUENCY   RANGE
POWER   OUTPUT.     .

........    12.4.   to   18.0   Kmo

........    10   dbm   (Min.)

OPERATING

HELIX  AND   COLLECTOR   VOLTAGEL.
CATHODE   CUREENT   .......
ANODE   VOI.TAGE   ........
ANODE   CURRENT    ........
HEATER   VOLTAGE ........
HEATER   CtJREENT ........
MAGNETIC   FIELD ........

MECHANICAL

BF   CONNECTOB.     .

DC    CONNECTOR.     .
CAPSULE  LENGTH.    .
CAPSULE   DIAMETER.
NET   WEIGHT ....
SHIPPING  WEIGHT   .

1  See  tuning  curve.
2  Supplied  with  mating  recep-taole.

450  to   2000  Volts  D.C.
10   Ma,
200   to   600  Volts  D.a.
0.5   Ma.
7.0  Volts
0.8  Amps.
1000  Gauss

"Pn-Band  Waveguide   (  .702"   X   .391")
with  Cover
Winchester g::nfepM6p
See  Outline  on  Bever.se  Side.
I  Inch
i  Pound
11  Pounds

HO-I+a  /  1  /  7-15-55



HO-4B P  ERFORMAN  C  E

'4                                                   16                                                   18

FREQUENCY      (KMc/s)

TUNING    CHARACTERISTIC

POWER   OUTPUT

YS

FREQUENCY

400                                                                           1000

HELIX            VOLTAGE

DIMENSIONS
llp-BAND  WAVEGUIDE   (  . 702"   x   .391" )

i       wlTH  covm  FIANGE
I      'N.    O.D.+

29 I_

iJ72 117/32

I

i!1I

Note:     Other  lead  lengths  may  be  specified.

SOLENOID

See  Solenoid  Section  for  appropriate  unit  and  specifications.

TF!fjJJ;rB   /   2   /   7-uS-55 I]uggins  Laboratories,   Inc.



CHARACTERISTICS

a

A

a

1|'lacture
velopment

HCL9

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID-FOCUSED,    L-BAND    BACKWARD    WAVE:    OSCILLATOR

ELECTRICAL CHARACTE:RISTICS
FREQUENCY.   RANGE  ......................................     I.0   TO   2.0      KMC

POWER   OuTPuT   ..........................................      10   DBM    MIN

OPERATING CHARACTERISTICS

ELE:MENT VOLTAGE: F.RE:QUE:NCY  SE:NSITIVITY CURRENT
HELIX ZOO      TO     2890           V 2   MCS/VOLT                MAX 3.5        MA       MAX

COLLECTOR ZOO      TO     2800           V 25.0       MA      MAX

ANODE 0      TO        ZOO           V 0.5   MCS  /VOLT                MAX 0.5        MA      MAX

1.,, OV 25.0       MA      MAX

H EA T E: R 6.3     0R      7.0             V 5  MCS  /VOLT                MAX 2.5   AMP      MAX

FOCUS  ING    ..............

MECHANICAL CHAFtACTERISTICS

PM6S  -LR

•8'2" -                       i 7©

SALES  8c  SERVICE  IN  THE  UNITED  KINGDOM:-

a.  a  K.  LABOFaATORiE:s  LTD.
4  TILNE:Y  ST.,  PARK  LANE,  LONDON,  W.I.,  ENGLAND.

TELE:PHONE::    GROsvENOR  4567

8`^/a / HO-9 / APFt I L.   I 960



HO-9 HU66INS    LAB0RAFTORIES,    !N(.

TYPICAL      OPERATING      CHARACTERISTICS

I.0                                                    I.5                                                   2.0

FREQUENCY   ,      kmc

POWER    OUTPUT

CURRENT

(mc')            '5
.i

I.K,.f;:i

M

.-.-
-.-. .-.- --1;.I-. ---...,,--

-_-- -

I.0                                                    I.5                                                      2.0

FREQUENCY,         kmc

STARTING    CURRENT

BWO/HO-9/APRIL.1960

I.OkmI.3I.72.0 c

'I(..,i,':.4
:.`..?

.:...

..`•:....`
',''''

/'I
II

III

;.i:

IIIII

0                    50                   loo                150                   200
VAN   ,       volts

POWER   OUTPUT

230    300      400            600      800    1000                      2000     2540
VH,       Volts

TUNING   CURVE



HCL 10

nu(acture
rvelopment

HUGGINS   LABORATORIES,   lNC.
711   Hamilton  Avenue      .      Menlo   Park,  California.

TENTATIVE:   DATA

3.7   -5.  9   KMC   BACKWARD   OSCILLATOR

'
I

.0''   DIA.

'
171'

I

'`

'._      __-_-          __    .=:J!''-

ELE:CTRICAL   CHARACTERISTICS
F.F3EQUENCY     F3ANGE  -------------  ~  ----,.--  ~---3.   7     -5.   9     KMC

powE:F2    ouTpuT    (Mir`[.  )  --------.--------- I     Mw

POWE:R    SUPPLY    REQUIRE:ME:NTS
HELIX    AND     COLLECTOF3     VOLTAGE'  ----  ~---400-2000     VOLTS

cATH0DE     cuRF3Er`IT ----,,------,--  E.`  ,-~  -------  9     MA

A  N  a D  E:     V  a L T A G  E:  ~   -  --  / ---- I  ~  -. -I  ,-.---  ~  -  T-`  ------   I  5 0 - 3 0 0     V a L T S

ANoDE     CuRREr`lT--` ---,---.-------  ~  ------  ~   0.  2     MA

EIEATE:F3     VOLTAGE:   ---~   --------------..---.   7.   0    VOLTS

I+  E: A T E F3    C  u F= R  E  r`i T  ------  ~ ------  ~  -  -`  ----  I  .   3 o    A  M  p s

MAGI`lET[C    F  IE:LD-~ ------------------    1000    GAUSS

MECHANICAL   CHARACTERISTICS
RF.     CONNECTOR  --,--,-----  ~  ---.----------.-   TYPE     N     F.E:MALE     ON

CAPSULE

DC    CONNE:CTOF3  ----  ` ----------- ~  ------  WINCHESTEF3     PLUG
PM6P

CApSuLE:     LEr`IGTH  --------,-------------  Io    7/8     iNCHEs

CAPSULE     DIAMETEF3  ------- ~~  ----------  I.   0     INCH

N E T    \^/ E:  I G 11 T ``  ---~ ---- ~  -----------.---  I.  0    P a LJ N D

HO-IO  /  PAGE   I   /  2-15-58



EEE

Eii]

Ei]

evelopmem
enqineermq

_ illll

HCLll

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  Californi®

TE:NTATIVE:   DATA

5.2   -8.  3   KMC   BACKWARD   WAVE   OSCILLATOR

'
I

=,,"_I I  ''   DIA.

I
I_

I_

ELF:CTRICAL   CHARACTE:RISTICS
F.FtE:QUENCY    RANGE -------------------  S.  2    -8.  3    KMC
POWEF3    0uTPuT(    MIN.  ) ---------------- I    MW

POWE:R   SUPPLY   RE:QUIRE:MENTS
HELIX    AND    COLLECTOR    VOLTAGE' -------  400-2000    VOLTS

CATHODE    CuRF3E:l`[T -------------------  8    MA
ANODE    VOLTAGE ---------------------  200-S00   VOLTS
ANODE   CuRRENT ------ ~ --------------  0.  3   MA
HEATE:F3   VOLTAGE --------------------  6.  3   VOLTS
11 E: A T E R    C U F2 F2 E: N T --------------------  I  .  4   A M P S
MAGNET IC    F.  I E:LD ------------.----------.-   1000    GAuSS

MECHANICAL   CHARACTERISTICS
F3F    CONN E:CTOF3 ----------------------  TYPE    N    F.E MALE    ON

CAPSULE

DC    CONNE:CTOFi ----------------------  W INCHE:STEF=    PLUG
P  IVI  6  P

CAPSULE    LE:NGTH --------------------  10    7/8    INCHES
CAPS ULE    D IA METE:F= ------------------  I  .  0    I NCH
NET   WE IGHT ---------------------- ~-I .  0   POUND

lALL     DC     VOLTAGE:S     MEASURED     W  ITll     RE:S  PECT     TO    CATHODE  .

COLLE:CTOR     IS     GROUNDE:D     TO      CAPS  ULE      AND      M  UST      OPERATE

AT    GROUND     POTENTIAL.

HO-11  /  PAGE   I  /  2-15-58



HCLl 3

nulacture
velopment

EiiE

i

HUGGINS   LABORATORIES,   INC.
711   Hamilton  Avenue      .      Menlo   Park,  California

TE:NTATIVE   DATA

C-BAND   BACKWARD   WAVE:   OSCILLATOR

I/2nI4"+/

ELECTRICAL   CHARACTE:RISTICS
FF=EQUENCY    F3ANGE -------------------  4.  0    -8.  a    KMC
POWEF=    OUTPUT    (    MIN.  ) --------------- I    MW

POWER    SUPPLY   RE:QUIRE:MENTS
HELIX    AND    COLLECTOR     VOLTAGE'                                  400-3000    VOLTS

CATHODE   CURRENT -------------------  10   MA
ANODE    VOLTAGE--~ ------------------  ZOO-500   VOLTS
ANODE   CURRE:NT ---------------------  O.  3   MA
HE:ATE:R    VOLTAGE ------ ~ -------------  6.  3   VOLTS
HEATEFt   CuRRENl ---------------------  I.  4   AMPS
MAGNETIC    F I ELD --------------------   1000   GAuSS

ME:CHANICAL   CHARACTE:RISTICS
RF   CONNECTOF3 ----------------------  TYPE    N    FEMALE:    ON

C A  P S  u  L E:

DC    Coi`ir`IECTOR ----------------------  w iNciiE:sTEF3    PLUG
PM6P

cApsuLE    LENGTi+ --------------------  i3_3/a`INci+Es
CAPS ULE    D IA M ETE:Fi ------------------  I.  O    I Ncli
NET   WE:lGHT -------- i ---------------  I.  O   ]Ncll

IALL     DC     VOLTAGES     ME^S  URED     WITH     RE:SPECT     1-a    CATHODE  .

COLLE:Cl-OR     IS      GROUNDED      TO    CAPSULE     AND      Must     OPERATE:

AT    GROUND     POTENTIAL.

Ilo-13  /  PAGE  I  /  2-15-58



CHARACTERISTICS

+I

a

a

`u(acture
velopment

HO -14

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLE:NOID -F.OCUSED,    X-BAND   BACKWARD   WAVE:   OSCILLATOR

ELECTRICAL CHARACTEFtlsTICS
FREQUENCY     RANGE   .................................,.     8.2     TO     12.4     KMC

POWER   OuTPuT  .........................................       0     DBM      MIN

VSWR      ................................................         3:I      MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE F-REQUENCY  SE:NSITIVITY CURRENT

11 E L I X 3S0          TO     2000         V 6.5               MC  /  VOLl-            MAX 3.a         MA      MAX

COLLECTOR 350         TO    2000         V 12.0          MA       MiLX

ANODE: 0         TO       350         V I.5               MC  /  VOLT            MAX I.0          MA      MAX

CATHODE OV I2. 0         MA      MAX

H EA T E: F3 6.3     0R            7.0    V 2.0            MC  /  0.I   VOLT       MAX 1.2     AMP      MAX

FOCuSING   ............   a   ........................        SOLENOID.      1000     GAu§S

ME:CHANICAL CHARACTERISTICS

TYPE   N,  FEMALE PM6P -LSH

Hffi' l©
7

=l LX1

END   CAP   F.INISH    .....................................      BLACK     ANODIZED

AUXILIARY   COOLING   RE:Qu|RED  ............................     SOLENOID     BLOWER

BWO   /  Ilo   -14  /  F.EBFiu^RY.     1961



HO-14 HUG6!NS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

8.0                                                     10. 0                                                 12.0

FREQUENCY     ,      kmc

POWEF3     OUTPUT

-IK
/

-.-IBEAM
---Ic

\\
;,,,\```.-. .-.-. ._.-.I---_ __--,

8.0                                                10.0                                                12.0
FREQUENCY  ,         krnc

STARTING    CURRENT

BWO/HO-14/FE:BRUAR¥,1961

(kic)        "

-8.2 kmc-.-9.5kmc-------,''.0kmc--12.4kmc

I

•.. +.i

.....;...

.........,,,

•...'y*€ ~
-.-,

•-

',.'..,.''1.,!:,.

A
II

I

0                    loo               200                500               400
VAN    ,       volts

POWER   OUTPUT

3cO      400             6cO       BOO     1000                        2cOO
VH.     Volts

TUNING   CURVE



TE:NTATIVE   CHARACTERISTICS

a

a

`u(acture
velopment

HO -17

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID-F.OCUSE:D,    7.0   TO   11.0   KMC   BACKWARD   WAVE:   OSCILLATOR

ELECTRICAL CHARACTERISTICS
FFtE:QUENCV    F3^NGE  .........

POWER   Output    ...........
7.0     TO     11.0     KMC

.    .       0     DBM      MIN

VSWF3    ................................................          3:1       MAX

OPERATING  CHAF2ACTERISTICS

ELEMENT VOLTAGE F-REQUENCY  SE:NSITIVITY CURRENT
HELIX 350       TO       2000       V 3.a         MidL              MAX

COLLECTOR 350       TO       2000       V 10.a       MA           MAX

ANODE 0       TO         300       V 1.0       MA           MAX

CATHODE OV 10.0       MA           MAX

HEATEF{ 6.3      0R    7.0         V 1.2   AMP           MAX

F. OC uS I NG     ..............

MECHANICAL CHARACTERISTICS

TYPE    N,  FEMALE

§OLENOID.     1000     GAuSS

#7,©=l LX1

BWO  /  HO  -17  /  FEBF3u^Ry,     1961



CHARACTERISTICS

n

a

A

|ulactu,e
velopment

nqineerinq

HO-18

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID -F.OCUSE:D,    S -BAND   BACKWARD   WAVE:   OSCILLATOR

E:LECTRICAL CHAFtACTE:RISTICS
FREQUENCY    RANGE    ....................................   2.0     TO     4.0      KMC

POWER   OuTPuT     ........................................       0     DBM      MIN

VSWR     ................................................         3:I       MAX

OPERATING CHAFtACTERISTICS

ELEMENT VOLTAGE F.RE:QUENCY  SE:NSITIVITY CURRENT
li E L I X 200       TO       3400       V 4       MCS  /  VOLT             MAX 2.0            MA      MAX

COLLECTOR ZOO        TO        3400       V 15.0             MA       MAX

ANODE a       TO         300       V 0.6   MCS   /  VOL.T              MAX 0.4            MA      MAX

i      11.. OV t5.0            MA      MAX

llEATER 6.3       0R     7.0       V 0.4  MCS  /  0.I   VOLT     MAX 2.0       AMP      MAX

FOCUS ING       ..............

MECHANICAL CHARACTERISTICS
SOLE:NOID,     760    GAuSS

PM6P-

Hffi' ,©
:sH7

=l L=J
END   CAP   FINISH       ....................................      BLACK     ANODIZED

AUXILIARY   COOLING   REQUIRED    ...........................      SOLE:NOID      BLOWE:R

NET   WEIGHT   ............................................     21/2      LBS

BWO  /   HO   -18   /   F.EBRU^FiY.      1961



HO-I8 HUGG]NS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

2.0                                          3.0                                         4.0

FFiEQUENCY   ,      kmc

POWER    OUTPUT

IK

y

IBEAM

Ic

/;'/
y

.y/.y///

1.,.
;=.,,,,

G,5,i,-i.--i.-

2.0                                         3.0                                        4.0
FFtEQUENCY,         kmc

STARTING    CURRENT

BWO/HO-18/FEBRUARY,1961

•.........

........
•"..;'//

...'3.4 kmc

////+0/
lkmc

•,.

II.,. --2.6
kmc2.Ok

C

:.y,.

I

II

0        50      loo     150     200    250    300   350    400
VAN    ,      Volts

POWER  OUTPUT

250    3cO       400             GOO       BOO     1000                          2000            5cOO

VH'    Volts

TUNING    CURVE



cHAFaACTE:RISTics

a

a

n
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HCLl 9

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   Californici

SOLE:NOID  F.OCUSE:D,     Ku  -BAND    BACKWARD    WAVE:    OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE    .....................................  12.0   TO   18.0      KMC

POWER   Output...........................................  0   DBM      MIN

VS \^'R     ..................................................

OPERATING CHARACTERISTICS

E:LEMENT VOLTAGE F.REQUENCY  SE:NSITIVITY CURRE:NT

li E L I X 400     TO     2200       V |0     MCS/VOLT                         MAX 3.0          MA      MAX

COLLECTOF` 400     TO     2200       V io.o          rviA       MAx

ANODE: 0     TO       350       V 0.4     MCS/VOLT                         MAX 1.0          MA       MAX

I.       I  ,, OV 0.0          MA       MAX

HEATER 6.3     0R        7.0       V 30     MCS/VOLT                         MAX 1.2      AMP       MAX

F.OC uS I NG      ..............

MECHANICAL CHARACTERISTICS

SOLENOID,1000  GAUSS

L I 5/,;` ---i

IHI=,I:-_-_I,
in

-- 3/A : --

CAPSULE    FINISH ............................................  CHROME

END   CAP   F.lNISH  .........................     a     ............       BLACI{   ANODIZE:D

AuXILIARY   COOLING   REQUIRE:D ...,.........................      SOLENOID   BLOWER

SALE:S  a  SERVICE  IN  THE  UNITED  KINGDOM :-

a.  a  K.  LABORATORIE:S  LTD.
4  TILNEY ST.,  PARK  LANE.   LONDON.  W.1..  ENGLAND.

TELEPHONE:    GROS\/ENOR  4567
BWO/HO-19/APRIL.1960



HO-19 Hu66lNS    LABORATORIES,    [N(.

TYPICAL      OPERATING      CHARACTERISTICS

12,0                                                     15.0                                                       18.0

FREQUENCY   ,       kmc

POWER    OUTPUT

CUPRENT

(mo)       2.0

lK -.-._..-.-. IBEAM

````
~~,,

Ic

12.0                                                     15.0                                                      18.0

FfiEQUENCY.          kmc

STARTING    CURRENT

BWO/HO-19/APRIL,1960

12.014.016.018.0

•...`

..........

....

....:.

•........`,, L-

.//;''`..

;)
:

0                   200               400             600                8cO
VAN.        volts

POWER   OUTPUT

300      400            600      800     1000                       2cOO
VH,      Volts

TUNING   CURVE



TE:NTATIVE: CHARACTER

manufactufe
develc}pment

enqineerinq

SALES  8c  SE:RVICE  IN  TliE  UNITED  KINGDOM :-

a.  &  K.  LABORATORIES  LTD.
4  TILNEY ST.,  PARK  LANE.  LONDON.  W.I..  ENGLAND.

TELE:PHONE:    GROsVENOR  4567

GGINS    LABQRAT`QR!
999    East   Arques   Avenue   .   Sunriyvaie,   California

SOLENOID-FOCuSED,    3.75    TO    7.0   KMC

BACKWARD    WAVE    OSCIL.LATOFi

ELECTRICAL CHAF2ACTERISTICS
PRBQUENCY   RANGE    .....................................    3.75   TO   7.0      KMC

POWER   OuTPuT..........................................     to   PBM      MIN

VSWF3    ........................................     `    ........       3:1       MAX

OPERATING CHARACTERISTICS

•t?iinT

ELEME:NT VOLTAGE ERE:QUENCY  SENSITIVITY CURRENT
HEL'X 350     TO     2600          V 3.5          MA      MAX

COLLECTOR 350     TO     2600          V 12.a          MA      MAX

ANODE 40     TO       300         V 1.0          MA       MAX

-      1'  .. 0 12.0          MA      MAX

HEATER 6.3     0R        7.a          V "    AMP     MAxj
F. OC uS  I NG      ..............

MECHANICAL CHARACTERISTICS
§OLENOID,1000  GAuSS

PM6P -LSH

Hffi` ,©
7

iiJiJ  LEEJ
CAPSULE   FINISH      ......................    ®    ....................  CHRC)ME

END   CAP   FINISH        .....................................      BLACK   ANC9DIZED

AuXILl^R¥   CoQLING   REQUIRE:D .............................     SoLENoiB   BLoWEFa

NET   WEIGHT     `    .............,................................    i.0   LB

BWO / HO-20 / MARCH .1960



-yJ-
rifro-

ZE
Jfi-;,i,in

HCL2I

999    East   Arques   Aveiiue   .   Sunnyvaie,   Cqiifornic8

SOLE:NOID  -F`OCUSED,    C  -BAND    BACKWARD    WAVE    OSCILLATOR

ELECTRICAL CHARACTERIS"CS
F.RE:QUE:NCY   RANGE:     ................    ®    ....................      4.a   TO   8.0      l<MC

'0  DBM    MIN
VSWF3     .................................................    o    .      3:    1    MAX

OPERATING CHARACTE:RISTICS

ELE:MENT VOLTAGE FREQUENcrf SE:NSITlvlrv CURRENT
HELIX 240       TO     2400       V

COLLECTOR 240       TO     2400       V
3.5         MA      MAX2

ANODE 40        TO        BOO        V
.0          MA      MAX10MAMAX

CATHODE: Ov 120M
H EA T E: F3 6.3        0R      7.0          V

AMAXI4AMPM

AX
F OC uS I NG ..............,,

MECHANICAL CHARACTE:RISTICS

TYPE   N,    FEMALE

.SOLE:NOID,   1000  GAuSS

PM6P -LSH

HH' ,©7
iiuliulLEEJ

CAPSULE   FINISH  ............................................  CHROME

END   c^p   FiNlsii   ......................................      aLAGK  ANODizEB

AuXILIARY   COOLING   REQUIRE:D .............................     SOL.ENOID   BLOWEFi

NET   WEIGHT.........................    a    .......................    1.a   LB

BWO / HO~Z1  / MAFtcH,   1960



TENTATIVE CHARACTE:RISTICS

nulecture
'velopment

;,~         `,                .
y>`,

Hor22

HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

PPM-F.OCUSED,    X-BAND    BACKWARD    WAVE:    OSCILLATOR

ELECTRICAL  CHAF2ACTERISTICS
FREQUENCY   RANGE   ......................................  8.2   TO   |Z.4      KMC

POWER   OuTPuT    .....,..........................,.......... 5   DBM     MIN

VSWR   ..................................................       3:I     MAX

OPERATING  CHAFiACTERISTICS

ELEMENT VOLTAGE: F.RE:a UE:NCY  SE:NS ITIVITY CURRE:NT
HELIX 400  T0 2000       V 4.0     MA      MAX

COLLECTOR 400  To  2000       V 12.a     MA       MAX

ANODE OTo     300      v 1.0      MA      MAX

1-.. OV 12.0    MA      MAX

HEATEF3 6.3    0R     7.0      V 1.2AMP      MAX

FOCUS ING     ..............

MECHANICAL CHARACTERISTICS

H.==jit.\:.IE-:_EE'-a--H

END   CAP   FINISH       ......................................    BLACK   ANODIZED

AuXILIARY   COOLING   RE:OulRED    .........................    A|R:      5   CFM    @    lw    WATER

NET   WEIGHT  .........................    :    ....................  3   lA   LBS

BWO / HO-22 /APRIL,1960
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I-                                           `              ,-.L=----                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       ,,+-C        ,,.~        ,,            `-

A,§SOCIATED   SOLEN_r_HusG,NsMENLOPARKENG,NEER,NGaTUBETypEaOID   LIST

)                                                      H^-IH^-ZIJ^-3HA-i_H^-5 OLENOID  TYPE^S-3^S-4^e-i n^TEo  rlELo    G^u® a    80LENOID  VOLT^O.90-loo24-2,

e®JoeSOOGOO6cO400400400loo

BS-9C 225-250

* ^s-17^8-7^S-'Z^S-7^8-'2^S-22a.-4B,Bg-4C^S-25 90-10®,a-loo90-I0®24-2ecO-'cO24i2e

H^-6 400 90-too

H^-7 I(00 I I a-,ZO

H^-0H^-'O11^-IIH^-'4faH^-15 BS-'1CBS-'6CBS-4B,BS-4C
3cO 9®-leo

1000 90-'0®
I0001000'0005005001000 45-53

89-88 90-'0®

^S-lo 2,-28

^S-'S 90-'®0

BS-I3C88-4B.BS-.CBS-9C 24-2890-,,a

H^-'6 '000 cO-'0,
¥    tr                                                             H^-'7

BS-'3C
GOO 90-loo

H^-18 BS-26B.  BS-26Caa-I3C^S-3^9-4A9-5Ba-27B,I)s-27c^S-6^S-6
'000870IOcO 90-loo

H^-'9 loo-120

H^-22H^-23
'cO-IOOI

eoosO300 9®-I 00                                     I2.-Zei

Z2S-250

H^-24 1000 90-I 00
H^-26 100 90-I 00

HA-33 I)a-27B.  B9-27C^a-Z'B8-25CBS-9CBS-26CI)S-13B.B8-13CB9-„CBs-4B.B9-ceBB-9C
loo 90-foo

H^-34 1000 90-loo

H^-37 500750COOe20loco 90-loo

H^-39 90-loo

H^-40 9 a - I 00

H^-44 90-loo                  ,

P^-1 9 a - I 00

P^-3 1000 90-loo

P^-,  (l|^-'z)P^-5(H^-'3)P^-7 '000COO6cO'000loco'000 90-I cO

*   ^s-17EIS-eBBS-JCB®-4CTERN^Lr^NFORpuRpogE. 90-loo9®-10®24-2e90-IcOquI00

y:gap                                            *  REQu,FtE8  Ex
rot  u®E  wi"  THIS  TUBE.                                      or  COOLING  TUEIE..e-ce   ie  REcoMMENOEo            J t ±r  ``

p^GE     ,     /     9-,-58              -,,      .(:;g,`\



ASSOCIATED   SOLENOID   LIST   (CON.)

HUGGINS                 MENLO  PARK  ENGINE:ERING

TUBE   TYPE SOLENOID   TYPE
11111,111111111111_
RATED  riELD  G^use SOLENOID  vOLT^aE       ,

D^-I A9-19 i                      250
®0-I,a

DA-2 AS-I9 250 90-, 00
D^-3 ^§ -20 250 9®-loo
D^-48^-1 ^S-12 400 24-2e

AS -7                                                                    4cO 90-loo
BS-5C 820 90-' 00

BA-2 BS-4C 1000 90-loo

HO-I BS-5C,  Bg-5A 820 90-loo
HO-2 BS-3B,  BS-3C 1000 ae - I 00
HO-3 B§-6A.   E3S-6C 675 90-, 00
tl a - , BS--3B.   BS-3C 1000 90 - I cO
HO-'0 BS-3B.   BS~3C 1000 90-loo
H0-1' BS~3B,   E3S.-3C '000 90-loo
HO-13 BS-4B.   85-4C '000 90-loo
HO-'4                     i BS-3B,   B§-3C                                 I 1000 90-loo

NOTE:
Jfa

a..

I.^cE 2 / .-I-se



PRhcE   LIST

BFtonDB^ND
^MPLIF.I  =FZS

H^-I

H^-2
*  H^-3

11^-4

H^-5  u/
H^-6  ,
H^-7 r

.     H^-O

H^-,®  y,,

H^-I I /
li^ - I 4

* H^- ,
H^-le
H^-I7

PRICE

650.00

650 . 00

75® . 00

7S0.00

75 a . 00

e50 . 00

750 . 00

I   ,  500.0®

850 . 00

I,  000.00

I   .  goo.00

I    .000.00

850 . Oa

''   000,00

ri-;~::_i~`;W,tie 4fty+;n +   85o oo

PLIFIERS-,_-
?n

`j-`

P^-I
P^-S
p ^ -4 ./(H^-' Z )
p A -5./` (,iA-I 3)

P A - 6 t,,

P^-7

B^Ct{W^RD  WAVE
A  M  P  L  I  F  I  E  Ft  S

PRICE

$       1,750.00

I   .  COO.00

850 , 00

950 . 00

I  ,  goo   00

9SO . 00

PR I C E:

S   I  ,   goo,00

I  .    BOO.00

*  FOR   REPLACEMENT   PuRPOSES   ONLY.

NOTE::                pRlcEs

SHIPMENT

DELIVERY

TERMS

BRO^DB^ND
A M P L I I. I I Ft 9

H^-'9
H^-20   L,

11^-2'
H^-Z2
H^-2S
H^-2J4

li^-26
11^-28

HA-29

H^-sO  ~

EBLCE_

''000.00

HA-3'
H^-33  ,

JSRILe~ndFt#
H^-40

H^-44  `,/

D!SPERSIVE
AMPLIFIERS

B^CI{W^RD  WAVE
OSC  I  LL^TORS

HO-I

ti0-2
HO-3

li a - 4
HO-'O

HO-'1

HO-13

HO-'4

I .129.00

3 , 000 . 00

750 . 0®

I  '  500.0®

7S a . 00

750 . 00

I  ,  SOO.00

973 . 00

I  ,  SOD.00

I , J00 . 00

I  .goo.  00

goo.`¥c,` 750 . 00

I  , 0®0 . 00

I  ,000.  00

P Ft  I  C  E

6SO.00

750 . 00

850 . 00

750 . 00

PRICE

750.00

I  I  Oeo.00

750 . 00

I .  250.00

75 0 . 00

750 . 00

750 . 00

7SO . 00

ABOVE   PF3JCES   APPLY    TO  SMALL  C}U^NTIT]ES   ONLY.      SuBJECT  TO
CHANGE  WITllouT  NOTICE.     A  15%   CREDIl-WILLBE  ^LLOWED    upon
F`ETUF2N   OF-THE   u9ED   ENc^psuL^TED   TUBE   WHEN   REOFiDEFalNG.

F.  a.  a.    MENLO  PARK.  C^LIFORNI^.   VIA  AIR   FREIGHT.

SEE  SlloRT  FORM  C^T^LOG.

NET.   30  DAYS.

HUGGINS   LABORATORIE:S,    INC.
7n     H^MiLTON    ^vENUE,     MENLO    p^RK.

C^LIFORN1^

PAGE   I   /  7-I-58

I/i,-;i .,--,  `3 -.-,  7-:  --,,.i,


