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REgent  6-9330

Here  are  your   copies  of  Hugging  TUT  Catalog  and  Vol`m®9  I  and  11  of  Hugging
Engineering  Handbook.

Your  name  has  been  placed  in  our  files  8o  that  you  will  receive  additionB
and  revisions  to  both  publicatlon8  a8  they  are  published.

Huggin8  Engineering  Handbook  is  a  collection  of  Engineering  Notes  which  di8-
cuBs  various  aspects  of  TUT  theory  and  ap|]lication.     The  lhndbook  con8iBtB
of  two  volumes:     Volume  I   iB  completed,   and  Volume  11   is  a  growing  publica-
tion  to  which  Engineering  Notes  will  be  added  fron  time  to  time.

The  catalog  pr®sonts  deta.iled  information  on  Hugging  TWTs--8olenoid  require-
ments,   electrical  a.nd  mechanical  characteri8tic8,   prices,  and  warranty  facts.

For  your  convenience  the  catalog  iB  divided  into  ten  g®ctiong:     GENERAI],   D-0
OONNEOTORS   (both  arrmiged   by   page  number),   BACKWARD   WAVE  AMPLIFIERS,   BACK-
YARD   WAVE  oscll.LATons,    F`oRWAro   NAVE  AMPLIFIERs,   Ijow  NolsE   TUBEs,      roLSEI)

f!;55::FES's8:E%#:::i?s:n:u:::ciai:s?rr::?:da:=::::a:;yp::et:=b:#,er)'
Be81de8  additlons  and  revisions,   you  will  periodically  receive  a  "Chock  Li8t»
to  Check  your  catalog  for  conpletene88.     Beca.use  an  up-to-date  ca.talog  works
better  for  you,  these  tips  on  keeping  your  catalog  current  are  offered:

I.     Insert  revisions  and  addition8  a8  you  roceiv®  them.
{)

2.    Insert  each  page  8ectionally  and  n`merically according  to  the

=8L¥a::7p*3T;t6;£E#:;:;6:h::°¥3E/#::7rfu:a::f:g:::her;
Section  codes  are:     General   (GI),   I)-a  Oorm®ctor8
Wave  Amplifiers   (BWA
Wave  Amplifiorg   (F`WA

Ba.ckward  Wave  OBcillator8 (3?i),Bari:=::
Low  Noi8®   Tubes   (IJNT),   PLil8ed  AmpliflerB

(PA),   Special  Purpose  Tubes   (SPT),   Associat;a  Solenoid  List  (ASL),
and  Price  List  (PI.).

5.    Remove  outdated  pages.
4.    When  you  receive  a  r'Oheck  liist,"  use  |t  to mko  certain  that  your

catalog  is  up  to  date.    Order  migBing  pages  directly  fran  Huggln8
Laboratories,   Inc.

Ag  an  added  convenience,   postage-paid  return  post  cards  ar'e  Buppllod  with
your  catalog.    These  cards  make  lt  very  easy  for  you  to  have  your  nan®  re-
moved  from  our  files  or  have  your  zBailing  addree8  changed  on  our  records.

HUGGINs   LABORATonlrs,    INo.
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HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

136-9330 Area    Code    408

TABLE     OF     CONTENTS

TWX      SUNV     908      U

SEOTICW   I.      GENERAL

Oonpany  Profile
Warranty  Information
Frequency  Spectrum  Chart  and  MW  to  DBM  Conversion  table

Power  Unlt9   0onver81on  Nomograph

D®flnition  of  Symbols  and  Abbreviations  UBed   In  Thl8  Catalog

About  HugglnB   TWT8

Facts  To  Renember

SBOTION   11.      D-C   OCENEOTORS

D-C  Oonnector  Information

SECTION   Ill.       BACxpi'ARD   WAVE  AMPLIFIERS

S-Band     ;        2.4     to     5.6    kmc   ......................... ® .......... „.     BA-I

SEOTIQN   IV.       BACKWARI)   WAVE   OSCILLATORS

L-Band     :       1.0    to2.0      hac   ...............     Iotnw   .... „ ..........     HO-9

S-Band      :       2.0    to    4.0    kmc   ...............        I  mw   ............. ®..   HO-18

2.0     to     4.0     kmc   ...............      Iomw   .®.® ........... ®     HO-1

a-Band      g         3®7     to

3.75  to
3o75  to
4.0    to
4.a    to

5.2    to

5.9     kmo   ..... ® ...... ®-

7.0     kno   .®® ............

7.0    kmo   ...............
8.0        knc     ®®®,a,,,®,®®®,®

8®0         hac      ®®,®®®,®®,®,,®,

8®3     hac   .a...®.® .......

i

10  mw   .............. „   HO-lo

I  mw   ..' .... ''''''.''     HO-5

10  mw   ................   HO-20

1   mw   ..® .............   HO-13

10  mw   ................   HO-21

10  mw   ................   HO-1|



HUGGINS    LABORATORIES,    INC.

SEOTIon   IV.      BACKRAro  RAVE  OSCILLATORS   (contlnu®d)

X-Band 11.0    hc  ...............
12.4    hc  ...............
12.4    hc  ...............
12.4    hc  ...............

Xu-EaLnd   i     12.a    to  18.0    hc   ...............
12.4    to  18.0    ho  ...............

sECTlcH  v.     FonmRD  RAVE  A)tpi,I]Ims

VHF-Ehad : hc,,,,®,®,,,..,..

ho,,,,.,.,.,,.,,a
hc    ®,,,® ,,,, ® ,,,,,

UFT-Band:       0.5    to    I.0    lino   ...............
0.5   to    1.0   ho  ...............
a.5   to    1.a   hc  ...............
0.5    to    1.0    hc  ........... ®...
0.5    t®    I.0    ho  ...............

kno     ,,,,,, ® ,  ® ,,,,, ®

kDo    ®,® ,,,,,,. ® ,...

hc    ,,,®® ,.,,,, ®®.,

hc     ®,,,®®,® ,,,,,, ®

kDC    ,,,,,,,, ® ® . . ® , .

knc   ®,® ,,.,,.,,.,..

4.a     hac   .,..,,, ®,,.®,.,

4.a    ho   ,,,,.., ®,® ,.,..

1  P®rlodlc  p®rDfLnont  mfLgn®t  focue®d

8  P®rmn®nt  nagnot  focueod

•  Ohar&ct®rietlc.  yet  to  b®  prbll.h.d

11

I  ny   ................  HO-17

1  mv  ................   HO-14

10 nv  ................     HO-2
20 mw  ................  HO-238.|

I  "  ................  HO-|9
|o nv  ................     HOJ4

10 nv  ................  H^-5|L
10  I,,,, ® , , ® ,,,, ® ,,..   in-79+

I  w     ,,,, ® ,,,,,,,,,,,   in-78,

10 "  ................    H^-7
10 mv  ................  in-361
10 ni  ................  in-69].`
I   w     ................     HAnd

1  '    .....,.......,..  in-Sol,.

10 in  ................    HA-5

|o mw  ................  H^-3l|
2  v     ................  HA-18

2  v    ................  in-531
10 pr  ................  HL22
I  v    ............ '''.  in-39

10  zBv   ................     HA-I

lo tpr  ................  m29|

u

a



HUGGINS    LABORATORIES,    lNC.

SECTIon  V.     roRVARI)  WAVE  AMPLIFIERS   (continued)

S-Band     :       2.0    to    4.0    lmc  ...............
2.o    to    4.o    hao  ...............

8®0       kmc     ,®,®  ,,,, ®,® ,,,,

8®0        hac     ®,,®,,®,®®,®,,,

8,a      knc    ,®®,,,® ,,,, ®,,,

8,0      hc    ®,,®,,,®,,,®®,,

8.0       knc     ®,®,® ,,,, ®®,®®,

8,0       kmc    ,,,®,,®  ,,,,, ®,,

5.5    to  11.0    knc   ...............

to  11.a    kmc  ...............

to   11®0       kmc    ,,®®® ,,,, ®®®®„

to   11,0       kmc    ,,,,,,, ®®,,®®,®

to  12.0    kmc   ...............

to  12.4    kmc  ...............

to  12.4    kmc   ...............

to  12.4    kmc  ...............

Xu-Band   :     10.5    to  16.0    lmc  ...............

12.4    to  15®0    knc   ...............

I  v    ................    HA-2
I  v     ................  HA-SOL

10  mw   ................     HA-36

10  mw   ................  HA-26

10  mw   ................   HA.281

O.5  w     ................     HA-6

O.5w RA-,51

I  w    ................  in-564

I  w     ................  HA-594

10  mw   ................  HA.20|

O.5  v     ................     HA-9

0.5  W     .a.® ............   HA-211

I  v     ........ ® .......   HA-574

lo  mw  ................    HA4

0.1   w     ......... ® ......   HA-10

a.I  w     ................  HA_711

I  mw  ................  RA49L

5 ur  ................  HA-24

sEOTlaN  vl.     LOU  NolsE  "BEs

UHF-Band:       0.5    to     1.0    lmc   ® ...........     7dbtnaxnf   .............  HA-86

0.5    to    1.0    hac  ............    8  db  max  nf  ........... „  HA-72
0.5    to    i.0    kmc  ............  10  db  mx  nf  .............  HA-45

0.5    to    I.0    Imc   ............  15  db  max  nf  ......... ®...  HA40

2.0     kzDc   ..... ® ......     7  db  max  nf   ® ............   HA-80

2.0    hac   .... ® .......     8  db  rna.x  nf   ....... ® .....   HA-73

1  Periodic  permanent mgnet  focu8ed
4  Characterl8tlcs  yet  to  bo  published
8  Tube  furnished  for  replacenent  only

1ii



HUGGINS    LABORATORIES,    lNC.

SECTIon  VI.      I.Ow  NOISE  TUBES   (continued)

I-Band     :       i.0    to    2.0    kno  ............

8,0    hc  ,,,,, ® ,,,,,,

8,0      knc    ,,,,, ®® ,,,, ®

8,0      knc    ®,,®,®  ,,,,,,

to  11.0

to  14.0
to  14.0
to  11.0

to  12.4

to  12.4

knc,,,,,,,,,,,,
kBC     ®  ,,,, ®,,,®,®

hc    ® ,,,, ®,,,®,,

ino,,,,,,,,,,®,

kbc®,,,,,,,,,,,

kmc     ,,,®® ,,,,  ®,,

sECTlaN  vll.     puLSEI]  AMpl.IFlms

S-Band

10  db  mx  nf

14  db  mx  nf
15  db  mx  nf
15  db  mx  rf

8  db  maJ[  nf

10  db  mx  nf

15  db  max  nf

15  dt  nee  nf
10  db  Biax  nf

.............   HA-19

RAno9

HA<2

.............   HA_||

HA-givl

HA-57

10  db  mx  nf  .............  HAJ+7

15  db  max  nf  .............  HA-32

15  db  mx  nf   .............   HA+B41.+

15  db  max  nf  .............  HA<oL

15  db  mx  nf
15  db  zEur  Of

10  dti  mx  nf

15  db  mx  nf
15  db  mz rf

kno     ,®,,®,,®,,,®®®®

kDC      ,®®,®®,,,®,,®,,

knc    ,,,® ,,,,,,,, ®,®

kn¢    ® ,,,,, ®,.® ..,..

a-hid    :      4.a    to    8.a    kno  ...............
4.0    to    8.0    kno  ...............

1  P®riodlc  p®rmnont  nagn®t  focu8od

4  Charactorl8tlcB  y.t  to  b®  publlBh®d
6  nib®  furnlBh®d  for  ropleLoen®nt  only

iv

HArfl

in-3,6
in-23
HA-156

HA"

|v................PA4
I  v    ................    FAil

|Ov    .............. „     PA-3
|O  y    ................  PA-|O|

1  y    ................    in-,7
I  y    ................     RArdl



HUGGINS    LABORATORIES,    lNC.

SEOTIOw  VII.     PULSED  AMPLIFIERS   (continued)

X.Band

a

rb

ho  ...............      |  v    ...... '..'..''..    PA-I
knc  ...............       1  v    ................    in.gl
kmc   ...............   O.3  v     ................     PA-5

SEOTICIN  VIII.      SPEOIAI.   PURPOSE  TUBES

UHF-Bend:       0.5    to     i.0    kmc   .........   D18porBiveAmpllfler   ........     DA-3
UHF-Band  to  S-Band

0.5    to    2.0    kmc   .........   Frequency  Muitip|ier   ® .......   HA-giv

I,-Band     :       1.0    to     2.0    lane   .... ® ....   DiBper8iveAmplifler   ........     RA-2

a-Band     :       2.0    to    4.0    lmc   .........   Disper8iv®Ampllfler   ...... „     DA-1
S-Band  to  X-Band

2.0    to     8.0    kznc   .........   Frequency  Muitipiier   .®...®®.   HA-L6

a-Band     :       4.0    to     8.0    kmc   .........   DIBpergiveAmplifier   ...®.®®.     mJ+

SEOTIQN   IX.      ASSOCIATED   SoliENOID  I,IST

A88oclated  Bolenold  list  (Menlo  Park  Engineering)

1  P®r|od|c  pemanent  magnet  focu8ed

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

REgent  6-9330

HUGGINS   LABORATORIES,   INCORPORATED...

producing  the  TWT  industry's  broadest  line

Fren  this  modern  40,COO-square-foot  facility  comes
the  world'8  most  complete  line     of    quality    TWT8.

Since    1952,     when  Richard    A.     Hugging  placed  the  first    commercially
available  traveling-wave  tube  on  the  mrket,     Hugging  Laboratories  has  made
many notable  commercial  firBts.     B®8ideB  the  first  wave  tube,   these  include
the, , ,

first  backward  wave  oscillator,

first  low-noise  amplifier,

first  P"-focuBed  wave  tube,

first  electroBtatically  focused  TUT.

A8  a  pionoor  in    TWT    manufacture,     the  Laboratories  has  advanced    the
traveling-wave  tube  industry  y®&r8  ahead  of  its  state  by making  the    broad-
est  line  of  quality  TWT8  available  in  quantity.    Hugging  tubes  are  standard
setters;    thus  they are  accepted    and  widely  used  in microwave  gy8tens    the
world  over.

GI   /   PAGE     I   /APRIL,1961



HUGGINS    LABORATORIES,    lNC.
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In  pioneering  the  art  of  TUT mnu±`&cture,     Hugging  Iiaboratories  devel-
oped  the  ability  to  combine  either  company  or  extermlly-8pon8ored  research
with  excellent    engineering    and    t®chaical    know-how  to  convert  ideas  into
field-operable  tubes.  During  this  development,  Hugging  has  acqulr®d  a  great
Store  of    infomation  and  unequalled    experl®nce  related  to  TWT  de8igri    and

Hrmufacture.

To  meet  wave  tube  design  and  fabrication  problems,   Hugging  has  brought

together  an  outstanding  team  of  engineers  and  technicians  whose  Bkill8    and
knowledge  range  from microwave  circuits  to  electron  balliBticg.  The  efforts
of  this  team  are  devoted    entirely  to  the  traveling-wave  tube  and  have  made
Huggin8    I.aboratoriee  the  acknowledged  leader  in  producing  quality  TWT8    in

production  qunntitieB.

An  intensive    research  and  development    program  continues    to  add    new

tubes  to  t.he  Huggin8'   line,   to  increase  our  knowledge  of  wave  tubes,   to  im-

prove  the  perfomance  of  existing  tubes,    and  to  advance  the    State-of-the-
art.

Our  Research  and  Development  and

Product    Development    Departments  are

Btaffed    with    engineers    and  techni-
cians    who    are    well    versed  in    TUT

design  and  practice.  Many  have  worked
with  the  wave  tube  since  its  infancy.
this  knowledge  and  experience  i8  aug-

mented    by    the    most    modern  and  ad-

vanced  equipment  obtainable.

The    Production    Department      at
Hugging    I+aboratorie8    i8  8t&ffed,   e-

Experience.....Imowledge......and
modern  equipment  are  combined    to
bring  you  the  best  in  wave  tubes.

quipped,    and  geared  to  deliver    pro-
duction  quantities  on  short  delivery  8chedule8.  It  is  this  department  which
has  consistently  produced    35  a/a  to  40  a/a  of  all  forward  rave  amplifiers,
with  an  output  power  less  than  loo  watts,   sold  each  year.  Quality and  quan-
tity are  the  dootrineB  by  which  the  Production  Department  operates.

Gl   /   PAGE     2  /APRIL,1961



HUGGINS    LABORATORIES,    lNC.

Sinplified    handling and  produc-
tion    techniques    unique    to    Hugging
TWTs  permit  large-Scale  mnufacturing
of    our    tubes.       Careful    production
design    and    strict    qua.1ity    control
throughout  all  Stages  of   manufacture

guarantees    a  dependable,     long-lived
product.       Ae  an  example,     an  average
of    25  a/o  of  the  production  time  for
each  low-noise    amplifier  is  spent  in

quality  control.

To    fill    the    needs    of    modern

Strict  quality  control  throughout
all  Stages  of manufacture  guaran-
tees    a    dependable,       long-lived
product.

a

a
microwave  applications,     Hugging  Lab-

oratories  produces  over  450  traveling-wave  tubes  which  cover  the    microwave

frequenoi®e  fran  250  to  15,000  megacycl®s.

Tubes  whose  characteristics  fall  outside  those  of  our  8t&ndard  catalog
tubes  are manufactured  to  individual  customer  specifications.  If  a  tube  for
your  requlrenent8  iB  not  included  in  this  catalog,    you  are  invited  to  con-
tact  our  Sales  Department    and  join  the  more  than    75    Satisfied    microwave
systems  manufacturers  who  curr'ently  turn  to  Hugging    Laboratories  for  their
TWT  needs.

HugglnB  I.aboratorle8,     through  its  Ingtr`ment8/Subsystem8  Division,   is
also  engaged  in  the  research,     development,     and  manufacture  of  TNT  and  BWO

8olenoids    and  power     8upplieB,     microwave  sweep  oscillators,     all   types  of

TNT  packages,     and  microwave  gub8ysten  modules.

This  division  has  ga.ined  the  experience  and  technical  knowledge    which

are  so  valuable  to  the  economical  handling  of  all  engineering  problems  com-

monly  encountered  in  TWT  packaging  and  power  Supply  design.       Close  liaison

between    TUT    and  systems  engineers    results  in  creative  engineering  with  a
sound  approach  to  solving  instr`mentation  and  8ubsystem8  problens.

Whether    your  application  dictates  Currently    available    microwave  in-
struments    or  custon-designed    units,    we  will    welcome  the    opportunity  to
supply  microwave  equipment  to  meet  your  specific  requirenent8.

GI    /   PAGE:   3   NOVE:MBE:R,     1962
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999    East   Arques   Avenue   .   Sunnyvale,   California

All    Huggins    traveling-wave  tubo8  are  thoroughly  t®8t®d    and
inop®ct®d   prior  to  Bhipment  and  are  mrrant®d  a8   8hown  below:

HUGt3IN§   LABt]RATORIE§,  lNC.

999  E:A§T  AR.UE§  AVENUE
§uNNYVALE,   CALIF.ORNIA

TRAVELING   WAVE   TUBE   WARRANTY   AND   SERVICE    REPORT

PARTS   OF   TUBE   SERVICE   REPORT   (SEE   OTHER   SIDE)   ARE   TO    BE    FILLED    Our   WHEN    TUBE    IS    PLACED    IN    SERVICE.

t:e:::a:k,ar::e;i:,ete:xs:h:i:n:e::t:he:dstt:hje:;:':;;:h:y:f::::P;!S;t;':ji:.h:;,ia:i;iic¥r:r:t:rtpce:|'':e:d;::::h,;:;e:na:ga:Yo:,::af:i:C:I:Pc:oe;:p:chnde¥i:n:g:!a!;r?:a:dt::tf;y

WARRANTY

:;i:::n;a;;ip;:i:;?;i:a:n:;:jn:pi;i;;;:esn:!r::;:i::,:i:;:rr:inu::t;:;jijsg9:a;;i;;e::W;i::n:i:rr;§pS€r;;:;:!t;r;e::i.i:je::n:f:eit::e:d;e:°!nn;f;:jc;::nryi|:::g::oi;es;S;i§!fy;:f;:;t;hti;t;::i;:;n:;fi;;:co:{i;h:¢r

#h::;h,.;h.;;:;:i;:!r::;i:i;;::tuob:eor:to:'!,t:eFu'a:tgtH:;:w:::r;:rt:,:o:nr,:;:::::cdba:c:a:upsFeacctoef::a;#t!ui6c:ii'ent3r:dqe:f,i::s:ac:i:u:;;rfl:re,:th:e:::;n;:::ca:yr:i:!i:

!h;¥§:;;;;;:i:wi;a:§tii;i:f;;i;:t:r:;r;g;::¥;:n°;;:rioh::0:ijsr::!asio;#;jijs:a:n::tr°it;;uj:,;::2:I:;:0::t;;rE°#i;jn°:dno:;ii;:g;o:;;I;i:nd;{j:I::'te:a:;:;ii|io:::;;::jos;f
No   credit   will   be   awarded   for   tubes   received   by   Hugging   Labore+ories,   lnc.   after   the    12-month   warranty   period   has   expired.

;£¥:Ea:r:a:a:t:lit;:S:;!§::;;;;ai,I;e;;r!:!n;:s;:r::::at*:I;i:;;;tis;;t!h;i:;c:et;!jhf::iiat:::iin:;;:¥::;:y:;;fa;i::i:;:da::;:;n:!*n:r:et:!tt;::s;i::S;;:;u§s:tiae:lrir:pli;fccr:!e;ei:hn;:t:;a::::i
is   received   by  the   manufacturer.

RETURN    PROCEDURE

Do    not    .®turn    tubes    to    Hugg;ns    Ldboretori®s.    Inc.    without    first   obtaining     permiss;on.
Bo    certain    that    the    trBv®ling    wave    tube    is    inoporablo    boforo    rotuming    lt.

I.      Comploto     the     tube     service     report    on     the     reverse     sic]e     of
thii    sheet.    ^nswor    all    qitestions    fully,     parhcul®rly    the    number    o{
heater   operating   hours.   all   voltaqos   ®ncl   currents   at   time   of   failure.
and    a    descript;on   of   what   occured    at   the   time   of   failure.

2.      1{   poisiblo,    ropdck   the   tube   using   the   Sdme   mdtoriols   ds   used

;nnd°r;::n°c)o;};PoTetnht;   :necr!Uo::otnhc°e  ::Tdp'{eht::t  :::°thse°Tut::   'ep°r'

3.      Sh;p    the    +ube     pr.paid    via     surface    +rdnsportation       Insure    (c,I
minimum    amount`

f;ec'i'icTt,g:si.nsth:a::srt6ot:r::S.wi',,C6efi:gts,,itehd:::tdurtnheedt:::own,eeb+es
roturnod   et   +l`e   cu..om.r'.   elponse.

ilo  'f"Hn:fog::;rot9s6°fraaut,:,r;etsrio I nccu.stf::desr  tt:,i   tbuobenoft:;I;:rd°   :na:   :i:
tube    will    either    bo    rotumed    ®t    the    ceytom®r..    expense,    or.    if

1{    possible,    check    by    tube    substitution.

possible   repaired   tor   a   service   chorqe   upon   the   cu!tomer's   writt.a
outhorizotion.     If     it     is     nece5sory    tc)     dismantle    the    tube.     Hugging
Laboratories.    Inc     will    not   be    held    responsible   for   any    subsequent
breakage    of   the    glass    envelope.

6.       If  a   roplacemertt   tube   is   required.   the   customer   will   be   notified
of   any   epplicablo    replacemen+   charge.    If   a    replacement   charge    is
involvecl,   tbe   customer   mu.t   give   writt®.   outhoriz6tion   before   Hug.

gins     Lobor®tores.     Inc      can     proceed.     If     there     is     no     repl6cerner,t
charge.    the   tube    will    be    replaceJ    with    a    new    tube    and    returned
+o    the    customer`

7.      Shoulcl    the    r8turr\ed    tube    be    found    irreparable.    the    customer
wilt   be   ^ot;fled,   The   customer   mu.t   ln{orrr`   the   mdr\uf6cturer   w;thir
30   days    of   what    action    to   t.ke    (viz.,    issue   a    credit   allowance    or
return    the    tube    cit    the   cu.tom.r.I   expense).1{    not    o+herw(se    Bc!`
visecl      the    mdnu(octurer    will    act    accordinq    to    the    terms    of    tLe
above    wdrrdnty.

November    I,1962

BE   SURE  TO   COMPLETELY   FILL   IN   OTHER   SIDE

G!   /   PAGE   4   /   MOVE:MBEF3,    i962
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HUGGINS    LABORATORIES,    lNC.
P99   Ecist  Arques   Avenue  .  Sunnyvale,   California

CONVERSION     TABLE  :
DBM     To    MILLIWATTS

E} E3 M \`JL

ut •0 . 25

_3 •0.5

0 I

I I.25

3 2

4 2.5

6 4

7 5

9 a

0 10

'3 20

'6 40

'7 50

20 loo

27 500

ao 000

33 2000

sO 4000

39 8000

40 I 0000

DBM     =     10     LOGio     P/1     MW
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MILLI     WATTS

KILO    WATTS

MILLIMICFIO     WATTS

MICFio    WAITS

development
er`qineerinq

1000
goo
COO

700

GOO

500



i::::=:: -----.- :     -.----. iE    -..-   __i-.i    -i   -           \S:i:.:c:I:::'E::;+-

a"A"
-14

-19

-24

-29

-34

-39

-44

-49

-54

-59

8'A'

§
€
EI
a)
Ci

-64

-69

-74

-79

-84

-89

-94

-99

-104

-109

loo,000

10.000

I,000

loo

lo-4

lo-5
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999    East  Arques   Avenue  .  Sunnyvale,   California

REgenl  6-9330

EXPENATloN  oF  s¥MBOLs  AND  ABBREvlATIQNs  USED   IN   THls   aATAI,oG

(Symbols  and  abbreviations  may  appear  in  either  upper  or  lower  oaBe)

Sat

fl

n

a.  c.  or  a-a:
amp.

C

db.

dbm

d.   c.   or  d-c:

dog       or     0    i

i..
a.

Ic.
IK.

IH

K.

kmc,

rna

mx
mo

alternating  current
ampere8

collector
10  lo8|o  P8/Pl

10  log|o  P/I  mw

direct  current

degrees

frequency

grid
collector  current
cathode  current

input

cathode

kilo  megaeycle8

millianpereB
maxinun
mega.cycles

mln
mw

nf:
OUT.

Pin:
Pout

P".

r®  i.  or  I-i..
a.   a.   or   s-9:

nlnimun
milliwatts
noise  figure
Outl,ut

input  power
output  power

periodic  pezmnent
nagnet
radio  frequency
small   gigna.1

v                         :     volts  d.   c.
Vac                     :     volts  a.   c.

VAN

Vc

Vf

Vg

VH

:    anode  voltage
(my  carry number)

:    collector  voltage
:    heater  voltage
:    grid  voltoge
:    helix  voltage

(my  carry number)
VSWR                   :     voltage  standing

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

REgenl  6-9330

ABOUT    HUGGINS    TWTs

pERroRMANOE  cHARAOTERlsTlcs

I.     High  Gain

A.     Broadband   small-signal  gELin  i8  a  minimum  of  25  to  40  db  depending  upon
the  frequency  band  and  specified  RF  performance  required.    Fifty  to  60
db  smll-Signal  gain  has  been  achieved  in  narrowband  applications.

8.     Gain  at  rated  power  output  for  the  meditm  power  tubes  is  a  minimum    of
27  db.       These  tubes  can  be  driven  to  rated  output  power  with  a  milli-
watt  power  input.

11.     Broadband  Operation

Most  tubes    provide  rated  gain  and  power  output  over  a    2:I    frequency
range  without  rcadju8tment  of  the  electrode  voltages,  and  they  have  useful
gain  and  power  output  over  a  much  wider  range.

Ill.    Stability  (freedom  from  oscillation)

The  tubes  are  Stable  under  RF  Short    circuit    conditions    through    all
phases  of  a  mismatch.     Except  for  Some  power  amplifiers  that  require  a  2:I
load  at  the  output,    total    reflections  of  arbitrary    phaLse  can  be    simul-
taneou8ly    connected  to  the  input  and  output    RF    cables    without    causing
oscillation.

IV.    Gain  Variations  (fine  grain  structure)

Fluctuations  in  the  gain ][± frequency  curve  (][±z±,  fine  grain  Btruc-
tune)   caused  by  regenerative  feedback  are  minimized  by  applying  lo8B  with-
in  the  tubes.  F`ine  grain  of  less  than  ±1  db  can  be  expected  into  a  mtched
load .

V.       Low   VSWR

The  VSWR  measured  with  the  tube  not  operating  is  less  than    I.7:1    for
most  tubes.       Both  the  input  and  output  VSWR  measured  wit,h  the  tube  opera-
ting  do  not  differ    appreciably  from  the  cold  VSWR  except  at  one  or  two  i-
solated  frequencies  within  the  band.       The  better  VSWR  normally  exists    on
the  input  connector.

GI   /   PAGE:     8   /APFtlL.1961



HUGGINS    LABORATORIES,    lNC.

VI.     Holes

Holes  in  the  gain  and  power  output  as  a  function  of  frequency  are  vir-
tcally  eliminated.

VII.     Grid  Control

All  forward  wave  amplifiers  are  supplied  with  a  grid    electrode    which
enables  a  variation  of  grin  and  power  output  over  wide  ranges    with    rela-
tively  small  changes  in  grid  voltage.     In  low-power  tubes,  a  mininun  of  50
db  reduction  in  gain  is  provided    anywhere  within  the  operating  band    when
approximately    -50  v    are  applied  to  the  grid  (medium-power  tubes  need  ap-
proxinately  -150  v).      Under  grid  cutoff  conditions  the  total  reduction  in
output  can  be  as  great  as  90  to  loo  db.

VIII.    Vibration  Effects

See  Hugging  Laboratories,   Inc.     "Fhgineering  News,"   ENL    Vol.I,   No.   I
or  inquire  directly  to  the  manufacturer  for  vibration  performance.

IX.    Tenperature  Effects

Solenoid  focused  tubes  generally  present  no  dif.ficulty with  respect  i,o
tempemture  conditions.     Inquire  directly  to  the  manufacturer  for  tempera-
Lure  information  on  any  specific  tube.

X.     Warrtinted  Life

See  page  4  of  this  Section.

OPERATING   OHARACTERISTIOS

I.    A  minimum  number  of  voltages  are  required  for  operation.

A.     Heater  supp|yl,a,8

a.     Helix  and  collector  supply

a.    Anode  supply4  (anode  draws  negligible  ourrent)

D.     Solenoid  supply  if  a|}plicable

1  Heater  Supplies  for  low-power  tubes  should  provide  6.3  to  7.0  v  or  vac.

2  Heater  gupplie8  for  low-noise  tubes  should  provide  5.0  to  7.5  v  or  vac.

8  Medium-power  tubes  require  7.0  v  or  vac.

4  Low-noise  tubes  have  more  the.n  one  anode
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HUGGINS    LABORATORIES,    lNC.

A

E.     Grid   8uppiy6

11.     Simple  ad3ustment8  to  set  tube  into  operation  without  RF me&8urenents.

A.    Using  a  meter  that  i8  accurate  to    i  a/o,    adjust  the  helix  voltage  to
the  value  given  on  the  tube  data  Sheet.

a.    Adjust  tube  position  in  the  ]nagnetic    field  for mininun  helix    current
on  solenoid  focuged  tubes.

a.    Apply  anode  voltage  for  cathode  current  8pocified  on  tube  data    Sheet.

Ill.     Optin`m  Broadband  Gain

A.    Apply  an  RF  Signal  of  highest  frequency  of  desired  bandwidth.

a.    Set  for  8mll-signal  operation.

C.    Adjust  helix  voltage  for  maximm  gaiin.

IV.     Optim`m  Broadband  Power  Output

A.    Apply  an    RF  Signal  of  highest  frequency  of  desired  bandwidth.

8.    Saturate  the  tube.

a.    Adjust  helix  voltage  for  maximum  power  output.

PHYSICAL   OHARACTERISTIOS

I.    Rugged  Oapsulation

A.     Tubes  are  permnently  locked  in  place  inside  allmetal  capsules.

a.     Tubes  will  easily  withstand  the  Shock  of  normal  handling  by    unskilled
or  uritrained  personnel.

a.    All  mechanical  adjustments  on  the  i,ubes  are  made  at  the  factory.

11.     RF  Input  And  Output  Oableg

Tubes  are  provided  with  input  and  output    leads  consisting  of    flexible
or  rigid  high-temperature  50-ohm  coax  or  standard  waveguide.       Type  N  con-
nectors  are  u8unlly  provided  in  most  frequency  ranges  for  tubes  with    coax
leads.  Oonnectors  are  attached  directly  to  the  capsule  end  cap  on  periodic
pemanent  magnet  focu8ed  tubes.

6  Applicable  to  low  and  medium-power  and  pulsed  tubes  only.       For  all  gridded  tubes
in  which  the  grid  i8  at  cathode  potential  for  full  gain,  a  grid  supply  ig  opt,ion-
al.     The  grid  i8  provided  for  at,tenuation  and  pulse  applications.
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HUGGINS    LABORATORIES,    lNC.

Ill.     DO  Oormector8

Winchester    cormectors    or    equivalent    are    Standard    on  most  Hugging
traveling-wave    tubes.      See  the  ''D-a    Connector"  and  the  various  ''Oharae-
terlstics"  Sections  of  this  catalog for  Specific  informtion.    Other  types
of  DO    connector8  Can  be  Supplied.       Consult  the    manufacturer    concerning
your  requirenent8.

SPEOIAI,  MODIFlaATIQNs  OF   TUBrs

I.    Power  Lead  Filters

A.    Power    lead    filters    can  be  provided  for  use  in    high-signs.I-Strength
areas  to  keep  `mwanted  signals  out  of  the  amplifying  channel.    Filters
are  also  neceg8ary  to  prevent  oscillations    caused    by    feedback    when
high  gELin  tubes  are  operated  in  tanden.

a.    Filters  can  be  provided    within  the  tube  capsule  to  prevent,    RF    feed-
i,hrough  into  the  tube  on  the  DO  voltage  leads.     In  8ome  cases,  instal-
lation  of  these  filters my  lengthen  the  capsule  up  to  2  inches.

a.    These  filters  provide  at  least    35  db    disBipative  loss  in  series  with
each  lead  entering  the  capsule.

11.    High Altitude  Insulation

By using a  "6P  or  another  highrdltitude  cormector,  Hugging  traveling-
wave  tubes  can  be  specially  encapsulated  to  operate  at  altitudes  of  70,COO
feet  without  corona  or  arc-over  problems.

Ill.    Special  Gain  Ohamcteri8tics

A.    Tubes  with  Special  gain lg± frequency    characteristics    (i g±,    flat,
Sloped,  and  narrowband-high  gain)   can  b®  provided.

a.    Special  tubeg  with  very  low  regenemtion  characteristics  can  also    be
8uppliod.

IV.    Mocha.nical  Modifications

Radial  and  miniature  BF  connectors,  a  variety  of  DO  cormectors,  flying
leads,   special  lead  lengths,  hermetic  sealing,    and  other  mechanical  modi-
fications  can  be  provided  upon  request.

V.    Modifications  In  General

Miry modifications  other  than  those  outlined  can  be  mde  to  a    custom-
er`s  gpecification8.      A  technical  Staff  is  available  for  your  problens  a8
well  as  for  special  research  and  development.      You  are  invited  to  address
us  with your  inquiry.

GI   /   PAGE     tl   /APRIL.1961
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SOLENOIDS

I.     Oonpatible  solenoid8  can  be  supplied  for  those  tubes  that  use  solenoid  fo-
cusing.     These  solar.oidg  are  designed  for  minimum  weight  and  size  consist-
ent  with  good  engineering  practice  and  operating    temperature    conditions.

11.     Solenoids  are  available  for:

A.    Aircraft  voltage  r8Lnges  (24-28  v)

8.    Rectification  from  Ilo  vac  (90-loo  v)

a.    Special  voltage  requirements

Ill.    High  gaugs,    air  or  oil  cooled  solenoids  are  available  for  tubes  that    re-
quire  high  magnetic  fields  and  which  have  high    collector    power  to  di8sl-
pate.  Air  cooled  solenoids  provide  air  cooling  for  the  tube  as  well  a6  for
the  solenoid  windingB.   "is  is  accomplished  by  one  8olenoidmounted  blower
which  can  be  supplied  to  operate  on  24-28  v  or  ilo  vac.

IV.     The  tube  warranty  applies  9±±][  if  Hugginsrdpproved  solenoidB  are  used.
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HUGGINS    LABORATORIES,    lNC.
999    East  Arques   Avenue   .  Sunnyvale,   California

REgent  6-9330

FACTS   TO   REMEMBER

(WHEN YOU  USE:  THIS  CATALOG)

I.       ALL     D-C     POTENTIALS     ARE     MEASURED     WITH     FtE:SPE:CT     TO     THE     CATlioDE.

2.        WHERE:      INDICATED,     ANODE:     OR     GRID     SuPPLIES      MUST     BE:     ADJUSTABLE     F.ROM     ZERO     VOLTS     F.OR
INITIAL     F.OCUSING     PuRPOSES.

3.       ALL     10     MW    AMPLIFIERS     ARE     SUPPLIED     WITH     AN     INSULATED     COLLE:CTOR     UNLE:SS     REQUE:STED
OTHERWISE.

4.        UNLESS     SPECIFIED     DIFFERE:NTLY     ON     THE     CATALOG     SliE:E:T,     ALL     TUBE:a     WITli       AN      OuTPUT
POWE:R     OF     loo     MW     OR     GREATER    AFiE:     SuPPLIE:D     WITll     THE     COLLE:CTOR     INTERNALLY     GROuNDED
TO     TliE     OUTE:R     SHE:LL.

5.       ALL     D   -C     CONNE:CTORS     ARE:     SUPPLIE:D     Wll-H     MATING     CONNECTORS.

6.        UNLE:SS     SPE:CIF.lED     TO     THE:     CONTRARY     ON     TIIE     TUBE     OUTLINE     DRAWING.     RG-142/u     COAX
CABLE     IS     IISED     FOR     R-F     LEADS.       TEFLON-COVERED     WIRE     IS     USED    FOR     COLLECTOR
LEADS,     AND      MULT|CONDuCTOR   CABLING     IS     USED     F.OR     POWER     LEADS.

7.        ORIE:NTATION     OF     R-F.     END     CAPS     WITH     RESPECT     TO     D-C     END     CAPS     AS     SHOWN     IN     TUBE
OUTLINE     DRAWINGS     DOES     NOT     REPRESE:Nl-    AN     ACTUAL     PHYSICAL    RELATIONSIllp.

8.       Al.L     PERIODIC     PEF3MANENT     MAGNET     (   PF'M   )     FOCUSED     TUBES     WITH    AN     OUTPUT     POWEFt     OF
I   /2     WATT    AND    ABOVE     HAVE     OPENINGS     IN     BOTH     ENDS     OF     THE     CAPSULE     TO    ALLOW    COOL-
lNG.        THE     COOLANT     MUST     FLOW     FROM     TliE:     D  -C     END     TO     THE     R   -F.     END     BECAUSE     THE
R   -F     END     OPE:RATES     AT    A     lilGHER     TE:MPE:RATURE:.

9.        COOLING     RE:QulREME:NTS     ARE     SPECIF.IE:D     FOR     STANDARD      ATMOSPHE:File    CONDITIONS.

10.        ALL     PPM   -FOCUSE:D     TUBE:S     HAVE:     NE:GLIGIBLE:     E:XTERNAL     F.lELDS.

11.        TliE     OPERATING     CIIARACTERISTICS     OF     AN     INDIVIDUAL     TUBE:     MAY     VARY     SLIGliTLY     FROM     THOSE
INDICATED     BY    THE     CllARACTE:RISTIC     CURVE:S     SHOWN     FOR     TIl^T     PARTICulAR     TUBE.

12.        MANY     MODIFICATIONS     OF     OUR     CATALOG     TUBES     HAVE     BEEN     MADE     TO    CuSTOMERSI     SPECIFICA-
TIONS.        YOU    ARE     INVITED     TO    ADDRESS     US     WITH     YOUR     INQulRY.
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HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

D.C.    CONNECTOR     INFORMATION

The  information  on  the  following  two  pages  gives  the  electrode  which  is  asso-

ciated  with  the  corresponding  pin  on  the  various  connector.s  which  are  supplied  with
our  standard  (catalog)  traveling  wave  tubes.     Other  types  of  d-c  connectors  can  be
Supplied  at  additional  cost  to  meet  customer  specifications.     Feel  free  to  address

us  with  your  inquiry.     The  color  coding  indicated  for  the  leads  used  with  our  stand-

ard  connectors,   however,   cannot  be  changed.     In  all   cases,  mating  d-c  connectors

are  supplied  with  our  traveling  wave  tubes.

EFFECTIVE   DECEMBEF31.1959
DC-PAGE  ,



HUGGINS    LABORATORIES,   lNC.

D.C.     CONNECTOR   INFORMATION
(ALL  D-C  CONNECTORS  ARE  WINCHESTER  OR  EQulv^LENT)

T27aL I 5  I r2     255T2La

©
?2|T*]-LacKWAsrsRi.20N.FTHD.M7S-LRN

32

M7P-LSH    19

T27r4L I a i r}2    255ZL

@
±2lr£TLOckwAsreRi-20NITHD.

M9P-LSH   19 M9S-LRN

tlr3l
©AM©nd© ©8  es TTFEL:24r

;©J©9er&&

LL-+L=M12S-LS6N
IIIIiiiH!llVA\\\'IIHi- ©

i -20 "D

M12P-LB6

ITL±E=74=±r3_3PM6P-LS E%AS©©B TfiF£      !Ii£LT±F&PM6S-LBN

Elr2SMIP iEr •2+rE2ll  i-28NF{THDSMIS

EFFECTIVE   DECEMBEF31,1959
DC-P^aE  2



HUGGINS    LABORATORIES,   lNC.

D.C.    CONNECTOR     INFORMATION

H

CONNECTOR CONNECTOFt  , COLOROF
S1%=±Eg=O'52

C0LOFtOF CONNECTOR3 COLOR CONNECTOF COLOR
TERMINAL M7P-LSH   19 LEAD LEAD M'  2P-LF3 OFLEAD PM6P-LSH OFLEAD

A GRIDS YE:LLOW ANODENO.2 YE:LL0W CATHODE ORANGE

a ANODE BROWN ANODENO.3 8FiOWN GRID YELLOW ANODE BROWN

C :!5:k:EGOLLECTOFO G F3 E: E N :£5:::i@OLLECTO® G F= E E N HELIX Ft E: D

D H E: L I X FtED HELIX F=ED :£3:#E@OLLECTOFO a F= E E: N liEATE:R 8IACK

E HEATEFt
BLUEOFiBLACK

HEATER a L U E: HE^TEFt WHITE

F. HEATE:R Wli I TE HEATEFa WHITE HEJbTE:R a L u E: :£::::ECOLLECTOF® GFtEEN

H CATHODE 0F=ANGE ANODENO.I ORANGE HEATE:R WHITE

J ANODENO.4 BLACK CATHODE: ORANGE

K CATHODE P U F3 P L E

L H E: L I X RED

N ANODE BROWN

I.     SUPPLIED  ^S  STANDARD  CONNECTOR   ON   MOST  SOLENOID  FOCUSED  10  MW AMPLIFIERS.

2.     SuPPLIED  ^S  ST^ND^FZD  CONNE:CTOFt  ON   MEDIUM  AND  LOW  NOISE  TUBES.

3.     SuPPLIED  ^S  Sl-ANOARD  CONNECTOR  ON  MOST  PPM  FOCuSE:O  AMPLIFIERS.

4.     SuPPL[ED  ^S  STAND^FZD  CONNECTOFt  ON   MOST  1   WAl-T  FOFtwAFZD  WAVE:  ^MPLIF]E:F=.   BW^,   D^,   BWO

TUBES  AND  MOST  I  WATT  PulsED  AMPLIFIERS.     WHERE  APPLICABLE  THE  GRID   IS  BROUGHT  Out  ON

THE  D-C  END  CAP  WITH  A  SMIP  FLYING  LE^Z).

5.     THE  GRID  CAN  BE  SuPPLIE:D  ON  A  FEMALE  BNC  CONNECTOR  ATTACHED  TO  THE  D-C  END  CAP  ON  TUBES

INTENDED  FOR   PuLSE:   USE  WITli  GROuNDED  CATHODE.

6.     IN  10  MW AMPLIFIERS  AND  ALL  OTliER  TUBES  WITH  ^N   INSULATED  COLLE:CTOR.  THE  COLLECTOR   IS

BROuGliT  Out  ON  A  SMIP  CONNECTOR.

EFFECTIVE   DECEMBE:F2   I,1959
DC-PAGE  3
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HUGGINS    LABORATORIES,    lNC.
999    East   Arques   Avenue   .   Sunnyvale,   California

SOLENOID -F.CX=U§ED,    S -BAND   BACKWARD   WAVE   AMPLIF-IER

ELECTRICAL CHARACTERISTICS
FREQUENCY  RANGE     .....................................        2.4  TO  3.6   KMC

SMALL  -SIGN^L  GAIN   @  SYNcliRONISM   ............................       10  DB   MIN

§YNCHRONOuS   B^NDWIDTH ...................................      0.I   TO  I.a  %

VSWR.   INPuT  AND  Output   .....................................        3:I   MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE C U R R E: N T
H  E  L  I  X     I VH2      ±   (0  TO  300)    V 2  .0        MA      IVIAX  .

IiE  LIX     2     AND     COLLECTOR 300     TO   '500              V 15  .  0        MA      MAX  .

A N a I)  E 0     TO      500              V 0.  S       MA     MAX  .

CATHODE OV 15.  a        MA      MAX  .

H I A T I F3 6  .3     0R     7.0                V 2.  3      AMP   MAX  .

FOcugING      ......................................        SOLENOID.  820  G^u§§

MECHANICAL CHARACTERISTICS

.``                                                                                                                                                                                                        ,,                                                                                                                                     I;L                --i      L|
END  CAP   F]NISH   ...........................................        CHROME

^lJX[L[^F3V  COOLING   REQUIFtED     .............................  SOLENOID   BLO`^/EF3

NET  WEIGHT    .............................................     214  LBS

I.     Sl.AGGE:R  TUNED   (IIELICES   TUNED  TO  SLIGHTLY  DIFFERENT  ERE:OuENCIE9)   BANDWIDTH   IS  APPROxl-

MATELY  TWICE   THE   SYNCHRONOuS   BANDWIDTH   (HELICES   TUNED   TO  SAME   F.RE:QUE:NCY).

BWA / BA-I  / FEBF3uAF3Y.   1960





CHARACTERISTICS

r\

A

`uloc(ure

velopment

HO-1

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

SOLENOID -F.OCUSE:D,    S -BAND   BACKWARD   WAVE:    OSCILLATOR

ELECTRICAL CHARACTE:RISTICS
FREQUENCY    RANGE     ................................... 2.0     TO     4.0     KMC

PO`^/ER   OuTPUT   .........................................
10     DBM      MIN

VSWF=        .................................................    3:1        IVIAX

OPERATING CHARACTE:RISTICS

E:LEMENT VOLTAGE F.RE:QUE:NCY  SENSITIVITY CURF3ENT

HELIX ZOO        T O        3400        V 4           MCS  /  VOLT             MAX 3.a       MA           MAX

CT0Ft ZOO        TO       3400        V 15.a        MA            MAXCOLLEANODE:
0       TO         300       V a.6       MCS  /VOLT             MAX a.4       MA           MAX

CATliC)DE OV t5.0       MA           MAX

HEATEFt 6.3     0R     7.0         V 0.4      MCS   /0.I   VOLT     MAX 2.0   AMP          MAX

F.OCuSING   ......................................      SOLEN0lD,      760     GAuSS

MECHANICAL CHARACTERISTICS

TYPE    N,   FEMALE

ffi7©=l  LEZ1

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

END   CAP   FINISH    .....................................      BIACK     ANODIZEIJ

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

NE:T   WEIGHT      ............................................     21/2      LBS

BWO  /  HO  -I  /  F.EBRu^RY,     1961



HO-I HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

2.0                                             3.0                                            4.0

FREQUENCY     ,      kmc

POWER    OUTPUT

lK

y

IBEAM

Ic

/;'/
y

.//•y////

7 ;?.,,y,,-
1==-,.I-==_-

2.0                                          3.0                                         4.0
FfiEOUENCY,         kmc

STARTING    CURRENT

BWO/  HO-I  /  FEBRllARY,     1961

- 2.0 kmc-.-2.6kmc

.
•.......

.........•,,,
>.i.-

•........,  3.4 kmc---.4.Okmc

...•.....:',,

•..',

///

/// IIIII

/I
II

/ III

0                      50                   loo                 150                   200

VAN    ,       volts

POWER   OUTPUT

250   3cO      400            GOO      800     lcoo                        2000          3000
VH'    VOI'S

TUNING    CURVE



CHARACTERISTICS

a

fl

HO-2

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

SOLE:NOID -F-OCUSED,    X -BAND   BACKWARD   WAVE:   OSCILLATOR

E:LECTRICAL CHARACTERISTICS
FREQUENCY      RANGE  ...................................      8.2     TO      12.4     KMC

PO\^/ER   OuTPuT      .......................................          10      DEM      MIN

VS\IVR      ................................................          3:I       MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE F-RE:QUENCY  SENSITIVITY CUFiRENT
HELIX 350         TO    2000         V 6.5                MC  /  VOLT            MAX 3.0          MA       MAX

COLLECTOR 350         TO    2000         V 12.0          MA       MAX

A N a D E: a         TO       350         V 1.5                MC  /  VOLT             MAX I.0          MA      MAX

I.-,, OV 12. 0          lviA       MAX

HEATER 6.3        0R        7.a    V 2.o            MC   /  0.I   VOLT         MAX I,2     AMP      MAX

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

MECHANICAL CHAFiACTERISTICS
SOLENOID.     1000    G^uSS

ri:7,©t¥l L¥1
CAPSULE:   FINISH  ...........................................     CllFIOME

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

HO  /  HO   -2  /  FEBRUARy,     1961



HO-2 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

8.0                                                    10.0                                                 12.0

FREQUENCY     ,      kmc

POWER    OUTPUT

-IK

/

-.-IBEAM
---Ic

\\
\\` . - . •-.- _--.,-- _--_ _ _--,

8.0                                                 10.0                                                12.0
FREQUENCY  ,         kmc

STARTING    CURRENT

HO  /  HO   -2  /   FE:BRUARY,      1961

...3'4
•£..

•.....-.st
•.......tJr:

I..

1...;.:;;

.I_/.:'/J //I

8.2k9.2k10.5kI2.4kmcmcmcmc
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VAN    I       Volts

POWER   OUTPUT
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3cO       400             COO       BOO     1000                         2000
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TENTATIVE   CHARACTERISTICS

A

A

`u(acture
velopmen(

HO-3

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

SOLENOID -FOCUSE:D,    3.75   T0 7.0   KMC   BACKWARD   WAVE:   OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENcy    RANGE    ....................................      3.75     TO     7.a     KMC

VS \^'R     ................................................

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE F.RE:QUENCY  SE:NSITIVITY CURF3ENT

HELIX 350       TO       2600       V 3. 5            MA      MAX

C0LLECT0F` 350       TO       26 00       V 12.0            MA      MAX

ANODE a       TO         300       V I.a           MA      MAX

=1®, OV 12. 0            MA      MAX

11 EA T E: F3 6.3    0R     7.0         V 1.4        AMP      MAX

FOCuSING ......................................      SOLENOID,     675     GAu§S

MECHANICAL CHARACTERISTICS

TYPE    N,     FEMALE PM6P-Lsl|

Hffi' l©
7

=l  LET:1

CHF30ME

2   I,     LBS

BWO  /  HO  -3  /  FEBRUARY,     1961



CHARACTERISTICS

rl

a

velctpment

nqineerinq

HO-4

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

SOLENOID -F'OCUSED,    Ku -BAND   BACKWARD   WAVE   OSCILLATOR

ELECTRICAL  CHARACTERISTICS
FRE:QUENCY   F3ANGE     .........,

VS \^/R     ....,,,,,.,,....................................

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE F.REQUENCY  SE:NSITIVITY CURRENT

H E: L I X 450       TO       2200     V 8           MC  /  VOLT        MAX 3. a       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)lDE OV '0.a       MA      MAX

HEATEF2 6.3    0R       7.0       V 3            MC   /0.I     VOLT     MAX I.2   AMP      MAX

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

ME:CHANICAL CHARACTERISTICS
SOLE:NOID.     tooo     GAUSS

11              'E___I
±L

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

END   CAP   F.lNISH   .....................................      BLACK     ANODIZED

AUXILIARY   COOLING   REQUIRE:D      ...........................      SOLENOID      BLOWER

NE:T   WE:lGHT     .............................................          I.0       LB

BWO   /   HO   -4   /   F-EBF3UARY,      1961



HO-4 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

12.0                                                       15.0                                                     18.o

F13EQUENCY       ,       kmc

POWER    OUTPUT

).0I.0.0.0.00 -IK
-.-    IBEAM
--- Ic

.
•,,i:,,

•,.:,,

I-.-~.=--

12.0                                                  15.0                                                    18.o

mEouENCY,        kmc

STARTING    CURRENT

BWO  /   HO   -4  /   F.E:BFtuARY,      1961

11
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''''''+

......1•..;z;i;r,
I

.y,..'..' ',.:.1'

:I:i 12.414.0'6.0 kmckmckmc
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- '8.0 kmc

I

0                   loo                200              3cO              400
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i
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TUNING   CURVE



CHARACTERISTICS

a

a

HCL9

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

SOLENOID-F.OCuSE:D,     L-BAND    BACKWARD    WAVE:    OSCILLATOR

ELECTFtlcAL CHARACTERISTICS
F-REQUENCY   RANGE:  .........

POWER   OUTPUT  ...........

OPERATING  CHARACTERISTICS

I.0   TO  2.0     KMC

.      10   DBM    MIN

ELEMENT VOLTAGE F.REQUENCY  SENSITIVITY CURRENT

HELIX ZOO      TO     2800           V 2   MCS/VOLT                MAX 3.5        MA       MAX

COLLECTOR ZOO      TO     Z800           V 25.0       MA      MAX

ANODE 0     TO       200          V 0.5   MCS  /VOLT                MAX 0.5        MA       MAX

CATHODE OV 25.0        MA      MAX

H EA T E: F` 6.3      0Fi      7.0              V 5  MCS  /VOLT                MAX 2,5   AMP      MAX

F OCUS I NG   ..............

MECHANICAL CHARACTERISTICS

PM6S  -LR

8'2"-----i 7©

5.0   LBS

BWO/HO-9/APF3lL,1960



HO-9 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

I.0                                                    I.5                                                  2.0

FFiEOUENCY   ,       kmc

POWER    OUTPUT

CURRENT

(mo)           '5
•~
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•-.-
-.-` .-._ --i;.•-. -.--_.I,--

-_--

I.0                                                 I.5                                                    2.0

FBEOUENCY,         kmc

STARTING    CURRENT

BWO/HO-9/APFilL.1960
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®



TE:NTATIVE CHARACTE:RI STICS

A

¢

HCLlo

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

SOLENOIDFOCUSE:D,     3.7    TO    5.9    KMC

BACKWARD    WAVE    OSCILLATOR

ELECTRICAL CHARACTERISTICS
F.RE:QUENCY   RANGE: .........

POWER   Output  ......,....................----

VSWR .................................................      Sit      MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE F.F3EQLiE:Ncy sENs[T]vlrv CUF2F3ENT

HELIX 4oo  TO  2000          V 3.0          MA    MAX

COLLECTOR 400  TO  2000         V 12.0          MA    MAX

ANODE: 0  TO     300         V 1.0          MA    MAX

CATllC}DE OV t2.0          MA    MAX

HEATER 6.3  0R   7.0            V 2.a     AMP    MAX

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

MECHANICAL CHARACTE:RISTICS

90LENOID,   1000  GAUS§

pM6P -Lsl1

Hffi' l©
7

-: ---- _   -i   -

E:ND   CAP   F.lNIsl1    .........................,............    BLACK   ANOD[ZED

AUXILIAF3Y   COOLING   F3EQUIF2ED  .............................    SOLENO[D   BLOWEF3

E3WO / HO-10 / APF21 L .   I 960



TENTATIVE: CHARACTE:RISTICS

A

a

1|''oC'|',e

velopmer`t

HCL1 1

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

SOLENOID-FOCUSED,     5.2    TO    8.3    KMC

BACKWARD    WAVE    OSCILLATOR

ELECTRICAL CHARACTERISTICS
F.REQUE:NCY    F3ANGE  ................     `      ....

POWER    OuTPuT   .....................................

vswR......................................'...........

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE FREQLIENCY  SE:NSITIVITY CURRENT

HELIX 400   TO  2000          V 3.0          MA    MAX

C0LLECT0Ft 400   TO  2000          V to.o          rviA    MAx

ANODE 0   TO     300          V I.a          MA    MAX

a A T 11 C) IJ E OV 10.0          MA    MAX

HEATEFt 6.3   0R   7.0             V I.4      AMP    MAX

F. OC US I N G   ..............

MECHANICAL CHARACTERISTICS

TYPE    N,    FEMALE PM6P  -LSH

HHH' ,©
7

=l  LFZ1

BWO/HO-11  /APRIL,1960



TENTATIVE CHARACTERISTICS

a

a

a

|u(actu,e
velopment

Horl 3

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

SOLE:NOID-F.OCUSED,    C-BAND    BACKWARI)    WAVE:    OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE    ........................    `   ............     4.0  TO  8.0     l<MC

POWER   OuTPUT ...........................................  a   DBM      MIN

VSWF`     .................................................       3:I       MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE F-REQUE:Ncy sE:NslTivlrv CURRENT
HELIX 240     TO    2400         V 3.5       MA    MAX

COLLECTOR 2.40     TO     240o          V 12.0       MA    MAX

ANODE 40    TO       goo         V I.a       MA    MAX

CATl|C)DE OV 12.a       MA    MAX

HEATER 6.3     0R     7.0            V I.4   AMP    MAX

F OC uS I NG ...............

MECHANICAL CHARACTE:RISTICS
SOLENOID,   1000  GAUSS

ri7,©=l Lffil
CAPSULE   FINISH ............................................  CliROME

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

AUXILIAl]Y   COOLING   RE:QulRED .............................      SOLENOID   BLOWER

BWO / HO-13 / MARcll .   I 960



CHARACTE:RISTICS

r\ `u(acture
velopment

HO -14

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

SOLE:NOID -F-OCUSED,    X -BAND   BACKWARD   WAVE   OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENCY     RANGE   ...................................

8.2     TO     12.4     KMC

vs wFt      ................................................

OPERATING CHARACTERISTICS

3: 1      MAX

ELEMENT VOLTAGE F-RE:QUE:NCY  SE:NSIT[VITY CUF3RENT

HELIX 350         TO    2000         V 6.5               MC  /  VOLT            MAX 3.0         MA      MAX

COLLECTOR 3SO         TO    2000         V 12.0          MA      MAX

ANODE 0         TO       350         V I.5               MC  /  VOLT            MAX I.0         MA      MAX

CATliC)DE OV 12.0          MA      MAX

H E:A T E F3 6.3     0R           7.a    V 2.0            MC/O.I   VOLT       MAX I,2     AMP      MAX

FOCUS I NG   ..............

MECHANICAL CHARACTERISTICS

TYPE   N,  FEMALE

SOLENOID.     1000    GAuSS

PM6P -LSH

Hffi' ,©
7

=l  LEZ1

E:ND   CAP   F.[NISH    .....................................      BLACK     ANOPIZED

AUXILIAF3Y   COOLING   FtEQu|F3ED  ............................     SOLENOID     BLOWER

BWO   /  HO   -14  /   FEBF=lJ^F3Y,     196t



HO-14 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

8.0                                                 10. 0                                              12.0

FREQUENCY     ,      kmc

POWER    OUTPUT

IK
IBEAM

Ic

\\
;,,,\`\_.=. .-.-. -._.-.,

_--_ __--,

8.0                                              10.0                                              12.0
FREQUENCY,        kmc
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BWO/ HO-14/ FE:BRUARY,1961
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TE:NTATIVE   CHARACTERISTICS

rl

iE]

HO - 1 7

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

SOLE:NOID -FOCUSED,    7.0   TO   H.0   KMC   BACKWARD   WAVE:   OSCILLATOR

ELECTRICAL CHARACTE:RISTICS
F.REQUENCY    R^NGE  .........

PO\^/ER   OUTPUT    ...........

7.a     TO     11.0     KMC

.    .       a     DBM      rwllN

VSWR   ................................................         3:I       MAX

OPERATING CHARACTE:RISTICS

ELEMENT VOLTAGE F.REQUENCY  SE:NSITIVITY CUF3F3ENT

HELIX 350       TO       2000       V 3_ ri         M]4i             MAX

COLLECTOR 350       TO       2000       V •0.0       MA           MAX

ANODE 0       T O         300      V 1.0        MA           MAX

CATHC)t]E OV 10.0       MA           MAX

HEATEF3 6.3      0R    7`0         V 1.2   AMP           MAX

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

MECHANICAL CHARACTERISTICS
SOLENOID.     1000    GAU§S

ri7,©=l  LEZ1

END   CAP   FINIsl1      ....................................      BLACK     ANODIZED

AuXILIARY   COOLING   RE:QulF{ED    ...........................      SOLENOID      BLOWEF2

BWO  /  HO  -17  /  FEBF3u^RY.     1961



CHARACTERISTICS

a

a

iu(ac!u,a
velopment

HO-18

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

SOLE:NOID -F.OCuSE:D,    S -BAND   BACKWARD   WAVE:   OSCILLATOR

ELECTRICAL CHARACTERISTICS
FF=EQLjENCv    F=ANGE    ...........,........................   2.a     To     4.o      r{MC

VSWF3     ................................................         3:I       MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY  SENSITIVITY CURRENT
HEL'X ZOO        TO        3400       V 4       MCS  /  VOLT             MAX 2.0            MA      MAX

C0LLECT0F3 ZOO        TO        3400        V 15.0             MA       MAX

ANODE: a       TO         300       V 0.6  MCS  /  VOLT             MAX 0.4            MA      MAX

CATHODE Ov 15.0            MA      MAX

HEATE:R 6.3       0R     7.0       V 0.4  MCS  /  0.I   VOLT     MAX 2.0       AMP      MAX

F OC uS I NG      ..............

MECHANICAL CHARACTERISTICS

TYPE   N,  FEMALE

CAPSULE   F.INISH

END   CAP   FINISH

PM6P-LSH

Hffi' ,©
7

_:   --     -:-i--

.....    CHROME

BIACK    ANODIZED

AUXILIARY   COOL.ING   REQUIRE:D    ...........................      SOLENOID     BLOWER

NET   WE:lGHT   ............................................     21/2      LBS

BWO  /   HO   -   18   /   FEBFtuAF3Y.      196]



HO-18 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

2.0                                          3.0                                         4.0

FREQUENCY   ,      kmc

POWER    OUTPUT
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Ic
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y

.y/•y////
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2.0                                          3.0                                         4.0
mEOUENCY,         kmc

STARTING    CURRENT

BWO/llo~  18/FEBRUARY,196t
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CHARACTERISTICS

®

a

u(Qcture

elopment
creerinq
eslq n             .a,

HCL1 9

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

SOLENOID   F.OCUSED,     Ku-BAND    BACKWARD    WAVE:    OSCILLATOR

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE    ....................................       12.0   TO   18.0      KMC

POWER   Output..........................................    `0   DBM       MIN

\/ S \^/ R     .................................................

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE F.RE:QUENCY  SE:NSITIVITY CURRENT

HELIX 400     To     2200       V to     MCS/VOLT                         MAX 3.0          MA      MAX

COLLECTOR 400     TO     2200        V '0.0          MA      MAX

ANODE 0     TO       350       V 0.4     MCS/VOLT                          MAX 1.0           MA       MAX

CA1'11ODE OV 10.0          MA       MAX

H EA T E F3 6.3     0R        7.0        V 30     MCS/VOLT                         MAX 1.2      AMP       MAX

FOCUSING      ......................................       SOLENOID,1000   GAUSS

MECHANICAL CHARACTE:RISTICS

I

I_i-iEIT=l(,--I,
I- 3/4 I -.----

BWO/HO-I9/APRIL.1960



HO-19 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

12.0                                                     15.0                                                       18.0

FF{EQUENCY    ,       kmc

POWER    OUTPUT

IK
.-.-. I BEAM

```` -~,,
Ic

'2.0                                              15.0                                               '8.0

FBEQUE NCY ,         krnc

STARTING    CURRENT

BWO/HO-I9/APRIL.1960
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VH,      Volts

TUNING   CURVE



TENTATIVE CHAF`ACTEF2[STICS

manu(actiire
develc)pment

enqineerinq

research

a

HO-20

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

SOLENOID-F.OCUSED,     3.75    TO    7.0    KMC

BACKWARD    WAVE    OSCILLATOR

ELECTRICAL CHARACTERISTICS
F.REQUENCY   RANGE    .........

POWER   OUTPUT ............

3.75   TO   7.0     KMC
.     10   DBM      M]N

vs WFI     ..........................     '     ......................

OPERATING  CHARACTERISTICS

3:I      MAX

ELEMENT VOLTAGE F-REQUE:NCY  SE:NSITIVITY CUF3F3ENT

HEL'X 350     TO     2600          V 3.5          MA      MAX

COLLECTOR 350     TO     2600          V 12.0          MA       MAX

ANODE 40     TO       300          V I.0          MA      MAX

1... 0 12.0          MA       MAX

HEATER 6.3     0R        7.0          V 1.4      AMP       MAX

F OC uS  I NG       ......................................

MECHANICAL CHARACTERISTICS

PM6P -LSH

Hffil' ,©
7

iiJiJ  LEEul

BWO / HO-20 / MARcli .   I 960



TENl-ATIVE CHARACTE:RISTICS

EH
|u(actu'e
velopment

nq\neerinq

Hor2l

HUGGINS    LABORATORIES,    INC.
999    East   Arques   Avenue   .   Sunn,yvale,   California

SOLE:NOID-F-OCUSE:D,    C-BAND    BACKWARD    WAVE    OSCILLATOR

ELECTRICAL CHARACTERISTICS
F.REQUENcy   RAr`IGE:     ........,............................

POWER   OuTPuT ..........................................     to   DBM    MIN

VSWR     .................................................      3:    I    MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE F-RE:QUE:NCY  SE:NSITIVITY CURRENT
HELIX 240       TO     2400       V 3.5          MA      MAX

COLLECTOR 240       TO    2400       V 12.0          MA       MAX

ANODE 40       TO       300       V 1.0          MA       MAX

=1,, OV 12`0          MA       MAX

HEATEF= 6.3        0R      7.0          V I.4      AMP      MAX

FOCUS ING ..............,

MECHANICAL CHARACTERISTICS

TYPE   N,    FEMALE

I

I

.SOLENOID,   1000   GAUSS

PM6P -LSH

Hffi' ,©
7

Euliul  LEEJ

AUXILIARY   COOLING   RE:QUIRED .............................      SOLENOID   BLOWE:R

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

BWO / HO-2I  / MARCH ,   1960





CHARACTERISTICS

nuiacture
velopme.,
nqineerinq

HA-1

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

SOLE:NOID  -F.OCUSED,10   MW   S  -BAND   AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
ERE:OuENCY   RANGE    .....................................      2.a   TO   4.0      KMC

SMALL-slGNAL  GA"   .......................................    30   DB     Mm

SATURATION   POWER   OuTPUT ..................................     10   DBM      MIN

GAIN  AT  SATURATION I......................................     20   DB       MIN

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

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE o/a    REGULATION CURRENT
HELIX 400  TO  S25         V -

M
COLLE:CTOR 400  TO  525         V - 0-2                A           MAX3FiMAMA)(

ANODE 0  T0  350         V 0  I            MA           MAX
CATHODE OV 3  5           M^          MAX
GRID 0*v 0'            MA          M   X
HEATER 6.3v

A10AMPMAX

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

FOCUSING    ........................................   SOLE:NOID,   300   G^uSS

MECHANICAL CHARACTERISTICS

A

"
TYPE   N,  MALE

SMIP

•\.    il-
-I M7p-LSH]97

cffi:  ,©-i    -i.
6§^;,i,7"

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

END  CAP  FINl§H  .......................................  Bl+CK  ANODIZED

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

NET   WEIGliT   ...............................................      I.0   LB

FWA/HA-I  /  MAFtcH,1961



HA-I HUGGINS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH=440  vVAN=©5vVg=0vIK=3.Orna

S.S.    GAIN (db)

.........

•.....,..---.--SATGAIN

•,.a.;.,..`..`.......

`....

........

`...........

.-.-.-- _.`.
•`.`.`..-.-- SAT.   Po (dbm)   `.

2.0                                       3.0                                         4.0
FREQUENCY   ,  kmc

GAIN     AND    POWER   OUTPUT

\ \h
\ \ I

\
VH=440vVAN=195v    ,PIN=-30db

in

\ \ \ \ I \ \
\

\ \

\ \
'\

2.0k\\ mcI\

\
\ \ \

3.0 kmcI

4.o`:m\c``I \\
0                    10                  20                  30                  40

GRID  -CATHODE   VOLTAGE    (volts)

GRID    CONTROL

F.WA/  HA-1  /  MARCH,     1961

VH=4VANEf€3.040v195vkmc

WsOv

-lov

-20v

-SOY, -40v

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

TRANSFER    CHARACTERISTICS

\•-'_\

\ \
VAN =  195 v

\ Vg=Ovf=3.0 kmc

\ \ \ \ \
CAIN

\ \ \ \ \

\
\ \-_\

PHASESHIFT

420              430             440              450              460
VH(Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

a

a

A

nu(octure
'velopment

HA-2

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

SOLENOID-FOCUSE:D,I    WAl-T      S-BAND    AMPLIFIER

ELE:CTRICAL CHARACTERISTICS
FREQUE:NCY   RANGE:        .....................................   2.0  TO   4.0     l<MC

SMALL-SIGNALGAIN  .......................................      SODB       MIN

SATURATION   POWER   OuTPuT    .................................      30   DBM      M|N

GAIN   AT  30  DBM   POWER   OuTPUT    ................................     27  DB       MIN

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE O/a     RE:GULATION CURRE:NT
H E: L I X 800   TO   1100     V 0.3     MA       MAX

C0LLECT0F3 BOO   TO   1100      V 25.0     MA        MAX

ANODE 0  TO     450     V 0.I      MA        MAX

CATHODE OV 25.0     MA        MAX

GRID  I 0* 0.I      MA        MAX

HE:ATER 7.0V I.2  AMP      MAX
*  A  NEGATIVE  VOLTAGE  CAN   BE  APPLIED  FOR   R -F.  ATTE:NUAT|oN.

FOcus iNG ........................................      sOLEr`ioiD.   600   GAu§s

MECHANICAL CHARACTERISTICS

._ 12"

M7 P -LSH 19

Hffi'  ,©
7

=l  L=-
CAPSULE   F.INISI+    ...........................................     CHROME:

END   CAP   FINISH      ...........................................     CHFioME

AUXILIARY   COOLING   FiEQUIRED        ............................    SOLENOID   BLOWER

NET   WEIGHT  ...............................................        t.a   LB

1   FOR  TUBE  WITli  GRID  CONNECTED  INTERN^LLY  TO  C^THOOE.  ORDER  H^ -2J.

F.WA/HA-2/APRIL,1961



HA-2 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.  GAIN (db)

•*...J>.`.-"
SAT.    GAIN (db)•.I-I.-,.

SAT.  Po (dbm)

VH=820vVAN=260vVg8OlK32Irna

2.0                                       3.0                                       4.0
FREQUENCY  ,  kmc

GAIN    AND   POWER   OUTPUT

-,
`.\\\

VH=8VAN=2PINc20vcOvSAT

\\

\\
\.\

`.210 kmcI

\\

\3.\ 0kmcI

`\

\.

4.Okmc
wl

\ \\

\
\

\\\-

0     -30   -cO   -90    -120  -60  -loo  -210  -240-270
GRID  -CATHODE   VOLTAGE   (voll8)

GRID   CONTROL

F.WA/HA-2/APRIL,1961

VH=820vVAN=260vI:3.Okmc

VO/ =OvI

I-20/.46

-6/0/-80

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

TRANSFER    CHARACTERISTICS

\ \
\ \ \

VAN=260v_\
f =3.0 kmcVg=Ov

\ \ \ \
GAIN

/ `\p`::,SFET\\ \\ \
\\

\

800               810               820               8cO                840
VH  (voWs'

PHASE   SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

a

n

A

nu(octure
ivelopment

nq`nee,lnq

SOLD     F.OR    REPLACEMENT    ONLY
HA-3

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

SOLE:NOID-FOCUSE:D,    10  MW  C-BAND  AMPLIFIE:R

E:LE:CTRICAL CHARACTE:RISTICS
FREQUE:NCY   F3ANGE      .................    1    ...................    4.0   TO   8.a      KMC

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

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

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

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

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE: ®/a    REGULATION CURRENT
HELIX 650     TO     800            V o.2             MA         lvlAX

COLLECTOR 650     To     800           V 2.5            MA         MAX

ANODE 0     TO     450            V 0.I             MA         MAX

CATHODE OV 2.5           M^        MAX

G Fl I D 0*V 0.I             MA         MAX
11EATEF{ 6.3v I.0        AMP         MAX

*  A  NEGATIVE  VOLTAG E  CAN  BE  APPLIED  FOR   R -F  ATTENUATION

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

MECHANICAL CHARACTE:RISTICS

"
TYPE    N,    MALE

SMIP

•,I  .   i_I
TB-

H    .'   !E±

M7P-LSH

CAPSULE   F'lNISH   ......................................      BLACK   ANODIZED

END   CAP   FINISH    ......................................      BLAcl<   ANODIZED

AuXILIAFtY   COOLING   REQulF`E:D       ....................................      NONE

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

SOLD  F.OR  RE:PLACEME:NT  ONLY       FWA~^  -3/ NovEMBER,  tg6i



HA-3 HU66INS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.GAIN (db)

VH=740vVAN=330vVq.OvIK=I.4rna

-.....-..

--..............I•.-S';T.GAIN
(db)

.......

--.-.--
I-.-.

SAT.  Po-_.-. (dbm)

-. •-.`.`

4.0                                       6.a                                       8.0

FREQUENCY  ,  kmc

GAIN    AND    POWER   OUTPUT

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

in

\\'`\\
\ \
\\ \ \ \ \\

\. \
4.Okmc

\ \ \8.Ok

\6.amc

\kmc

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

GRID    CONTROL

F.WA/liJL3/NOVEMBER,1961

VH=7VAN=f=6- 40v330v0kmc

Vg =Ov

-IOv

-20v

-soy

-70    -60   -50   -40   -30   -20   -10       0         10

PIN     (dbm)

TRANSFER    CHARACTERISTICS

\ \

\

VAN=330v''''-'''\ \
Vq I,Ov\ f = 6.0  kmc

GAIN

\ \ \ \ \

\ \ \ \ \ \

\
\ \'''"\ \

!TltFF

720                730             740              750              760

VH(Vol'8)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE   (small  signal)



CHARACTE:RISTICS

iu'acture
velopmen(

EiE

EE

HA-4

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

SOLENOID-FOCUSED,10    MW    X-BAND    AMPLIF.lER

E:LE:CTRICAL CHARACTERISTICS
FREQUENCY   RANGE     ........ 8.0  TO   IZ.4     KMC

SMALL-SIGN^L  G^lN   ......................................       30  DB      MIN

S^TUR^TION   POWER   Output .................................       10  DBM     MIN

GAIN   AT  SATURATIohl   ......................................       20   DB      MIN

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

OPE:RATING CHARACTERISTICS

ELEMENT VOLTAGE: O/a    REGULATION CURRENT
HELIX ''00  TO  '300    V 0.2            MA           MAX

COLLECTOR „00  TO  '300    V 2.5            MA           MAX

ANODE 0  TO     450     V 0.I             MA           MAX

CATHODE OV 2.5             MA            JVIAX

GRID 0*V 0.I             MA           MAX
HEATEFt 6.3   0Fi      7.0        V I.2        AMP           MAX

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

FOCUSING    ........................................   SOLENO]D.   400  GAllss

MECHANICAL CHARACTERISTICS

TYPE    N,   MALE

SNIP

"
REEE=

I M7p-LSHL97

48=
CAPSULE   FINISH   ......................................      BLACK   ANODIZED

END   CAP   FINIsli    ......................................      BLACK   ANODIZED

^UXILI^RY   COOLING   FtEQulF=ED  .....................................      NONE

NET   WE[GIIT ,...............................................    I.0   LB

F.WA/HA-4/APRIL.     t96t



HA-4 HUGGINS    LABORATORIES,    IN(®

TYPICAL      OPERATING      CHARACTERISTICS

VH a 1130 vVANE250vVOI0vIK=2.,rna

S.S.  GAIN (db)

•.....
................SAT.GAIN

(.;.;i........

•.........`

`..,

I...................

•...

- •-.
-.-.-..,., SAT.   Po (dbm)` . -

8.0                                                10.0                                             12.0

FREQUENCY  ,  kmc

GAIN     AND    POWER   OUTPUT

Q.

\ •\

VH = I 130 vVAN=250 vPINa-30dbm

\\`
<..̀  i

.-
I . -. 7.5  kmc---9.7kmc-11.0kmc

\

0             -20           -40           -60            -80
GRID  -   CATHODE    VOLTAGE    (volts)

GRID    CONTROL

F.WA/HA-4/APRIL,1961

VH=VANS',9.7 I I cO v250vkJTro

Vg =Ov

-10
-20 -30 -40

-70   -60   -50    -40   -30   -20   -10       0         10

PIN    (dbm)

TRANSFER    CHARACTERISTICS

_\

IL
VAN = 250 v\ f=  9.7 kmc\ \ \ \
Vg  = 0 v

GAIN

\ \ \ \ \ \

\ \ \ \ \ \

\ \ \---\`

PHASESHIFT

1110                          1120                         1130                          H40                        1150

vH         (Volts)

PHASE    SHIFTAND    GAIN     vs
HELIX VOLTAGE  (small  signal )



CHARACTERISTICS

®

a

||`(octure
velopmen`

nqir`eerlnq

HA-5

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

SOLENOID-FOCUSED,10   MW     L-BAND    AMPLIFIER

ELECTRICAL CHARACTERISTICS
F.REQUENCY   RANGE   ......................................    I.0   TO   2.0      KMC

SMALL.-siGr`IAL   GAIN  ........................................   3o   DB      MiN

SATURATION    POWER   OUTPUT    ..................................   10   DBM       MIN

GAIN   AT   SATURATION      .......................................  20   DB      MIN

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

OPERATING CHARACTE:FilsTICS

ELEMENT VOLTAGE o/a    REGULATION CURRENT
H E: L I X t80   TO  Z20          V 0.2             MA         MAX

C0LLE:CT0R FIXED  * 3.5             MA         MAX

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

CATHODE OV 3.5            MA         MAX

GRID o** 0.I             MA         MAX

HE:ATER 6.3v I.4        AMP         MAX
*  THIS   TUBE   WILL  OP ERATE  WITH  ANY   FIXED  COLLECTOR   VOLTAGE

lN   THE  RANGE  0F  270  TO  350  VOLTS.

FOCuSING .........................................    SOLENOID.   400   GAUSS

MECHANICAL CHARACTERISTICS

TYPE   N,   MALE

SNIP

::-====
I-"

M7p_LSHL97

I-_lliiiiiiiiiiiiiiE(Q_L_-i

A  NEGATIVE  GRID  VOLTAGE  CAN   BE  APPLIED   FOR  F}-F.  ATTENU^TION.                      FW^  /  HA  -5  /  JUNE.1961



HA-5 HU66lNS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH=  2lovVAN=104vVq--0vIK=3.2ma

S.S.  GAI N (db)

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

.-.-.- -'-.-. SAT.    PO (dbm).-. •-.-.-.

I.0                                                        I.5                                                        2.0

FREQUENCY  ,  kmc

GAIN    AND    POWER   OUTPUT

\\
VH=2VAN=PIN=- lov104v30db

in

\\\\.\

\ \\\.\.

\\\ \
•`.\

\I.5knne\\ I.0'J>\-I-kmcI

2 .Okm
\C

\ \

0                -15              -30             -45              -60
GRID  -CATHODE   VOLTAGE    (volts)

GRID    CONTROL

FWA/HA-5/JUNE,1961

VH=2VAN= If=I.5 lov04vkmc

I

/Vg=0v/
-20/

/-10
-30/

-70    -60     -50   -40    -30      -20     -10        0          10

PIN     (dbm)

TRANSFER    CHARACTERISTICS

-i\\\
GAIN

\\\\

VAN=104vVg=Ovf=I.5kmc \\\\\

\\\--_i\

PHASESHIFT

190                    2cO               210                   220                230
VH  (Volts)

PHASE    SHIFT   AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

a

Rid

nu(octiire
'veloprnent

HA-6

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

SOLE:NOID  -FOcusE:D,    0. 5   trATT  c  -BAND   AMPLIF-IER

ELE:CTRICAL CHARACTE:RISTICS
FREQUE:NCY   RANGE:      ....................................       4.0   TO   8.0      KMC

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

SATURATION   POWER   Output  .................................       27  DBM      MIN

GAIN      AT     27      DBM      POWE:R      OUTPUT    .........................       27DB      MIN

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

OPE:RATING CHARACTERISTICS

ELEME:NT VOLTAGE: O/a    RE:GULATION CURRENT
li E L I X 1200    TO   1500     V 0.5          MA          MAX

COLLECTOR 1200   TO   1500     V 20.0          MA          MAX

ANODE 0  TO     700     V 0.I          MA         MAX

CATHODE OV 20.0          MA          MAX
IGRID

0*V 0.1          MA          MAX
HEATER 7.0V I.3     AMP          MAX

*  A   NEGATIVE   VOLTAG E  CAN   BE  APPLIED  FOR   R  -F  ATTENUATION.

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

ME:CHANICAL CHARACTERISTICS

E= 12"

SOLENOID,   MPE  TYPE  BS-49C

M7P-LSH   19

ftH,'  ,©7
=l  L=-

CAPSULE   FINIsli    ............................................  CHROME

END   CAP   FINIsll      ....................................,.......  CHROME

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

NET   WEIGHT       .........................................    a    .....   1.0   LB

I  FOR   TUBE  WITH   GRID  CONNE:CTED   INTERNALLY  TO  CATIIODE:.   ORDER   HA -6S

FWA/H^  -6/  NOYEMBEF3,   t96l



HA-6 HUGGINS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S. GAIN (db)

..................•,. SAT.  GAI N :.;.;.,............

:.:.i...........
_.-. --.-._.

SAT-Po (dbm)

VH= 1420vVAN`440vVO=OvIK=20mo

4.0                                        6.0                                         8.0
FREQUENCY   ,  kmc

GAIN    AND    POWER   OUTPUT

ke*<

\\\\
r`.

I VH=1420vVAN=440vPINgSAT.

h` \ \.\\\ \.\
I-.I

4. 0 kmc'`.J

8 .0 kmc

_\

\ \\\
6.0k

\ \mc

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

GRID    CONTROL

FwlyHA-6/NOVE:MBER,   I 961

VH=  14VAN=4'=6.020v40vkmc

/v7iv

I/-50v

/:
VI'50vV

-2o/ov/

I

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

TRANSFER    CHARACTERISTICS

\

\

VAN=440vVg=0v

\\ f =  6.0 kmc

\ \ \ \ \
GAIN

\ \ \ \ \ \

\
\--\ \

PHASESHIFT

1390                  1405                1420                 1435                1450

vH  (Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE   (small   signal)



CHARACTERISTICS

a

Eil

Eil

HA-7

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

SOLE:NOID  -FOCuSED,10   MW      UHF.  -BAND   AMPLIF.IE:R

ELECTRICAL CHARACTERISTICS
FREQUE:r`Icy   RANGE:    ......................................   0.5   TO   I.0      KMC

SMALL-siGNAL   GAIN        ......................................      30   DB      Mir`I

SATURATION   POWER   OuTPuT          ................................      10   DBM      MIN

GAIN   AT   SATURATION       ......................................      20   DB      MIN

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

OPERATING  CHARACTEFtlsTICS

ELEMENT VOLTAGE a/a     FtE:GULATION CURRENT
H E: L I X 90   TO  120               V a.3           MA       MAX

C0LLE:CT0R FIXED  * 3.5           MA        MAX

ANODE: 0  TO   loo              V a.I            MA        MAX

CATHODE OV 3.5           MA        MAX

GRID OTO  8.0  "      v 0.1            MA        MAX

H EA T E: R 6.3v 1,5       AMF.        M^r
*  THIS   TUBE   WILL  OPERATE:   WITH  ANY   FIXED   COLLECTOR   VOLTAGE

lN  THE  RANGE  OF  240  TO  300  VOLTS.

F. OC uS  I NG       ..............

MECHANICAL CHARACTEFtlsTICS

TYPE   N,   MALE

SNIP

=:iL=
_I

SOLENOID,   Mpg  TYPE:  AS-25

M7P-LSH

r=Ji--
`',.:--:,,)=,h`e

-___L

A  NEGAT|vE  VoLTAGE  CAN  BE  APPLIED  FOR  R-F  ATTENUAT1°N.                          FW^/H^  -7/  NovEMBE:R.   ig6i



HA-7 HUGGINS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH =  105 vVAN845vVga0vIK.3.Oma

.11111

S.S. GAIN (db)

-......-......--
SAT. CAI N

.............-...(db)
.-....-.......-.

-.
SAT. Po (dbm)•-,

-.-

0. 5                                            0.75                                            I.0

FREQUENCY   ,  kmc

GAIN    AND    POWER   OUTPUT

\
VH=lVAN= 05v45v

:,.,

PIN= -30db in

\,\:.,.,

I

\,,
\ \ \

I.0knne

\\\.\

•\ .~.
-

0.50knre
.`.

0.75kmc

0             -20            -40            -60             -80
GRID  -CATHODE    VOLTAGE   (volts)

GRID    CONTROL

FwfyHA-7/NOVEMBER.1961

VtJ=loVAN.1-0.,5v45v5kmc

Vg aov

-5v

-lov

-'5v

-70   -60   -50   -40   -30    -20    -10      0         10
PIN     (dbm)

TRANSFER    CHARACTERISTICS

\-\ \ \ \
GAIN

/ \ PHASE\sH,FT\\\ \
\ \ \ \ \ \

\ \ \ \
\

VAN=45vVo=0vf=0.75kmc

95                      loo                      105                        Ilo                       115

vH  (Volts)

PHASE   SHIFT  AND   GAIN     vs

HELIX VOLTAGE  (small  signal)                 a



TE:NTATIVE   CHARACTE:RISTICS

nu(acture

velopment

r`qineerinq

a

a

HA-8

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

SOLE:NOID -FOCUSED,    I  -WATT   UHF. -BAND   AMPLIF.IE:R

ELE:CTRICAL CHARACTERISTICS
F.REQUENCY   RANGE    ....................................        0.5     TO     I.a     KMC

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

SATURATION   POWER   OuTPuT    ................................         cO     DBM     M"

GAIN   AT    30    DBM    POWER    Output  ..............................         30     DB     MIN

VSWR,    lNPUTAND   OUTPUT     ....................................        2:I      MAX

OPERATING  CHARACTE:RISTICS

ELEME:NT VOLTAGE: O/a    REGULATION CURF3E:NT
li E: L I X 400       TO       500       V I.a            MA           MAX

COLLECTOR 400       TO       goo       V 50.a            MA           MAX

ANODE 0       TO       500       V 1.0            MA           MAX

CA Tli OD E: OV 60. 0           M^          MAX
GRID 0       TO      200       V 5.0            MA           MAX
HE:ATER 7.0V 2.2        AMP          MAX

FoCuSING      ......................................     SOLENOID.     560     GAu§S

MECHANICAL CHARACTERISTICS

M7P -LSH 19

...........................................     CHROME

'    '    .    '    '    '   '    '    '    .    '   '    ....................   '    .    '    .........         2.0     LBS

FWA  /  H^   -8  /  JANUARY.    1961



CHAFtACTE:RISTICS

nu(ac(ure
've)opmen(

A

iE

HA-9

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

SOLE:NOID-FOCUSE:D,     0.5    WATT    X-BAND    AMPLIFIER

ELECTRICAL CHARACTERISTICS
ERE:QUE:NCY   RANGE:  .........

SMALL-SIGNAL  GAIN

8.0   TO   11.0      KMC

33   DB      M]N

SATURATION   POWER   OUTPUT   .................................       27   DBM      MIN

GAIN   AT  27   DBM   POWER   OUTPUT   ................................       27   DB      MIN

VSWR.    INPuTAND   OuTPuT    .....................................   2:I      MAX

OPERATING  CHARACTERISTICS

E:LEMENT VOLTAGE O/a     FtE:GULATION CURRENT
H E: L I X 2000   TO  2400     V ' -0       MA        MAX

COLLECTOR 2000   TO  2400     V 20.0        MA        MAX

ANODE '000  TO   1800     V 0. I          JVIA         MAX

CATHODE: OV ZO.O        MA         MAX

GRID 0*v 0.I        MA        MAX

HEATER 6.3v I.2    AMP        MAX

*  A   NE:GATIVE   VOLTAG E   CAN   BE  APPLIED   FOR   R  -F.  ATTENUATION

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

MECHANICAL CHARACTERISTICS

TYPE   N,   MALE

IATOR.13/411    a.  D.

PM6P -LSH

SMIS

SOLENOID,   tooo   GAUSS

ii

\O¥o,

I

FWA   /  HA   -9  /  OCTOBEFi,     1961



HA-9 HUGGINS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.   G
I A'N  (db)

•..I........`

•............... •.......,SAT.  GAIN  (db)-i.. •.....-...-
SAT. Po  (dbm)

-'~

VH =  2180v

VAN=1450v

V=Ov

Ik  =  '5ma

8.0                                                  9.5                                                     11.0

FREQUENCY,  kmc

GAIN    AND   POWER   OUTPUT

I u
``\.`\ \

VH=2VAN=lPIN: I80v450vSAT.

\-.\\ \\\
\

\ \
\\\

\
•t.9imc

\
\9\ . 5 kmc

I

11.0 kinC

0     -20  -40   -60   -80   -loo  -120  -140  -160
GRID  -cATiroDE   VOLTAGE   (volts)

GRID    CONTROL

FWA/ HA-9/ OCT0BEF2,1961

VH=VAN 2180=1450 VV

Vg= Ov

f= 9.5km C /
1'20-40/

-60

/-80/

-loo/

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

TRANSFER    CHARACTERISTICS

•\\\ VAN=1450v

Vg=   Ov

\\ f  = 9.5  kmc

\\\ GAIN

/
\\\\\

\\I......,.....\

PHASE§HIFT

2080            2130             2180              2230            2280
VH  (Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE   (small  signal)



CHARACTE:RISTICS

a

A

A

velopmefl{

r\qineennq

HA -10

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

SOLENOID-F-OCUSE:D,   loo  MW   X-BAND AMPLIFIER

ELE:CTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE      ....................................   8.0      TO      .2.4      KMC

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

SATURATION   POWE:R   OuTPuT .................................       20     PBM      MIN

GAIN   AT   SATURATION   ......................................       20     PB      MIN

VSWFI.    INPUT  AND   OuTPUT   ..................................    '    .    .

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE: O/a    REGULATION CURRENT
Ii E L I X 2000    To    2300    V 0.5            MA      MAX

COLLECTOR 2000     TO     2300     V 8.0            MA      MAX

ANODE 0     TO       800     V a..I            MA       MAX

CATHODE OV 8.a            MA       MAX

GRID` 0*V a. I            MA      MAX

HEATEF3 7.0V I.2       AMP      MAX

*    A    NEGATIVE    VOLTAGE    CAN    BE    APPLIED    FOR    R-F    ^TTENu^TION

FOCUS ]NG       ..............

MECHANICAL CHARACTERISTICS

TYPE  N,  MALE PM6P-LS

pulp-LR

NE:T    WEIGllT       .............................................

'FOR     TUBE     WITli     GRID     CONNECTE:D     INTERNALLY     TO     CATHODE.     ORDER     HA   -108.

I.0     LB

F.WA/llA  -10/  NOVEMBER.   t96l



HA-10 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH a 2100 vVAN=500vVgEOvIK=5.5rna

S. S. 6A I N (db)

•..-.........--. SAT.  GAIN (db)      `  -..... •.................-.-.`

..,-.-.-.
SAT:  Fb (dbm)         .

8.0                                                     10+0                                                 12.0

FREQUENCY  .  kmc

GAIN     AND    POWER   OUTPUT

* \ \\
\\

- -8.2 kmc*\.`. -  10.012.4 kmckmc

\ \\,`.
~.\ •J\\\.\-

\.\
\\

VH=2VAN=PIN= 100v500vSAT.

0     -10    -20   -30   -40    -50  -60   -70   -80   -90
GRID  -    CATHODE    VOLTAGE    {volt8)

GRID   CONTROL

FwfyHA-10/NOVEMBE:R,1961

VH=2VANSf=10. loov5cOv0kmc

I

v7=Ov

-,5'i/-30v,I

I /45v-60v/

#9o/v

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

PIN  (dbm)

TRANSFER    CHARACTERISTICS

......) \\\ GAIN

/ \\\ \
\\ PHASE\SHIFT\,

\ VAN=500v

\ Vg = Ov
\-------'\\ f=  10.0  kmc

2000            2050            2 Ice              215 0             2 250
VH  (Vol'S)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE  (small  signal)



TENTATIVE: CHARACTE:RISTICS

nu(octure
ivelopmen(

r\qir`eerinq

Bil

n

HA-I 8

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

SOLE:NOID -F.OCUSE:D,    TWO   WATT   L-BAND   AMPLIFIE:R

E:LE:CTRICAL  CHAFtACTE:RISTICS
F.REQUENCY   RANGE:    ....................................          I.0      TO     2.0      KMC

SMALL-SIGNAL   GAIN  .......................................     33     DB      MIN

SATURATION    POWE:R   OUTPUT     .................................     33     DBM      MIN

GA.N   AT    33     DBM      POWER      OUTPUT     ..............................     Sol)a      MIN

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

OPE:RATING  CHARACTEF2ISTICS

ELEMENT VOLTAGE a/a    REGULATION CUF2RENT

Ii E L I X 650     TO     850       V 2.0       MA           MAX

C0LLECT0F3 650     TO     850       V 50.a       MA           MAX

ANODE: 300     TO     550       V I.0       MA           MAX

CATHODE OV 75. 0       MA           MAX

GRID 0     TO     loo       V 20. 0       MA           MAX

HEATE:R 7.0V .4   AMP           MAX

F-OCuSING      .....................................           SOLENOID.      750     GAuSS

MECHANICAL CHARACTERISTICS

M7P -LSH  19

IREII  E

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

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

AuXILIARY   COOLING   BE:QulRED   .............................. SOLE:NO!D   BLOWER

NET   WEIGllT ....................................-.........      13/4   LBS

FWA  /  HA   -18  /  OCTOBE:Ft,     1960



CHARACTERISTICS

nu(acture

velopment

r`qineerlnq

A

A

HA-20

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

PPM-FOCUSED,10    MW   X-BAND    AMPLIFIER

E:LECTRICAL CHARACTERISTICS
FREQUENcy   F3ANGE   .....................................   8.0   TO   n.O     KMc

SMALL-SIGNAL   CAIN      ......................................    30   DB      MIN

SATURATION   POWER   OUTPUT    .................................     10   DBM      MIN

GAIN   AT   SATURATION     ......................................    20   DB      MIN

VSWR,   INPuTAND   OuTPUT .....................................     2:I      MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE o/a    REGULATION CURRENT
Ii E L I X 1100     TO     ,300        V 0  5            MA          MAX
COLLECTOR ''00    TO     '300       V 2.5            MA          MAX

ANODE 0     TO       450       V 0.,           M^         MAX
CATHODE OV 2.5            MA          MAX

GRID 0*v 0.I             MA          MAX
HEATER 6.3     0Fi     7.0            V 1.2        AMP          MAX

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

F OC IIS I NG

MECHANICAL CHARACTERISTICS

TYPE    N,     FEMALE
SMIP

M12P-LR6

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

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

AuXILIARY   COOLING   REQUIRE:D         ...................................      NONE

NET   WEIGHT  ..............................................       9.6   LBS

FWA / HA -20 / July.1960



HA-20 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH=  „30vVAN=250vVg=OIK=2.Imo - S.S.   GAIN (db)

.........

.i.;.,..........

SAT.   GAIN

.........

'.+

•1-.

.,.,.,
SAT.   Po idbm) -. ` .

8.0                                                 10.0                                              12.0

FBEQUENCY  ,  kmc

GAIN     AND   POWER   OUTPUT

V.

\

H=l'30vVAN3250 v

\ PIN=-30dbm

\\`
<..̀  i

I-
I . -. 7.5  kmc---9.0kmc-1I.0kmc

\

0             -20           -40           -60            -80
GRID  -   CATHODE    VOLTAGE    (volts)

GRID    CONTROL

FWA/HA-20/JULY.1960

20100-102030
VH=VAN=f=9.7 1130 v250vkmc

/
. •0/ -'Ov -20v -SOY/

-6o   -50   -40   -30   -20   -10       0        10
P,N    (dbm)

TRANSFER    CHARACTERISTICS

_\

IL
VAN=250v\ f=  9,7kmc\ \ \ \
Vg  = O v

GAIN

\ \ \ \ \ \

\ \ \ \ \ \

\ \ \---\`

PHASESHIFT

1110                             1120                           1130                            1140                          1150

vH         (Volts)

PHASE    SHIFTAND    GAIN     vs
HELIX VOLTAGE  (small  signal )



CHARACTERISTICS

EiE

A

|u(actu,a
velopment

nq`heermq

HA-2l

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

PPM-F.OCUSE:D,     0.5    WATT   X-BAND    AMPLIFIE:R

E:LECTRICAL CHARACTE:RISTICS
F.REQUE:NCY   RANGE    ....................................        8.0   TO   11.0     l{MC

SMALL-SIGNAL  GAIN   ......................................        33  DB     MIN

SATURATION   POWER   OuTPUT .................................       27  DBM     MIN

GAIN     AT     27     DBM      POWER     OUTPUT  .........................        27  DB      MIN

VSWR,   INPuT^ND   OuTPuT      ...................................      2:I     MAX

OPE:RATING CHARACTE:RISTICS

ELF:MENT VOLTAGE: O/a    REGULATION CURRENT
HELIX ZOO0     TO     2400          V 2.0           MA         MAX

COLLECTOF` 2000     TO    2400         V ZO.O             MA           MAX

ANODE 1000     TO    2200          V 0.I            MA          MAX

CATHODE OV 20.0            MA          MAX
IGRID 0*V 0.1             MA          MAX

HEATEFt 7.0V 1.2         AIVIP           MAX

*  A   NEGATIVE   VOLTAGE   CAN   BE:  APPLIE:D   F.OR   R  -F  ATTE:NUATION

F.OCUS ING   ...............

ME:CHANICAL CHARACTE:RISTICS

COOLING
HOLES TYPE   N,    FEMALE

. PEFtloDIC   PEFiMANENT   MAGNET

COOLING
HOLES

END  CAP  FINISIl       ......................................  BLACK  ANODIZED

AIR:     5  CFM   @   In   WATER

.-------.-       4.3   LBS

AUXILIARY  COOLING   REQUIRED

NET  WEIGHT

I  FOR  TUBE  WITli  GRID  CONNECTED   INTERN^LLY  TO  CATHODE.   ORDER  H^ -2lp.

F.WA  /  HA   -21   /  OCTOBER.     1961



HA-2I HUGGINS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.   C
I A'N  (db)

..:..........

........"...... I........SAT.   GAIN  (db)-<..
•.....

....

SAT.
I Po   (dbm) '+

VH =  2180 v

VAN = I 4 5 0 v

V=Ov

lk  =  '5ma

8.0                                                 9.5                                                   11.0

FREQUENCY.  kmc

GAIN    AND    POWER   OUTPUT

I \\`\.`\ \

VH=2VAN=lPIN= 180v450vSAT.

\`.\\ \\\
\
\ \

\ \
\

•i.?imc

\
\9\ . 5 km¢

I

I I.0 kinC

0     -20  -40   -cO   -80   -lco  -120  -140  -160
GBiD  -cATroDE   vOLTA6E   (volts)

GRID    CONTROL

F.WA/HA-2l  /OCTOBER,1961

VH=VAN 2180=1450 VV

Vg= Ov

f= 9.5km C /
I /20-40/

-60

/-80/

-loo/

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

TRANSFER    CHARACTERISTICS

•\\\ VAN81450v

V q --  0 v
\\ f  = 9.5  kmc

\\\ GAIN

/
\ \\\\

\\\•............\

PHASESHIFT

2080            2130             2180              2230            2280
VH  (Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE   (small  signal)



TE:NTATIVE  CHARACTE:RISTICS

e

n

n

nu(acture

velc)pment

HA-22

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

SOLE:NOID    F-OCUSE:D,                 10   MW            I.6    TO    2.6    KMC    AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUE:NCY   RANGE ......................................   I.6  TO  2.6     KMC

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

SATURATION   POWE:R   OuTPuT ..................................       10  DBM     MIN

GAIN   AT  SATURATION  .......................................       20   DB      MIN

VSWR.   INPUTAND   OuTPuT  .....................................       2:I      MAX

OPERATING CHARACTE:RISTICS

ELEMENT VOLTAGE: O/a    RE:GULATION CURRE:NT
HEL'X 400  TO    500         V 0.2       MA      MAX

C0LLECT0F3 400  TO    goo         Y 3.5       MA      MAX

ANODE 0  TO     400          V 0.1        MA      MAX

CATHODE: OV 3.5        MA      MAX

GRID 0*v 0.1       MA       MAX

HE:ATER 6.3V I.0      AMP   MAX

*  A   NEGATIVE   VOLTAGE  CAN   BE  APPLIE:D   F.OR   R  -F  ATTENUATION.

FOCuSING    ........................................     SoLENOID.   300   GAUSS

ME:CHANICAL CHARACTE:RISTICS

M7p-LSH'97

65,8" i

F.WA / HA -22 / JUNE .   1960



CHARACTE:RISTICS

nulocture
ivelopment

®

a

HA-24

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

SOLENOID  -F.OCUSED,    5   MW    KU-BAND    AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE ....................................      12.4   TO   15.0     KMC

SATURATION   POWER   Output  ..................................    7  DBM     MIN

GAIN     ^T     7     DBM     POWER     OuTPuT   ..........................       15DB     MIN

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

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE a/a    REGULAT|oN CURRENT
HELIX 1'00     TO     1300     V 0  25         MA            MAX
COLLECTOR 1100      TO      11300      V 2  5            MA            MAX
ANODE 0     TO       450    V a.I            MA            MAX
CATHODE Ov 2.5            MA            MAX01MAMAX

GRID 0*V

HEATER 6.3     0R        7.0     V 12        AMP            MAX
*  A  NEGATIVE   VOLTAGE  CAN   BE:  APPLIED  FOR    R  -F  ATTENUATION.

FOCuSING .........................................   SOLENOID.   400  GAuSS

MECHANICAL CHARACTERISTICS

TYPE    N,    MALE

SMIP

"::_:_--=
I M7P-LSH 19

CAPSULE   F.lNISH   ...................................    a    .    .       BLACK   ANODIZED

END   CAP   F.lNISH     ......................................       BLACI<   ANODIZED

AuXILl^RY   COOLING   REQUIRED  .....................................       NONE

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

F.WA / HA -24 / July,   1960



HA-24 HU66INS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

VH a I 160 vVAN=235vVg=0vIK=2.0rna

S. S.  GAIN (db)

SAT.   GAIN (db)•..............

`...

SAT  Po_.-.-.

•..(dbm)

-`.`.`

12.0                                                 '4.0                                                   16.0

FFiEQUENCY   ,  kmc

GAIN    AND   POWER   OUTPUT

`

\i\
VH=l 160v

in
\\ VANE 235v

\ PIN= -30db

•:`
.\\\ \ 15. 0kmc

-\.\,2.4k[> .
\+ 13.5 k--mc

0                -10             -20             -30             -40
GRID  -CATHODE    VOLTAGE    (volts)

GRID    CONTROL

F.WA/HA-24/JULY,1960

'0010203040

vg=/v/
-20v/

\
//OvI

-30v/
I

/ -4I/Ov

/ VH =  I I 60 vVAN=235vf=13.5kmcI

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

TRANSFER    CHARACTERISTICS

\ \ \\
GAIN

/
\\\\\ \

`
\gf,iET\\ \

\ \ \

(

VAN =235 vVq=Ovf=13.5krne

1'10                                                                  1140                                                                1170

vH  (Volts)

PHASE    SHIFT   AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTE:RISTICS

u(oc'u'e
elopmen,

q`neerlnq

a

Ei=

HA-26

HUGGINS    LABORATORIES,    lNC.
9P9    East   Arques   Avenue   .  Sunnyvale,   California

SOLENOID  -F.OCUSED,10   MW   C  -BAND    AMPLIFIER

ELE:CTRICAL CHARACTERISTICS
ERE:QUENCY   F`ANGE     ......................

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

4.0  TO  8.0     KMC

.    .      30   DB     MIN

§^TUR^TION   POWEFI   Output .................................      10  DBM     MIN

GAIN  AT  SATUFIATION  ......................................      20  DB      MIN

VSWF].   INPUT  AND   OuTPuT  ....................................       a:1      MAX

OPERATING CHARACTE:RISTICS

ELEMENT VOLTAGE: a/a    REGULATION CURRE:NT
li I L I X 6S0     TO     BOO        V 0.2          MA          MAX

COLLE:CTOFt 650     TO     BOO         V 2.5          MA          MAX

ANODE 0    TO    450       V 0.I          MA          MAX

CATHODE OV 2.5          MA          MAX

GRID 0*V 0.,          MA          MAX

HEATER 6.3V I.0      AMP          MAX

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

FOCuSING    .......................................     90LENOID   .   4o0  GAugs

ME:CHANICAL CHARACTE:RISTICS

TYPE    N,    MALE

SNIP

?.
li.`IIHiHE

I M7p-LSHL97

48"i
CAPSULE   FINISH  ...........................,..........    BLACK  ANODIZED

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

^UXILI^RY  COOLING   REQUIRED .....................................  NONE

NET  WEL6HT.....................-.........................       I.a   LB

FWA  /  H^  -26  / AUGUST.  1960



HA-26 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

S. S.  GAIN (db)

VH =740 vVAN-330vVq80vIK81.4mo

.........

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

•.....'

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

.-.-.`

4.0                                       6.0                                       8.0
FREQUENCY  ,  kmc

GAIN    AND  POWER   OUTPUT

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

in

\\'\\\
\

\\\ \ \.\\
\ \

4.Okmc

\ \ \8.Ok

\6.0mc

1`.`kmc

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

GRID    CONTROL

FWA  /  liA   -26  / AUGUST.   1960

VH=7VAN=f=6.40v330v0kmc

Vgso V
-lov

11

/ / -20v

-30v

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

P,N     (dbm)

TRANSFER    CHARACTERISTICS

\--\ VAN=330v

\ Vg=  Ov\ \ ' = 6,0 kmc

\ \ \, \ \ \

\ \ \ \ \
CAIN

\ \--\ \

PHASESHIFT

720              7 3 0              740               750               76 0
VH (Volts)

PHASE    SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (smclll  signal)

u



CHARACTE:RISTICS

a

Ei]

a

nu(acture
'velopment

nqineerlnq

HA-28

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

PPM-FOCUSED,        10    MW       C-BAND    AMPLIF.IER

ELECTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE:      ........

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

SATURATION   POWER   OUTPUT  .................................       10   DBM      MIl`I

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

VSWR,   lNPIJTAND   Output    ....,......,................,........   2:I      MAX

OPERATING CHARACTE:RISTICS

ELEMENT VOLTAGE O/a    REGULATION CURRENT
HELIX 650     TO     goo          V 0   5          MA          M
COLLECTOR 650     TO     800          V

AX25MAMAX

ANODE 0     TO     450          V 0   I          MA          MAX
CATHODE: OV 2  5          MA          MAX
GRID 0*V 0   1           MA          MAX
HEATEFt 6.3     0R      7.0 1.0      AMP          MAX

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

FOCuSING ...................................     PE:RIODIC   PERMANENT   MAGNET

MECHANICAL CHARACTERISTICS

TYPE     N,    FEMALE

SMIP
M|2P-LFt6

^UXILI^RY   COOLING   RE:QulRED   .....................................      NONE

F.WA / IIA  -Z8 / J UN E: ,   1960



HA-28 HU66lNS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S. GAIN (db)

•..................

......_SAT.   CAIN

(d:;........... •..................

-.-. .-r
•£?TLPO (dbm'.,` -,

.-. .`.`._

VH=725 vVANI230 vvo.OVIKa2.Imo

4.0                                         6.0                                         8.0
FREQUENCY  ,  kmc

GAIN    AND    POWER  OUTPUT

\ \ \ H=7VIAN8PINa: 25v230v-30db

In

IA\

\-\

`\\.`.\

\`-`
-

8.0 kmc

6.0
r.:krne

``.4`.I
.O kme

0     -io   -20  -30   -40   -50  -60   -ro   -80
GBID-CATHODE   VOLTAGE   (voltS)

GRID    CONTROL

FW^ / HA - Z8 / J UN E .   I 960

VH=725 vVANS230 vf=6.0kmc

/
\

Vg=Ov

/ -[Ov
-20v

/ /
-Soy

-6o   -5o  -4o   -3o   -2o   -io       o        ro
PIN    (dbm)

TRANSFER    CHARACTERISTICS

\ \ \

\ \ \ \ \\
6A'N

\\ \ \ \

VAN=230vVq.Ov'.6.0kmc \
\ \ \

PHASESHIFT

710                  715                  725                 735                 745
VH  (Volts)

PHASE    SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTE:RISTICS

nulocture
ivelopment

A

fb

HA - 29

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

PPM-FOCUSED,10 MW   S-BAND   AMPLIF.IER

ELECTRICAL CHARACTE:RISTICS
ERE:QUENCY   RANGE     ........

SMALL-SIGNAL  GAIN    ......................................       sO    DB      MIN

SATURATION   POWER   OUTPUT .................................       10     DBM     MIN

GAIN  AT  SATURATION   ......................................      20     1}8     M|N

vswR,   iNpuT  Ar`iD  OuTpuT  .....................................     2:I     M^x

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE: o/a    REGULATION CURRENT
HELIX coo      TO      525      V a. 5          M^          MAX

COLLE:CTOF` 4®®       T a       525       V 4.a           MA          MAX

ANODE a      TO      3S0      V a.I            MA          MAX

CATHODE OV 4. 0           M^          MAX

GRID o*v 0.I            M^          MAX

HEATER 6.3V 1.0        AMP           MAX
*

A    NEG^l.lvE    VOLTAGE    CAN    BE    ^PPLIEP    FOR    R  -F    JLTTE:NUATION

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

MECHANICAL CHARACTERISTICS

TYPE   N.  FEMALE/- SNIP

PE:F3IOD[C     PEF=h4^NENT     MAGNET

M12P-LR6

CAPSULE   FINISH   ...........................................    CIIROME

El`lD  CAP  FINISH    .....................................      BLACK    ^NODIZED

AuXILIARY  COOLING   RE:OUIRED  ....................................        NONE

NET  WEIGHT     ...........................................         3  t¢     LBS

FWA/HA-29/MARCH,    ]961



HA-29 HUGGINS    LABORATORIES,    lNC.

TYPICAL      OPERATING      CHARACTERISTICS

VH=440 vVAN=B5vVq.0vIK=3.Oma

S.S.    GAIN (db)

.........

....,..+.ri.SAT.GAIN
I(.a.;.,.............

`...-

.......'

`...........

•-.-`- _.`.
•`.`.`..-.-. SAI  Po (dbm)   `.

2.0                                      3.0                                       4.0
FBEOUENCY   ,  kmc

GAIN    AND    POWER   OUTPUT

\ \^
\ \ VH=440vVAN=195vPIN=-30db

in

\\ \\

\

\
\.

\ \

\

•`.
2.0k`\\ mc\

\
\ \ \

3.0 kmcI

4.o`:m\c``I \\
0                     10                  20                   cO                  40

GRID -CATHODE   VOLTAGE   (volt6)

GRID    CONTROL

FWA/ HA-29/  MAF!CH,1961

VH=4.'E3.O40v195vkme

sOv

-lov

-20v

-30v, -40v

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

TRANSFER    CHARACTERISTICS

\I-I_\

\\
VAN=195v

\ Vo=Ovf=3.0 kmc

\ \ \ \ \
GAIN

\\ \ \ \

\
r\

PHASESHIFT

420             430            440             450             460
VH(Vol'8)

PHASE   SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

n

r\

nu(acture

veloprnent

HA-30

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

PPM-F.OCUSED,1    WATT   S-BAND    AMPLIF.]ER

ELECTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE    .....................................     2.0   TO   4.0     KMC

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

SATURATION   POWER   OUTPUT     .................................    30  DBM      MIN

GAIN   AT  30   DBM   POWER   Output    ................................   27  DB      M|N

VSWR.    INPUTAND   OuTPUT      ....................................     2:1      MAX

OPE:RATING  CHARACTERISTICS

ELEME:NT VOLTAGE a/a    RE:GULATION CURRENT
11 E L I X goo  TO  'too         v 3.0         MA    MAX

COLLE:CTOR 800  TO   ''00         V 25.a        MA    MAX

ANODE 0  TO     450          V 0.I         MA    MAX

CATHODE OV Z5.0         MA    MAX

GRID    I 0*V 0.I         MA    MAX

HEATER 7.0V 1.2     AMP    MAX
*  A  NE:GATIVE  VOLTAGE  CAN   BE  APPLIED   FOR  R  -F  ATTENUATION.

FOCUSING  ...................................  PE:RIODIC   PERMANENT   MAGNET

MECHANICAL CHARACTERISTICS

COOLING
lioLE9 TYPE   N,   FEMALE COOLING

HOLES

CAPSULE   FINISH      ...........................................     CHROIVIE

END   CAP   FINIsl1       ......................................   BLACK   ANODIZED

AuXILIARY   COOLING   REQUIRED    .............................  5   CFM   @   I"   oF   H2°

NET   WEIGHT  .............................................     5   3/4      LBS

I   FOR   TUBE   WITH   GRID   INTERNALLY  CONNECTE:D   TO  CATHODE.   ORDEFt   HA  -30J.

FWA/HA-30/APRIL,1961



HA-30 HU66lNS    LABORATORIES,    ]N(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S.  GAIN (db)

•......J}.`.or....
I........ . .. " ...-,-.-

SAT.    GAIN•....... (db)..i.-I.-'.
.-.i........

SAT.  Po (dbm)  . -.

VH=820vVAN=260vVggolK=2'mo

2.0                                       3,0                                        4.0
FPEQUENCY  ,  kmc

GAIN    AND    POWER   OUTPUT

-,
`.\\\

VH=8VAN=2PIN.20v60vSAT

\\

\\-

``. \

`.210 kmcI

\\

\3.\ 0kmcI

`\
`\

4.Okm

`\C

\ \\ \

\\\

0     -30   -60   -90    -120  -150  -180  -210  -240-270
6F`lD  -   CATlloDE   VOLTAGE   {volts )

GRID   CONTROL

FWA/HA-30/APRIL.1961

VH=8VAN=f=3.O20v260vkmc

Vg/ =OvI

1/-20 .4b

Zi-08/

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

TRANSFER    CHARACTERISTICS

\ \
\ \ \

VAN=260v\ f =3.0 kmcVg=Ov

\ \ \ \
GAIN

/ `\p\::,SFET\\ \\ \

\\
\

BOO                 810                820                8sO                 840
VH  (Volts)

PHASE    SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

rt

fl

HA-31

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

PPM-F.OCUSED,10   MW     L-BAND     AMPLIF-IE:R

ELECTRICAL CHARACTERISTICS
F.RE:QUENCY    FiANGE    ............

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

sATUF3ATioN    pO\^/E:R   OuTpuT     ..................................   io   DBnA      MiN

GAIN   AT   SATUF3ATION       .......................................  20   DB      MIN

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

OPEF3ATING  CHARACTEFilsTICS

ELEMENT VOLTAGE: O/a    REGULATION CURF3ENT

H E: L I X 180   TO  220          V 2.0        MA        MAX

COLLECTOR t80   TO  220          V 6.a        MA        MAX

ANODE 0  TO   '80          V 0.1        MA        MAX

CATHODE OV 6.0       MA        MAX

GRID 0*V 0.I        MA        MAX

H E:A T E F3 6.3V I.4   AMP       MAX

*    A   NE:GATIVE   VOLTAGE:   CAN   BE  APPLIED F.OFi   R  -F.   ATTENUATION.

FOCUSING        ..................................    PERIODIC     PERMANENT   MAGNET

MECHANICAL  CHARACTE:FtlsTICS

N,   FEMALE
SMIP

M12P-L86

F.WA  /  HA   -31   /  JUNE,     1961



HA-3I HU66INS    LABORATORIES,    ]N(.

TYPICAL      OPERATING      CHARACTERISTICS

VH=  2lovVAN=104vVg=OvIK=3.2ma

S.S.  6AI N (db)

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

.-.-.- -.-.-. SAT.    PO (dbm'I-, .-.-.-.

I.0                                                  I.5                                                  2.0

FREQUENCY  ,  kmc

GAIN    AND   POWER   OUTPUT

VH = 2 IO vVAN=104vPIN=-30db

in

\\\'\\\

\ \\\.\\.

\.\\\
``.\

'`.     I.o II.5kmc.\\\--
kmc

2 .Okmc
\

\ \

0               -15             -30             -45              -60
GRID  -CATHODE   VOLTAGE    (volts)

GRID    CONTROL

FWA/HA-3t  /JUNE,1961

VH=2VAN=f=I.5 lov104vkmc

./ =Ov
-20/

/-10
-30/

-70    -60    -50   -40    -30     -20     -10       0          10

PIN     (dbm)

TRANSFER    CHARACTERISTICS

-1\\\
GAIN

\\\\

VAN=104v \\\\\
Vg 8 0 vf=I.5kmc

\\\.--i\

PHASESHIFT

190                   200              210                  220               230
VH  (VoltS)

PHASE   SHIFT  AND   GAIN     vs
HELIX VOLTAGE  (small  signal)



CHARACTERISTICS

A

n

HA-35

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

PPM-F-OCUSED,     0.5    WATT    C-BAND    AMPLIF-IER

E:LE:CTRICAL  CHARACTE:RISTICS
FREQUE:NCY   RANGE: ..................................    o   .    .       4.0   TO   8.0     KMC

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

SATURATION   POWER   OuTPUT   .................................     27  DBM      MIN

GAIN     AT     27     DBM      POWE:R      OUTPUT     ........................     27   DB      MIN

VSWR.    INPUTAND   Output    .....................................      2:I      MAX

OPERATING  CHARACTE:RISTICS

ELEMENT VOLTAGE O/a    REGULATION CUFtRENT
HELIX '300     TO     '600       V 2.0         MA        MAX

COLLECTOR 1300     TO     1600        V 20.a          MA       MAX

ANODE 0     TO        700       V 0. I          MA       MAX

CATHODE OV 20.0         MA       MAX

GRID  I b*v a.I          MA        MAX
HE:ATER 7.0V 1.3      AMP        MAX

A   NEGATIVE   VOLTAG E   CAN   BE:  APPLIED   FOR   R  -F.  ATTENUATION

FOCuSING     ..................................    PERloDIC  PERMANE:NT   MAGNET

ME:CHANICAL CHARACTERISTICS

COOLING
HOLES

TYPE    N,   FEMALE COOLING
HOLES

AUXILIARY   COOLING   REQUIRE:D  ..........................    AIR:     S   CFM   @   I"    WATER

NET   WEIGHT .............................................. 51/2     LBS

I  FOR   TUBE   WITH   GRID   CONNE:CTE:D   INTERNALLY   TO  CATHODE.   ORDER  HA  -35J.

FWA/HA   -35/  NOVE:MBEF2,1961



HA-35 HU6GINS    LABORATORIES,    ]N(.

TYPICAL      OPERATING      CHARACTERISTICS

S S. GAIN (db)

...................-.~. SAT.  GAIN :.::.,`..........`

I.:.:`..`......`I
-,-,.-.-._.

SAT:Po (dbm)

VH= 1420vVAN.440vVg=OvIK=20ma

4.0                                         6.0                                         8.0

FREQUENCY   .  kmc

GAIN    AND    POWER   OUTPUT

x< \\\\
1\.`

lvH=1420vVAN=440vPINESAT.

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

r.i
4. 0 kmc'`.J

8 .0 kmc

\ I \ \\\

6.0k

\ \mc

0                ~100            -200           -300           -400
GRID  -CATHODE     VOLTAGE    (volts)

GRID    CONTROL

FWA/HA-35/NOVE:MBER,1961

VH=  14VAN=4f=6.020v40vkmc

/Vg=Ov/

/-50v

/i
VI150vV

-2o/ov/

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

TRANSFER    CHARACTERISTICS

\

\
I

VAN=440vVg=0v

\\ f =  6.0 kmc

\ \ \ \ \
GAIN

II

(\ \ \ \ \
II

I

`J
\•.\ \'\

i

PHASESHIFT       I

1390                  1405                 1420                 1435                1450

VH  (Volts)

PHASE   SHIFT   AND   GAIN     vs
HELIX  VOLTAGE   (small   signal)



TENTATIVE    CHARACTERISTICS

a nu'acture
ivelopment

HA-36

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

PPM-F-OCUSE:D,10    MW    UHF.-BAND    AMPLIFIE:R

ELE:CTRICAL CHARACTERISTICS
F.RE:OuENCY   RANGE     ........ 0.5  TO   1.a     KMC

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

SATURATION   POWER   OuTPuT ................................... 0   DBM      MIN

GAIN   AT   SATURATION  .......................................      10   DB      MIN

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE O/a    REGULATION CURRENT
11 E: L I X '80  T0  300         V 8.a                MA      MAX

COLLECTOF3 I80  T0  goo         V 8.0                MA      MAX

ANODE 0  TO  175          V A.1                 M^      MAX

CATHODE OV 8.a               M^      MAX

GRID 0*v a.1                 MiL      MAX

HEATEF3 6'av (.4            AMP      MAX
*  A NEGATIVE  VOLTAGE  CAN  BE  APPLIED   FOR   R -F   ATTENUATION

FOCUSING    ..................................    PE:Ft]ODIC   PERMANE:NT   MAGNET

MECHANICAL CHARACTERISTICS

M12P-LR6

CAPSULE   FINIsll      ...........................................  CIIROME

END   CAP   FINISH       .....................................      BIACK  .IN013IZED

AUXIL]AFtY   COOLING   REQulF3ED     ....................................      NONE

NET   WEIGIIT   .............................................     41¢   LB9

FWA / H^ -36 /AUG UST ,1960



CHARACTERISTICS

nu(acture
'velopment

lil

A

HA - 39

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

SOLE:NOID-F.OCUSED,    I  -WATT   I.6   TO   2.6   KMC   AMPLIF.IE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE   .............................,......         I.6      TO     2.6      KMC

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

SATURATION   PO\^/ER   Output    ................................         30     DBM      MIN

CAIN    ^T    30  DBM    POWER    OuTPuT   ..............................         27     DB      MIN

VSWR,    lNPuTAND   OUTPUT     ....................................        2:I      MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE: O/a    REGULATION CURRENT
HELIX 850       TO        1250          V 0.3            MA           MAX

COLLE:CTOF` 850       TO        1250          V 25.a            MA           MAX

ANODE 0       TO         450         V a.1             MA           MAX

CATHODE OV 25. 0            MA           MAX

GRID 0*V a. 1             rviA            MAx

H E:A TE F! 7.0V 1,2        AMP           MAX

*A     NEGATIVE:     VOLTAGE     CAN     BE    APPLIE:D     F.OR     R-F    ^TTENUATloN.

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

ME:CHANICAL CHARACTERISTICS

SOLENOID,     600    GAuSS

``,,,,

L   -_-                     Ll
CAPSULE   F.lNIsli   ....,......................................    CHROME

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

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

r`iET   wEiGHT      .............................................          I.0      LB

FWA   /  H^   -39  /  F.EBFiuARY,     196t



HA-39 HU66[NS    LABORATORIES,    [N(.

TYPICAL      OPERATING      CHARACTERISTICS

S.S. GAIN   (db)

......-...-

..........:.?.Ti.i.9.i.d..b..T.i.

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

---. ._.-'--.
`--, _

VH = 1090vVAN=340vVg=OvII(=22rna

I.6                                                       2.I                                                        2.6

FREQUENCY  ,  kmc

GAIN    AND   POWER   OUTPUT

\ II.6kmc````1 VH=' 090v\\ VAN=PIN= 340v0dbm

\
r\.`.\\

\`\\.

2.6 kmc \\'\\
2.Ok mc

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

GRID    CONTROL

F.WA /  HA -39 /  FEBFiuARY,     1961

VH=lVAN=f=2.090v340v0krTro

Vg= Ov

-20
L,

i80
60

-4 loo0

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

TRANSFER    CHARACTERISTICS

I-'.I``` \ \ \ GAIN

\ \ \ \ \

/ ```ptAS
E    SHIFT

\ \ \` \\
\

VAN=340vVg=Ovf=2.0

1050                1070               1090              2010                20sO

VH   (Volts)

PHASE   SHIFT  AND   GAIN     vs
HELIX  VOLTAGE   (small  signal)



TENTATIVE   CHARACTE:RISTICS

A

n

HA -49

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

PPM-FOCUSE:D,    3MW   10.5   TO  16.0   KMC   AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE       ...................................     10.5     TO     16.0     KMC

SMALL-SIGNALGAIN .......................................      cO     DB      MIN

SATURATION   POWER   OuTPuT   .................................        5    PBM     MIN

GAIN   AT   SATURATION     ......................................      15     DB      MIN

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE: O/a    RE:GULATION CURRE:NT
H E: L I X 1100     TO       lsoo     V a.4          M^     MAX

C0LLE:CT0R 1100     TO       lsoo    V 3.a          M^     MAX

ANODE a    TO         450    V a.I           MA      MAX

CATHODE OV 3.a           MA      MAX

GRID a    TO    -20      V a.1            MA      MAX

HEATER 6.S     OR   7.0       V I.2       AMP      MAX

FOCUSING     .................................    PERIODIC     PERMANENT     MAGNET

ME:CHANICAL CHARACTERISTICS

419/U   FLANGE

l<u-BAND   WAVEGUIDE

CAPSULE   F.lNISIl   ...........................................     CIIROME

E:ND   CAP   F.INIsl+     .....................................       BLACK     ^NOD[ZED

AUXILIARY   COOLING   REQUIRE:D  ....................................         NONE

r`[E:T   wE:IGiiT ..............................................           5      LBs

FW^  /  HA  -49  /  AUGUST.     1960



lNITIAL CHARACTERISTICS

fl

®

n

HA-51

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

PPIVLFOCUSED,   10  MW  VHF-BAND  AMPLIFIEFi

E:LE:CTRICAL CHARACTERISTICS
F.f]E:QUENCY   RANGE:  .........................

SMALL-SIGN^L   G^IN        .........................

SATURATION   POWER   Output    ....................

GAIN   AT   SATURATION ........................

VSWR.   INPUT  ^NO   OuTPuT    .....................

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/a    REGULATION CURRENT
HELIX 150   TO   250                   V 4.0     MA      MAX

COLLECTOR 350V io.0      rviA      MAX

ANODE 0   TO   300                 V 0.5      MA     MAX

CATHODE OV 10.0       MA      MAX

GRID 0  TO   -50               V 0.I      MA      MAX

HEATEFt 6.3V I.5   AMP      MAX

TYPE   N,  FEMALE

C^PSuLE   FINISH      .......

END  CAP   FINISH        .......

AUXILIARY   COOLING   RE:QulRED   .

NET   WEIGHT .........

M12P-LR6

C H F] a M E

BLACK   ANODIZE:D

NONE

5   ,A   LBS.

Fw^/i^-3i/^pFiiL.  loco



INITIAL CHARACTERISTICS

a

e

a

HA  -  53

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

PPM-F.OCUSED,   2-WATT  L-BAND  AMPuF.IE:R

ELECTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE ........................................  a  .   .  a  .......         I.0    TO    2.0        GC

SMALL-SIGN^L  G^lN ......................................................    30    DB    MIN

SATURATION   POWEFt   OUTPUT  ...............................................  33    DBM     MIN

aAiN   AT  s^TUFt^TION  ....................,................................     27    DB    MIN

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

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE ®/a    REGULATION CUF3RENT

HELIX
700        TO        1000        V 8.0        MA        MAX

COLLECTOR '200       V 50.0        MA        MAX

i,.. 300       TO        600        V 1,0        MA        MAX

CATHODE OV 75.0        MA        MAX

GRID 0       TO          loo       V 20.0        MA        MAX

HE:^TER
7.0V I.7    AMP        MAX

POCu§lNG    ..............................................     PERIODIC   PE:RMANENT   MAGNE:I

MECHANICAL CHARACTERISTICS

cooLING       I-TYPE  N,FEMALE

c^psuLE   F.lN'§H     ............................  a  .............................   CHROME

AuXILIARV   COOLING   REQUIRED ....................................       AIR:     5    CFM    @     I"     H20

NET   WEIGHT   .........  a  ...............  a  ...................................    41/4    LBS

FWA   /  HA   -53   /   DECE:lvIBER.196Z



TE:NTATIVE:   CHARACTERISTICS

a

a

A

nu(acture
ivelopment

nqirieerlr`q

HA - 71

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

PPM-FOCUSE:D,loo MW   X-BAND   AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCYRANGE  ....................................     8.        TO     12.4     KMC

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

SATURATION   POWER   Output   ................................        20    DBM     MIN

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

VSWR,   INPUTAND   OUTPUT    ....................................       2;I     MAX

OPERATING CHARACTERISTICS

E:LEMENT VOLTAGE: ®/a    REGULATION CURRENT
HELIX 2eo®         TO       2300    v '0          M^         MAX

COLLECTOF` 2000          TO       2sOO     V 8. a           MA          MA)(

ANODE 0          TO          80®     V a.I            MA          MAX

CATHODE Ov 8. a           M^          MA,C

GRID 0*V a.25         MA          MAX
HEATEFt 7.0V I.2           AMF.       MAX

*^    NE:GATIVE    VOLTAGE    CAN    BE    APPLIED    FOR    R-F   ATTENu^TION.

F.OCU§ING .................................      PERIODIC     PERMANENT     MAGNET

MECHANICAL CHARACTERISTICS

TYPE   N,    FEMALE COOLING
HOLE:a

CAPSLILE   F.INISH   ...........................................    CIIROME

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

AUXILIARYCOOLINGREQulRED  ..........................     5     CFM     @     lTI     OF     H20

NET  WEIGHT     ................................,...........   51/4    LBS

Fw^  /  I+A  -7t  /  NOvEMBER,  I9eo





CHARACTE:RISTICS

EiiE

ill

lu(acture
velopment

HA-11

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

SOLE:NOID  -F.OCUSE:D,     ME:DIUM  -NOISE:    S  -BAND    AMPLIFIER

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

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

SATURATION    POWER    OUTPUT ...................................     0   DBM       MIN

NOISE   FIGURE   ...........................................       IS   DB       MAX

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

OPERATING  CHARACTERISTICS

E:LEMENT VOLTAGE a/ORE:GULATION CURRENT

HELIX 375       TO       475     V 0.03          MA       MAX

COLLECTOR 375        TO        475     V 2.0             MA       MAX

ANODE   I 0       TO         50     v 0.01           MA       MAX

ANODE:   2 0       TO          80     V 0.01            MA       MAX

ANODE:   3 0        TO        150     V 0.01           MA       MAX

ANnnF   4 0      TO      -50    V 0.0'           lvIA       MAX

CATHODE OV 2.0            MA      MAX

H E:A T E: F3 5.0        TO        7.5     V I.1          AMP        IV[AX

FOC IJS I NG        .,............

MECHANICAL  CHARACTE:RISTICS

SOLENOID,     MPE     TYPE     AS   -to

M9P-LSH   19

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

END   CAP   F.lNISH  .......................................    BLACK   ANODIZED

AUXILIAFiY   COOLING   REQUIRE:D     .............................    SOLENOID   BLO\^/E:Fi

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

A    LOWER    NOISE    F.lGURE    CAN    BE   ACHIE:VED    BY    OPTIMIZING    THE    TUBE:    F.OR    NARROWBAND    OPE:RATION.

LNT   /   HA   -11   /  SEPTE:MBE:F3,      1961



HA-ll HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

vi#2==;48Vvt#::::vVc=390vVH=390vIK31.4ma

3.0                                            4.0
FREQUENCY     ,       kmc

SMALL-SIC NAL GAIN

LNT / HA -„  /

V- -
(::2=:::vVAN3=65vVAN4=-36vVc=390vVH=390vIK=1.4ma

2.0                                         3.0                                        4.0
FFiEQUENCY    ,      kmc

NOISE       FIGURE

VANl=VAN2VANSVc=VH=IK='PIN3
I 14v=58v=65v390v390v.4ma-20dI Ibin

-- 3.0 kin--CI--
+\ \\

-I- --

0             -20            -40            -cO             -80
ANODE  4-CATHODE    VOLTAGE     (volts)

ANODE  4  CONTROL

a



CHARACTERISTICS

fi

n

EiE]

lulacture
velopment

HA-14

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

SOLENOID  -FOCUSED,    LOW  -NOISE    L  -BAND    AMPLIFIE:R

E:LECTRICAL  CHARACTERISTICS
FF3EQUENCY   RANGE .......................................    I.0   TO   2.0      KMC

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

sATURATloN   powE:R    ouTpuT ...................................     o   DBr`d      MiN

NOISE   FIGURE:I...........................................      to   DB      MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 165      TO     ZOO           V 0.Ot           MA       MAX

COLLECTOR F'lxED  * 2.0             lvIA       MAX

ANODE   I 0     TO       20         V 0.0'           MA      MAX

ANODE:   2 0     TO       20         V 0.0'          MA      MAX

ANODE:   3 0     TO     120          V 0.01           MA       MAX

ANr`r]F   4 -25     TO      25         V 0-0'            MA       MAX

CATl+ODE OV 2.0             MA       MAX

HE:ATER 5.0     TO     7.5          V 0.8         AMP       MAX
*  THIS   TUBE   WILL   OPERATE:   WITH  ANY   FIXED  COLLECTOR   VOLTAGE

IN   THE:   RANGE   OF   350  TO  500   VOLTS.

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

ME:CHANICAL  CHARACTERISTICS

TYPE    N,   MALE

SMIP

" •D      iE-
_I

Mgp-LSH'97

A    LOWE:R    NOISE    F.lGURE    CAN    BE   ACHIEVE:D    BY    OPTIMIZING    THE:    TUBE    FOR    NARROWBAND    OPERATION.

LNT / HA-14 /  MAY.1960



HA-14 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

t;:2:36Vvv#'#vVc=150vVH=180vIK=1.0rne

'.0                                                     I.5                                                  2.0

FF`EQUENCY      ,       kmc

SMALL-SIGNAL GAIN

LNT / HA-14 / MAT.1960

EN'=3vVAN2=6VY#:vVc=150vVH=180vIK=l.Oma

I.0                                                   I,5                                                  2.0

FREQUENCY     ,       kme

NOISE        FIGURE

VANl=VAN2=VANS 3v6v=loov

VH=IK= I80vI.Omo

PIN=
-20d bin

.,

I.5k mc

//

~

//,,

-6                -3                   0                +3                +6
ANODE  4-CATHODE    VOLTAGE    (volts}

ANODE  4  CONTROL



CHARACTERISTICS

rnonulocturen

A

rl

development
encreerinq

research

SOLD   F-OF3   REPLACE:MENT  ONLY
HA-15

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

SOLENOID  -F.OCUSED,     MEDIUM  -NOISE:    X  -BAND    AMPLIFIER

ELECTRICAL CHARACTERISTICS
FFiEQUE:Ncy   RANGE   .....................................      8.2   TO   12.4      KMC

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

SATURATION    POWER    OUTPUT   ..................................     7   DBM      MIN

NOISE   FIGUF3E'  ..........................................       15   DB       MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X 1050     TO     1250        V 0.01           MA       MAX

COLLECTOR 1050     TO     1250        V 2.0            MA      MAX

ANODE   I 0     TO       loo       V 0.01           MA       MAX

ANODE:   2 0     TO        150        V 0.01          MA       MAX

ANODE   3 0     TO       goo       V 0.01          MA       MAX

ATHrir]F.    4 0     TO      -50       V 0.01          MA       MAX

CATHODE OV 2.0            MA      MAX

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

FOCUS  I NG     ..............

MECHANICAL  CHARACTERISTICS

" tj.-.-.niE-

TYPE    N,   MALE

EREma\sMip

SOLENOID.1000  GAUSS

M9P-LSH   19

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

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

AUXILIARY   COOLING   REQulFIED    .............................    SOLE:NOID   BLOWER

NET    WEIGHT   ...............................................        1.0    LB

A    LOWE:R    NOISE    F-IGURE    CAN    BE:    ACHIEVED    BY    OPTIMIZING    TllE    TUBE    FOR    NARROWBAND    OPE:RATION.

SOLD  FOR  RE:PLACE:MENT ONLY                       LNT /HA-15 / MAY.  ig6o



HA-15 HU66INS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

50403020'00

v#:4i7:;,vV3.'128vW.Ire8vIK.I.5mo

8 .o                                                  10.0                                              I2.0

FREOueNIy     .     kme

SMALL-SIGNALGAIN

LNT/HA-15/MAY,1960

54312„10

vA#=.::3:i;.1'28vVH-„28v11(E1.5ma

e.o                                                ioLo                                              i2.O
FF`EOuENCY    ,      kmc

NOISE       FIGURE

VANI.VAN2.VAN3`vel''Vl]|lIK-,.PIN.-43.5v72v370v28vra8v5mo20db

in

--_
-lo.3 k

r`mc +\ \\

-9                -17               -25             -33             -41
ANODE 4-CATlloDE   VOLTAGE   (volls)

ANODE    4    CONTROL



CHARACTE:RISTICS

1u(acture
velopmen(

.,+

HA-1 7

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

SOLE:NOID  -FOCUSED,     MEDIUM  -NOISE    L  -BAND    AMPLIF.IE:R

ELECTF2lcAL CHARACTERISTICS
FREQUENCY   RANGE     ......................................    I.0   T0   2.0      KMC

SMALL-SIGNAL   GAIN    ........................................     Z§   DB   MIN

SATURATION   POWER    OuTPUT     ..................................     0DEM      MIN

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

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
Ii E: L I X 165     TO     200          V 0.0'           MA      MAX

COLLECTOR FIXED  * 2.0            MA      MAX

ANODE   I 0     TO       20         V a.01           MA      MAX

ANODE   2 a     TO       20         V a.01            MA       MAX

ANODE:   3 0     TO     '20         V 0.0'           MA      MAX

aLNriT]F    4 -25    TO      25         V 0.0'           MA      MAX

CATHODE: OV i      2.0            MA      MAX

HE:ATER 5.0     TO     7.5          V a.8        AMP      MAX
*  THIS   TUBE  WILL  OP E:RATE   WITH  ANY   FI XED  COLLECTOR  VOLTAGE:

lN   THE   RANGE  OF  350  TO  500  VOLTS.

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

ME:CHANICAL  CHARACTERISTICS

TYPE   N,   MALE

SNIP

":_:I-=
I M9P -LSH

E=_I-

(`,,`,)

NE:T    WEIGHT   ...............................................       I.0    LB

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

LNT / HA-17 /  MAY ,1960



HA-17 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

A:,2=='60vv#'::vVc=150vVH=180vIK=l.Oma

I.5                                                   2.0

FBEOUENCY      ,      kmc

SMALL-SIGNAL GAIN

LNT / HA-17 / MAY .   I 960

vrN,::%¥#'50vOvVc=150vVH=180v11(=l.Oma

I.0                                                     I.5                                                   2.0

FREQUENCY     .       kmc

NOISE       FIGURE

-,

//,,

' VAN l=  'Ov

I.5  kmc VAN2=6VVAN3=loov

Vc=lVHsl50v80v

I I( = I.0 rnaPIN=-20dbm

02468
ANODE  4-CATHODE    VOLTAGE    (volts)

ANODE  4  CONTROL



TE:NTATIVE CHARACTERISTICS

a

Eil

iE

monufocture
development

enqineerinq

HA-I9

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

SOLE:NOID-FOCUSE:D,     ME:DIUM    NOISE    I.6    TO    2.6    KMC    AMPLIF.lE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE    ......................................     I.6   TO   2.6    KMC

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

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

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

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X |65     TO    200        V a.010        MA    MAX

COLLECTOR F'lxED  * 2.0            MA    MAX

ANODE   I O  TO     20            V 0.010        MA    MAX

ANODE   2 O  TO     20            V 0.010        MA    MAX

ANODE   3 a  TO   120            V 0.010        MA    MAX

i  .  ®  ,          ` -25  TO    25          V 0.0I0       MA    MAX

CATHODE OV 2.0             rv[A    MAX

IIfATER 5.0   TO   7.5            V 0.8       AMp    MAX

*  THIS   TUBE   WILL  OPERATE  WITH  ANY   F.lxED  COLLE:CTOR  VOLTAGE
IN   THE   RANGE   OF  350  TO  500  VOLTS.

FOC uS I NG    ..............

MECHANICAL CHARACTERISTICS

TYPE   N,    MALE

MIP

"
REEE=

Ts

SOLE:NOID.1000  GAuSS

MOP-LSH   19

5,8"i
7

CAPSULE:    F.INISH    ......................................    BLACK   ANODIZED

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

AUXILIARY   COOLING   REQUIRE:D   .............................   SOLENOID   BLOWER

NE:T    WEIGHT  ............................................,..       I.0   LB

'^    LOWER    NOISE    FIGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING    TliE    TUBE    F.OR    N^RROWBAND    OPE:RATION.

LNT/HA-t9/MARCH,1960



CHARACTERISTICS

A

Eil

Ei=

iu(Oc'u,e
velopment

HA-23

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

SOLENOID  -FOCUSE:D,    LOW  -NOISE:    X  -BAND   AMPLIFIER

ELECTF2ICAL  CHARACTERISTICS
FREQUENCY   RANGE     ......................................    8.2   TO   11.0   KMC

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

SATURATION    POWER    OUTPUT     ..................................     0   DBM      MIN

Nol9E:   FIGURE'...........................................      10   DB      MAX

VSWR,    lNPUTAND   OuTPUT   .....................................        2:I        MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X t050     TO     1250     V 0.01           MA      MAX

COLLECTOR 1050      TO     12S0     V 2.0            MA      MAX

ANODE   I 0     TO       loo     V 0.01           MA       MAX

ANODE   2 0     TO        150     V 0. 01           MA       IVIAX

ANODE:   3 0     TO       500     V 0,01          MA      MAX

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

CATHODE OV 2.0            MA      MAX

HE:ATER 5.0     TO        7.5     V I.I         AMP      MAX

F. OC U S  I N G ...............

MECHANICAL  CHAF3ACTE:RISTICS

TYPE   N,   MALE M9P-LSH  19

(i.,,,''.;'

CAPSULE:    F-lNISH  .......................................    BLACK   ANODIZED

E:ND   cAp   FIN[sH   .......................................    E3iAcr<   Ai`iol.lzED

AUXILIARY   COOLING   REQUIRED ..............................   SOLENOID   BLO\^/E:R

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

A    LOWER    NOISE    FIGURE    CAN    BE   ACHIEVED    BY    OPTIMIZING    THE    TUBE    FOR    NARROWBAND    OPE:RATION.

LNT / HA-23 / MAY,   1960



HA-23 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

#i5,Vc=1130vVH=l'30vIK=l.2ma

8. 0                                              10.0

FREQUENCY     ,      kmc

SMALL-SIGNAL GAIN

LNT / HA-23 / MAY.   1960

Ir
YIN,=43v)#=a37i22oV5VvV3=„30vW=„30vIK=,.2rna

8.0                                                  10.0                                               12.0

FREQUENCY     ,     kmc

N0lsE       FIGURE

VANlVAN2VAN3Vc=VH=IKEPIN=43v=T2.v=370IleovI130vI.2rna=.20d

Vbin

--
+ 9.5 kin\\C \\

-9                -17               -25             -33              -41
ANODE  4-CATHODE   VOLTACE    (volts)

ANODE  4  CONTROL



TENTATIVE  CHARACTERISTICS

ZiEB

A

A

nulocture
velopmen`

r`q`neerinq

HA-32

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

SOLE:NOID  -F-OCUSED.     ME:DIUM  -NOISE    C  -BAND    AMPLIF.IE:R

ELECTFilcAL  CHARACTERISTICS
FREQUE:Ncy    F`ANGE    ......................................     4.0   TO   8.a      KMC

SMALL-SiGr`iAL   GAir`i   ........................................    25   DB       MIN

SATURATION    POWER     OUTPUT    .................................      0DBM            MIN

NOISE   FIGURE:.I   ...........................................  IS   DB      MAX

VSWR,    lNPuTAND   OUTPUT .........,............................     3:I       MAX

OPEFiATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X 500     TO     700        V 0.I             MA      MAX

COLLECTOR FIXED*          V 2.0            MA      MAX

ANODE    I 0     TO      100        V a.   01         MA      MAX

ANODE   2 0     TO     '50       V 0.01            MA      MAX

ANODE   3 0     TO     500       V 0.01          MA       MAX

ANnnF   4 0     TO-150       V a.01           MA      MAX

CATHODE OV 2.a            MA      MAX

HEATER 5.0      TO      7.S        V I.1        AMP      MAX
*  THIS   TUBE  WILL  OPERATE  WITll  ANY   F.lxED  COLLECTOR

VOLT^6E   ]N   TliE   F2ANGE:   OF.   .700  TO  800   VOLTS.

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

MECHANICAL CHARACTERISTICS

TYPE   N,   MALE M9P-LSH   19

NET    WEIGHT   .............................................     I     I   /   2    LBS

A    LOWER    NOISE    FIGURE    CAN    BE    ACHIEVED    BY    OPTIMIZING    THE    TUBE    FOR    NAF{ROWBAND    OPE:RATION.

LNT  / HA-3Z / APR I L,1960



CHARACTERISTICS

a

a

luloc'u,e
velopment

HA-37

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

SOLE:NOID  -F.OCUSE:D,    LOW  -NOISE    S  -BAND    AMPLIFIER

ELECTF2ICAL  CHARACTEF2ISTICS
FREQUENCY   RANGE   ..................................... 2.3     TO     4.4     KMC

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

SATURATION    POWER    OUTPUT   ..................................      0   DBM      MIN

NOISE   FIGURE:I   ..........................................     10      DB       MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/oF2EGULATION CURRENT

HELIX 375     TO     475          V 0.03          lvIA       MAX

COLLECTOF=  2 375     TO     700          V 1.5             MA       MAX

ANODE:    I 0     TO       50          V 0.0'           MA      MAX

ANODE   2 0     TO       80           V 0.01           MA       MAX

ANODE:   3 0     TO     '50          V 0.01           MA      MAX

ANnnF  4 a    TO   -50        V 0.0'           MA      MAX

CATlioDE OV I.5            MA      MAX

llEATER 4.5     TO     6.3         v I.0        AMP      MAX

FOCuSING    ..............................      SOLENOID.      MPE     TypE     BS   -44C2.3

MECHANICAL CHARACTERISTICS

TYPE   N,    MALE

:y:,1+
F`" I    .HiHEE7

M9P  -LSH

_I-

/\,,'..,,,,)

CAPSULE   F.lNISH    ......................................     BLACK   ANODIZED

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

AUXILIAF3Y   COOLING   REQUIRE:D   .............................     SOLENOID   BLOWER

NET   WEIGHT  .............................................          11/2    LBS

I  A    LOWE:R    NOISE    F.IGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING    THE    TUBE    FOR    NARROWBAND    OPEFi^TION.

2  COLLECTOR    AND     SOLENOID     VOLl-AGES     MUST    BE    ADJUSTABLE.

3   LIGHTWE:IGHT.     LOW   -POWER     SOLENOID. LNT  /  liA   -37  /  OCTOBE:F},      1961



HA-37 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VINl= '6vVAN2336vVAN3=40vW4=.20vV)=sOOvVH-420vIK=O.7ma \

2.3  2.5                  3.0                 3.5                 4.0
FREQUENCY    ,      kme

SMALL-SIGNAL GAIN

LNT/ HA-37/ OCTOBER,1961

Y:#2=='366Vvy#==.42°oVvVc.500vVH-420vIK=O.7ma

2.3    2.5                 3.0                  3.5                 4.0                4.5
FREQUENCY     .      kmc

NOISE       FIGURE

VANl=16vVAN2=36vVAN3=40vVc=500vVH=420vIK=O.7moPIN=-23dbm

f = 3.25 kmc

+20                 +10                     0                    -10                  -20

ANODE  1 -CATHODE    VOLTAGE   (volts)

ANODE      1    CONTROL



CHARACTERISTICS

a

BH

EI

lu'actu'e
velopment

HA-40

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

SOLE:NOID  -F-OCUSE:D,     ME:DIUM  -NOISE:    UHF.  -BAND    AMPLIF.IE:R

ELECTRICAL  CHARACTEF3ISTICS
FREQUE:NCY   RANGE    .....................................         0.5   TO   I.0      KMC

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

SATURATION    POWE:R    OuTPUT    ..................................     0   DBM      MIN

NOISE   FIGURE'   ..........................................      I5   DB      MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 80-TO      120           V 0.02          MA      MAX

COLLECTOR FIXED   * 2.0            MA       MAX

ANODE   I 0     TO       30          V 0. 025        MA       MAX

ANODE   2 0     TO       30         V 0. 025         IVIA       MAX

ANODE   3 0     TO        50          V 0.02S        MA       MAX

ANnnF   A -50     TO       50         V 0.025        MA      MAX

CATHODE OV 2.0            MA       MAX

ti E:A T E R 5.0     TO     7.5          V I.0        AMP       MAX
*  THIS   TUBE  WILL  OPERATE  WITH  ANY  FIXED  COLLECTOR  VOLTAGE

IN   THE   RANGE   OF  270  TO  400  VOLTS.

F-OC U S  I N G      ..............

MECHANICAL CHARACTERISTICS

TYPE   N,    MALE

SNIP9'-
E-F`

::I--

SOLE:NOID,   820  GAuSS

M9P-LSH

CAPSULE    F-INISH      ...........................................    CHROME:

END    CAP   F.lNISH       ...........................................     CHF30ME

AUXILIAFiY   COOLING   REQulFtE:D    .............................    SOLENOID   BLOWER

NET    WEIGHT   .............................................         11/2    LBS

A    LOWER    NOISE    FIGURE    CAN    BE   ACHIEVED    BY    OF'TIMIZING    THE    TUBE    FOR    NARROWBAND    OPERATION.

LNT / H^-40 / MAY,1960



HA-40 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VW2==67Vv#:vvc:300vVH=300v[K=O.85m

a

.5                                                   .75                                                    I.0

FREQUENCY     ,       krne

SMALL-SIGNAL GAIN

LNT / llA-40 / MAY,1960

v::,:=67Vv!A#4==::c=300vVH=300v[K`O.85m

a

.5                                               .75
FREQUENCY      ,       kmc

N0lsE       FIGURE

+-•75klc

// VANl=6v

// VAN2=7VVAN3=8VVc=300vVH=300 vIK=O.85mo

///

/ P|N=-20dbm

-4 0           -20                0              +20             + 40
ANODE   4~CATHODE   VOLTAGE    (volts)

ANODE  4  CONTROL



CHARACTERISTICS

a

ZE

A

monu(acture
development

enqineerinq

HA-44

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

SOLE:NOID  -FOCUSED,     ME:DIUM  -NOISE:    X  -BAND    AMPLIFIE:R

ELECTRICAL CHARACTE:RISTICS
F.F3EQUENCY   F3ANGE    ...................................     1     .

SATURATION   PO.WER    OUTPUT    .......'    ...........................      0   DBM      MIN

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

VSWF{,    INPUT  AND   OUTPUT ......................................     Z:I      MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT

HEL'X •050     TO     1250        V
0.10         MA       MAX

C0LLECT0F3 t050     TO     1250        V 2.0            MA      MAX

ANODE   I 0     TO       loo       V 0.01          MA       MAX

ANODE   2 0     TO       '50       V
0.0'          MA      MAX

ANODE   3 0     TO       500       V a.01           MA       MAX

I     `    ,   ,              ` a    TO     -50      v a.01          MA       MAX

CATIIODE OV Z.0            MA      MAX

llEATER 5.0     TO        7.5        V 1.I         AMP       MAX

F' OC U S I N G     ..............

ME:CHANICAL  CHARACTERISTICS

=i:a;±¥-I SMIP

M9P -LSH

CAPSULE   F.lNISH     ......................................     BLACK   ANODIZED

END   CAP   F-lNISH      ......................................      BLACK   ANODIZED

AUXILIARY   COOLING   REQUIRE:D    .............................    SOLENOID   BLOWER

NET   WEIGHT  ................................................        t.0   LB

`A    LOWER    NOISE    FIGURE    CAN    BE   ACHIE:VED    BY    OPTIMIZING    THE    TUBE    FOR    NARROWBAND    OPERATION.

LNT/H^-44/  APRIL.1960



HA-44 HUGGINS    LABORATORIES,    INC.

TYPICAL      OPERATING      CHARACTERISTICS

#=473i5vVY#-3Z:vvVc=1128vVH=1128vIK=l.5mq

8.0                                               '0.0                                           12.0

FREQUENCY      ,      kmc

S MALL-SIC NAL GAIN

LNT / H^-44 / APRIL.  1960

A:'2==4732:v,Yl#==:Z3:Yi==',I,2288:IK=1.5ma

I

8.0                                                   10. 0                                                12.0

FREQUENCY    ,      kmc

NOISE        FIGURE

VANl=VAN2=VAN3=Vc=llVH=IIIK=I.PINE-43.5v72v370v28v28v5mo20db

in

-- ``10.3k

r`mc \\ \\

-9                 -17                -25              -33              -41

ANODE  4-CATHODE   VOLTAGE   (volts)

ANODE    4    CONTROL



TENTATIVE CHARACTE:RISTICS

iiE

RE

iil

iulocture
velopmen`

HA-45

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

SOLE:NOID  F.OCUSED,     LOW    NOISE    UHF.-BAND    AMPLIF.IE:R

ELECTRICAL  CHARACTE:RISTICS
F.REQUE:NCY    RANGE:    ..........

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

.........,...........     0.5   TO   I.0     KMC

........................    Z5   DB      MIN

SATURATION    POWER     OUTPUT    ...................................    0   DBM  MIN

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

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/ORE:GULATION CUF3F3ENT

HELIX 80  TO   '20            V 0.02         MA    MAX

C0LLECT0F} *   FIXE:D 2.0            MA    MAX

ANODE   I 0  TO     30            V a.010        MA    MAX

ANODE:   2 0  TO    30            V 0.0'0       MA    MAX

ANODE:   3 0  TO     50            V 0.010        MAi   MAX

I  '  . .       ` -50  TO    50           V 0.010         MA    MAX

CATHC)DE OV 2.0           MA    MAX

H EA T E R 5.0   TO   7.5             V 1.0        AMP    MAX
*  THIS   TUBE   WILL  OP ERATE   WITH  ANY   F.I XED  COLLECTOR   VOLTAGE

IN   THE   RANGE   OF.   2 70  TO  400  VOLTS.

FOCUSING     .....,.................................      SOLENOID.   820   GAu9S

MECHANICAL CHARACTERISTICS

TYPE    N,    MALE

SNIP9'1=F`

::=----
M9P-LSH

©.
:,.;u)\_

.....-..     CHF20ME=

.......     CHROME

........    NONE

•.....       I   I/2   LB§

A    LOWER    NOISE:    FIGURE:    CAN    BE:   ACHIE:VED    BY    OPTIMIZING    THE:    TUBE    F.OR    NAF{ROWBAND    OPERATION.

LNT / HA-45 / MARCH ,   I 960



lNITIAL CHARACTERISTICS

a

EiE

HA -  47

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

SOLEN0IELFOCUSED,   LOW  NOISE  C-BAND  AMPLIFIE:R

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

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

S^TURATloN   PO`^/ER    Output   .......................  a  .....................      0   DBM    MIN

a.Ol9E  PIOuRE  I     ........................................................     10    DB   MAX

VS\^/R,    Il`IPIJT  Ar`lD   OuTPUT    .................  e  ..............................

OPERATING CHARACTERISTICS

2.5:1    MAX

ELEMENT VOLTAGE ®/®REGULATI0N CURRENT
HELIX

500    TO       700       V a.I        MA       MAX

COLLECTOR 700    TO       850       V 2.0       MA       MAX

ANODE   I 0   TO       loo       V 0.01      MA        MAX

^NC)DE  2 0    TO        ISO       V 0.01      MA        MAX

^NODE  3 a    TO       500       V 0.0'      MA        MA,C

|Nnt'F?  A 0   TO   -,SO      V 0. 01      lviA        MAX

-... OV 2.0       MA       MAX

I+ E^ T E R 5.0    TO       7.5       V I.I    AMP        MAX

FOCUSIN6 ...........................................  SOLENOID,    HUGGINS    TYPE    BS-27C

MECHANICAL CHARACTERISTICS

TYPE    N,  MALE MOP-LSH  19

CAPSULE   FINI§H     ..................................................    BLACK    ANODIZED

END   CAP  FINIsl1    ........-.........................................

AuXILIARY  COOLING   REQUIRED   ......................................  SOLENOID    BLOWER
I  ,¢   LBS

8A   LowEFe   No|eE   Frl6uFtE   CAN   BE   ^ClllEVED   BV   OPTIMIZING   THE   TUBE   FroFt   N^RRoWB^ND   oPER^TloN.

LNT  /  HA  -47  /  DE:CEMBER,   t962



TE:NTATIVE:   CHARACTERISTICS

A

a

ri

nu(acture

velopment

nqineerinq

:ee:I,q.:

HA - 54

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

PPM-F.OCUSED,   LOW   NOISE   S-BAND   AMPLIF-lER

ELECTRICAL CHARACTERISTICS
FRE:QUENCY   RANGE       ........

S MALL-S IGNAL   GA IN     .......

2.a    TO    4.a    KMC

.    .      25   DB     MIN

SATURATION   POWER    OUTPUT .,...............................         5  DBM      MIN

NOISE   F]GURE' ..........................................      15   DB      MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX loo      T O      500      V a. 05         I`A^      MAX

COLLECTOR GOO        TO       8e®        v 2. a          M^     MAX

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

ANODE   2 0       TO         §0      V 0. 01         M^      MAX

ANODE   3 a       TO       20®       V a. 0'         M^     MAX

•  .  . .        ` 0       TO  -ZOO       V a. 0'         M^     MAX

CATl|ODE OV 2 -a           MJI      MJIX

HEATEF= a.a  TO           7.a  V I.0       AMP     MAX

F OC uS I NG  .................

MECHANICAL CHARACTEFilsTICS

Sh         ~M9P-LSH 19
TNC   FEMALE

3,/4'      _+

PERIODIC     PERMANENT.     MAGNET

PMIP

[ELdi
1„+

I,,,'±,,2,±  L=
`^    LOWER    NOISE    FIGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING   THE    TUBE    FOR   NARROWBAND    OPERATloN.

LNT  /  HA  -54  /  AUGUST,     ]961



INITIAL CHARACTE:RISTICS

1

rl

n

HA - 60

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

PPM-F.OCUSE:D,   X-BAND   LOW-NOISE:   AMPLIFIER

ELECTRICAL CHARACTERISTICS
FFtE:QUENCY   RANGE        ..................................    `

SMALL-SIGNAL   GAIN      .    _    .    .    _

7.0     TO     11.0     KMC

.    .    .      25  DB      MIN

SATURATION    PO`WEFI    OUTPUT  .................................        10   DBM      MIN

NOISE   FIGUF`E'       .........................................      15   PB      MAX

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

OPERATING CHARACTERISTICS

E:LEMENT VOLTAGE a/OREGULATION CURFtENT
HELIX 1050          TO        1250     V a.5           M^      M.LX

COLLECTOR ' 300                     V I.5           MA      MAX

ANODE   I a         TO         t50    V 0. 01          MJI      MAX

ANODE   2 50         TO         250    V 0.0'         M^     MAX

ANODE:   3 150         TO         500     V 0. 0'         MA      MAX

I   .  . .        ` a        TO    -100    V 0.01          M^      MAX

CATHORE OV '.5          M^     MAX

H EA T E: F3 6.3V 1.5        AMP      MAX

FOCUSING   .................................       PEF3[ODIC     PEFtM^NENT     MAGNET

ME:CHANICAL CHARACTE:RISTICS

-,,.,.-,,-.                    `

4.5  LBS

'A    LOWER    NOISE    F.IGURE    CAN    BE  ACHIEVED    BV    OPTIMIZING    THE    TUBE:    FOR    NARROWBAND    OPERATION.

LNT  /  HA   -60  /   MARCH,1962



INITIAL   CHARACTE:RISTICS

a

Pi

a

HA -61

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

SOLE:NOID-F.OCUSED,    ME:DIUM-NOISE   7.0   TO   ]4.0   KMC   AMPLIF.IE:R

ELECTRICAL CHARACTEFtlsTICS
FREQUENCY   F{ANGE   ....................................      7.0      TO      14.0      KMC

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

SATUF{ATION   POWER    OUTPUT   .................................       0     DBM      MIN

NOISE   F.lGUF=E'  .........................................         15     DB      MAX

VSWR,    lNPuT  AND   OuTPUT     .................................        2:I.     3:I      MAX

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
Ii E L I X 1000        TO     1300     V a. 025       MA      MAX

COLLECTOR * 1000       TO      '500    V 2. 0           MA      MAX

ANODE:    I a       TO       IS0     V a.01           MA       MAX

ANODE:   2 a       TO       150     V 0.0.          MA      MAX

ANODE:   3 0       TO      500    v a. Ot          MA      MAX

ANntlF   4 0       TO      -SO    V 0. 01          MA      MAX

CATHODE: OV 2. 0            MA      MAX

H E:A T E F2 5.a   TO       7.5     V I.I        AMP      MAX

*COLLECTOF=     VOLTAGE     MUST    BE    ADJUSTABLE.

FOCUSING        ................................     SOLENOID,      MPE      TYPE      BS   -27C

MECHANICAL CHARACTERISTICS

=:=¥;i--=
M9P -LSH

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

END   CAP   F.INISH     .....................................      BIACK     ANODIZED

AUXILIARY   COOLING   RE:QUIRED  ............................      SOLENOID     BLO`^/ER

A    LOWER    NOISE    F.lGURE    CAN    BE   ACHIE:VED    BY    OPTIMIZING    TliE    TUBE:    FOR    N^RROWBAND    OPERATION.

LNT  /  HA   -61   /  SEPTEMBER,     1961



INITIAL   CHARACTERISTICS

®

A

HA - 62

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

SOLENOID -FOCUSED,    LOW-NOISE:   S -BAND   AMPLIF-IE:R

ELECTRICAL CHARACTERISTICS
F-FIE:QUE:NCY   RANGE:   ....................................

VSWR,    lNPuT   AND   OuTPuT     ....................................

OPEFtATING  CHAF2ACTERISTICS

2:I     MAX

ELEMENT VOLTAGE a/ORE:GULATION CURRENT

HEL'X 385       TO       500            V 0. 02          MA      MAX

COLLECTOR  2 38 5       TO       700            V 2.0            MA      MAX

ANODE    1 0       TO         75            V 0.01          MA       MAX

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

ANODE   3 0       TO       150            V 0.0,          MA      MAX

ANor)F'   4 0      TO    -75          V 0.01           MA       MAX

CATHC)DE: OV 2.a            MA      MAX

H EA T E: F3 5.0  TO            6.3       V 1.0        AMP     MAX

FOCUSING       .    .    .    .    .    ,    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .     SOLENOID,      MPE      TYPE      BS    -53C2-,3

MECHANICAL CHARACTERISTICS

TYPE   N,   MALE
M9P -LSH 19

I-I(,:,,_-L

I   A    LOWER    NOISE    FIGURE    CAN    BE    ACHIEVED    BY    OPTIMIZING    THE    TUBE    FOR    NARROWBAND    OPERATION.

2COLLECTOR    AND     SOLENOID    VOLTAGES     MUST     BE    ADJUSTABLE.

3   LIGHTWEIGliT,     LOW  -POWE:R     SOLE:NOID. LNT  /  11^   -62  /  SEPTEMBEF2.     1961



INITIAL CHARACTE:RISTICS

ill

a

EiiE]

HA  -  67

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

PPM-FOCUSED,   LOW  NOISE  IHF-BAND  AMPLIF.[EF2

ELECTRICAL CHARACTERISTICS
F.F3EQUENCY   F`ANGE     ................  ®  ..........................  I  ...... 0.5   TO   I.0       GC

25    DB    MIN

10    DBM     MIN

Noi9E  riouRE '      ......................................................        i4   DB  MAx
VSWR,   INPUT  AND  OUTPUT    .................................................

OPERATING CHARACTERISTICS

2s'   MAX

ELEMENT VOLTAGE a/OREGULATION CURRENT

HELIX
ZOO    TO    300    V 0.5       MA       MAX

COLLECTOR 250   TO   goo   V 4.5        MA       MA){

ANODE   I •50    TO    350    V 0.01      MA        MAX

ANODE   2 0    TO      SO    V 0.01      MA        MA,(

ANODE   3 0    TO      S0   V 0.0'      MA       MA,{

L...
-50   TO       0   V 0.01      MA        MA,C

-.®, OV 4.5       MA       MAX

HE^TEFt 5.a    TO    7.0    V 0.8   AMP        MAX

FOCUS I NG       ...........................................

MECHANICAL CHARACTERISTICS

PE:RIODIC   PE:F}MANENT   MAGNET

`^    LOWER    NOISE    FIGUFtE    CAN    BE   ^ClitEVED    I)Y    OPTIMIZING    THE    TUBE    POFi    N^FtF!OWB^ND    OPEFtATION.

LNT   /  IiA  -67  /  DE:CEMBE:R,   t962



INITIAL CHARACTERISTICS

il

1

vEi]

`ulocture
velopm.n,

HA  -  68

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

SOLE:NOIELFOCUSED,  LOW  NOISE   UHF-BAND   AMPL]F-IE:R

ELECTRICAL CHARACTERISTICS
FFtEQUENCY   RANGE     ..................................................

25    DB    M]N

0    DBM     MIN

HOI9E  FIGURE' .........................................................       6    DB   MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
HEL'X 75    TO    120          V 0.02     MA       MAX

COLLECTOR 300    TO   500         V 2.0       MA        MAX

ANODE   I 0    TO      30         V 0.01      MA        MAX

ANODE   2 0    TO      30         V 0.01      MA        MAX

^NOIJE   3 0    TO      30         V 0.01      MA        MAX

-`   .  .          . 0    TO      30         V 0.0'      MA       MAX

i-®,
OV 2.0       MA       MAX

HEATER 5.0    TO    7.5          V 1.0    AMP         IVIAX

MECHANICAL CHARACTE:RISTICS

TYPE   N,    MALE

SNIP9'L|
E-F`

RERE±

M9P-LSH

01

t<

\__i_

r`IET   wEiGHT   .  .  .  a  .......................................................          1   i¢    LBs

`^    LOWER    NOISE    FIGURE    CAN    BE   ACHIEVE:D    BY    OPTIMIZING    THE    TUBE    FOR    N^RROWB^ND   OPE:R^TloN.

LNT   /  HA   -68   /   DECEMBEFi.   ]962



TENTATIVE   CHARAcl-E:RISTICS

ve I op in € i i

nqlneerlnq

®

HA - 72

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

SOLE:NOID -F'OCUSED,    LOW -NOISE   UHF. -BAND   AMPLIF-IEF3

ELECTRICAL CHARACTE:RISTICS
FREQUENCY   RANGE:      ...................................       0.S     TO     I.a     l<MC

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

SATUF{ATION   POWER    OuTPUT .................................      a     DBM     MIN

NOISE  F.lGURE I

VSWR,   lNPuT  AND   Output   ....................................       2:I    MAX

OPERATING  CHARACTE:RISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X 70         TO            120      V a. 02         MA      MAX

C0LLECT0F` *  FIXED 2.0           MA      MAX

ANODE   I 0        TO            30      V a. 01         MA      MAX

ANODE   2 a        TO             sO      V 0.0,         M^     MAX

ANODE   3 a        TO            30      V a.0'         M^     MAX

iLNrit.i.   4 a         TO            sO      V a.01          MA      `M^X

CATl+OIJE OV 2. a           M^      MA,C

HEATER 5.0    I-a            7.5    V I.2      AMP     MAX
*  TIllg    TUBE    WILL OPERATE    WITH    ^N Y    FIXED    COLLECTOR

VOLT.AGE     IN     THE     RANGE     oF     27®     To     4oo     voL'rs.

FoCUSING ......................................    SOLENOIO,    820    GAuSS

MECHANICAL CHARACTERISTICS

TYPE   N,    MALE

SNIP

T9'L|==F\"
!iREE:

M9P-LSH

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

E:ND   CAP  F.[N[SH        ..........................................    CHF20ME

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

NET  WEIGliT    ............................................    I   IA     LB8

A    LOWER    NOISE    FIGURE:    CAN    BE:   ACHIEVED    BV    OPTIMIZING    T||E    TUBE    FOR   NARROWBAND   OPERATION.

LNT  /  li^  -72  /  NOVEMBER,   1960



TENTATIVE:   CHARACTERISTICS

a

EiE

a

iulacture
velopment

HA - 73

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

SOLE:NO]D -F.OCUSED,    LOW -NOISE:   L -BAND   AMPLIF.IEFt

ELECTF2ICAL CHARACTEFtlsTICS
F.RE:QUE:NCV   RANGE:      ...................................         I.a      TO     2.a      KMC

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

SATURATION   POWER    OUTPUT      ................................       a     PBM      MIN

NOISE   FIGUF`E:I     .........................................      8     DB      MAX

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

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a/OREGULATION CURRENT
H E: L I X 165        TO        ZOO             V a.01         M^      MAX

C0LLECT0Ft 165       TO       500           V 2. 0           M^     MAX

ANODE:   I 0       TO         ZO            V 0.a,         M^     MAX

ANC)DE:   2 0       TO        20           V a. a,         MJI      MAX

ANODE   3 0      TO       '50           V a. 01         M^      MAX

I     L    ,   .              I
-25      To       25         V a. a,          I\AJ\      MAX

CATHODE: OV Z, a          M^     MAX

HEATEF3 5.a  TO            7.5       V a.8       AMP     MAX

FOCUS ING  ..............,

ME:CHANICAL CHARACTE:RISTICS

TYPE    N,  MALE

SMIP- 6'L|I-" IunEE=D-
RIHH=

80LEHO]D.1000    G^uS§  *

M9P-LSH

(,`,,,,,,),:
\-_i

CAPSULE   F.lNISH       ....................................     BLACK     ^NODIZEO

END   cAp   F[r`ilsi+        ....................................      BL+CK     ^NC)I)lzED

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

NET   WE:IGIIT     .............................................         I.a      LB

I   A    LOWER    NOISE   FIGURE   CAN   BE:  ACHIEVED  BY  OPTIMIZING   THE   TUBE   FOR   NARROWB^ND  OPERAT.ON.
*SOLENO[D     VOLTAGE    Must   BE:   ^DJUST^BLE    OVEFt   A    MINIMUM    F3ANGE=    OF   90  -115   VOLTS.

LNT  /  H^  -73  /  JANu^RY.1961



!N]TIAL CHARACTER[STICS

e

a

1u`oclure

velopment

HATnoo

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

SoLENolprFoCUSE:D,  Low-NolsE: L-BAND AMPLIF.IE:R

ELECTRICAL CHARACTERISTICS
FREQUE:NCY   RANGE .......

SMALL-SIGNAL   G^LW.,    .`    ....

S^TUR^TION   POWER   OuTPuT  .    .

HOI9E  FIOuRE '    ........

VSWFt.   INPuT  AND   OUTPUT    .    .     .

OPERATING CHARACTERISTICS

I.a  TO  2.0  KMC

.          25   DB   MIN

.        5   DBM   MIN

.     .    7   DB     MA,C

.     .          2:,   MAX

ELEMENT VOLTAGE: a/OREGULATION CURRENT
li E L I X ie3   To    Zoo         v 0.01      MA     MA,C

ZCOLLECTOR 3S0     TO     500            V 2.0       MA     MAX

ANODE   I 0    TO    20             V a.01     MA     MAX

ANOIJE   2 0    TO    20             V a.01      MA     MAX

ANODE   3 0    TO    lso          V 0.01     MA     MAX

^Nnr)F'   A -25   TO   +2S        V a.01     MA     MAX

C^Tll013E OV 2.0       MA     MAX

I+EATER •.a    TO    7.a          V a.8  AMP      MA)<

FOCuSING  ...........................         SOLENOID,   MPE:   TYPE   BS-27C

MECHANICAL CHARACTERISTICS

M9P-LSH ((,,))i
BLACK  ANODIZED

BLACK   ANODIZE:D

SOLENOID   BLOWER

.....      I.0    LB

A  LOWE:R  NOISE   FIGURE  CAN   BE  ACHIEVE:D  By  oPT|M|Z|NG  T|iE:  TUBE  F.OF2  NARROWBAND  OPERATION.

COLLE:CTOR  VOLTAGE   Must  BE  ADJUSTABLE.
LNT/HA-80/APRIL,   1962



INITIAL  CHARACTERISTICS

r\

n

ft

|u(actu,e
velopment

HA-85

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

PPIVLF.OCUSED,  L-BAND  LOW-NOISE:  AMPLIF-IER

ELECTRICAL CHARACTERISTICS
FF3EQUENCY   FtANGE       ..........................

SMALL-SiGNAL   GAlr`i     .........................

SATURATION   POWER    OuTPuT      .....................

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

VSWR,    INPUT  AND   OuTPUT   .......................

OPERATING  CHARACTE:RISTICS

I.0   TO  2.0   KMC

.     .     25   DB   MIN

.          7   DE3M    MIN

.         ]4  DB   MAX

•     .         2:I     MAX

ELEMENT VOLTAGE a/ORE:GULATION CURRENT
HEL'X ]50  TO  250                 V 0.25     MA     MAX

C0LLECT0F=
v,i  +  4oo               V

3.0       MA     MAX

ANODE:   I 0  TO   100                 V 0.02      IVIA      MAX

ANODE   2 0  TO   loo                V 0.02     MA   MAX

ANODE   3 0  TO   ]50                 V 0.02     MA     MAX

AIV®TIF   4 -loo  TO  0                  V 0.02     MA     MAX

CATllC)DE OV 3.0       MA     MAX

HEATE:R 6.3V 1.0    AMP     MAX

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

MECHANICAL CHARACTERISTICS

A   LOWE:R   NOISE:   FIGURE   CAN   BE:   AclilE:VE:D   BY   OPTIMIZING   TliE   TUBE   F.OR   NARROWBAND   OPE:RATION.

LNT/HA-85/MAF3CH      1962



INITIAL CHAFtACTERISTICS

lulacture
velopment

a

HA-86

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

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

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE:       ...........................

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

SATUFiATION   POWER    OUTPUT        ......................

NOISE   FIGUF{E  '    .............................

VSWR,    INPUT  AND   OUTPUT   ........................

OPERATING CHARACTERISTICS

0.5   TO   I.0   KMC

.     .     25   DB   M[N

.         0   DBM   M]N

.    .      7  DB   MAX

.     .     .     2:I   MAX

ELEMENT VOLTAGE a/OREGULATION CURRENT
HELIX 75   TO   120                    V 0.02   MA  MAX

COLLECTOR 300  TO  430                   V 2.0     MA   MAX

ANODE:    I 0  To    sO                  V - 0.01   MA   MAX

ANODE   2 0  T0  30                   V 0.01    MA   MAX

ANODE   3 0  TO    30                  V 0.0'    MA   MAX

ANnr]F   4 0  TO     30                   V 0.01   MA   MAX

CATliODE: OV 2.0     MA   MAX

llEATER 5.0  TO  7.5                V 1.0  AMP   MAX

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

MECHANICAL  CHARACTERISTICS

E=\-9'|

SOLENOID,   MPE  TYPE:   BS-26C

M9P-LSH

.....    CHFtoME

.     .     a     .       CHROME

Sol.ENOID   BLOWE:Fi

•...     1-I,   LBS

A   LOWER   NOISE:   F.lGURE   CAN   BE:   ACHIEVI=D   BY   OPTIMIZING  `THE   TUBE:   F.OR   NAFiROWBAND   OPE:RATION.

LNT/HA-86/MARCH,1962



SUPPLEMENTARY   INITIAL CHARACTERISTICS

lu(acture

velopmen{

n q I r\ e e r I n q

a

HA - 89

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

SOLENOID -F-OCUSE:D,    LOW -NOISE:   S -BAND   AMPLIF-IER

ELF:CTRICAL   CHARACTE:RISTICS

FREQUENCY MAXIMUM MINIMUM MINIMUM MAXIMUM
RANGE NOISE SMALL  -SIGN^L SATURATION INPUT  AND   OUTPUT

F' I G U Fi E GAIN POWER    OUTPUT VSWR

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     3.1      KMC 5.5     DB 25DB 10MW 2:1

3.4     TO     3.6     K-MC 5.a     DB 25DB 10MW 2:I

OPE:RATING   CHARACTE:RISTICS

SAME    AS     SPECIFIED     FOR     STANDARD     HA  -89

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

ME:CHANICAL   CHARACTE:RISTICS

LNT  /  HA   -89   (SUPPLEMENT)   /   MARCI|     1962



INITIAL  CHARACTERISTICS

n

EiEI

n

nu(octuire

ve;opmer:

HA - 89

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

SOLE:NOID -F.OCUSED,    LOW -NOISE:   S -BAND   AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUE:NCY   RANGE       ........

SMALL-SIGNAL   GAIN     .......

SATURATION   POWE:R    OUTPUT      .    .

NOISE   F.lGURE  I      ..........

2.a    TO    4.a     KMC

.    .    .      25   DB     MIN

.    .       10   DBM      M[N

.   .   .       8   DB     MAX

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

OPERATING CHARACTERISTICS

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

COLLE:CTOF=   * VH      +        400       V Z.0            MA      MAX

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

ANODE   2 0       TO       loo       V 0. 0'         MA      MAX

ANODE   3 a       TO       150       V 0. 01          MA      MAX

i  L  . .       ` a      TO   -  75      V a-a,          M^      MAX

CATHC)DE OV 2. 0           M^      M^,C

HEATEFt 5.0  TO            6.5  V '.1        JIMP      MAX

FOC US I NG  ..............

MECHANICAL CHARACTE:RISTICS

-LSH 19

TYPE   N,  MALE

RIGID   COAX

aoLENoiE].    Bs  -67c*

SOLENOID     BLOWER

•...        2   I/2     LBS

`^    LOWER    NOISE:    FIGURE:    CAN    BE   ACHIEVED    BY    OPTIMIZING    TI+E    TUBE    FOR    NARROWBAND    OPE:RATION.

*COLLECTOR    ^NO    goLENOID    VOLTAGES     Must    BE    ADJUSTABLE.

LNT  /  liA   -89  /   MARCH.1962



development
enqineerinq
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n

PPM-FOCUSED  I-WATT,  LOW-NOISE  S-BAND  AMPLIFIER

PERFORMANCE  CHARACTERISTICS

F R E QU EN CY     ..............

MINIMUM   SMALL   -SIGNAL   GAIN         .......

MINIMUM  SATURATloN   POWER  OUTPUT          ....

MAXIMUM   NOISE   FIGURE*          .........

MINIMUM  COLD  ATTENUATloN   (INPUT  T0  OUTPUT)

MAXIMUMVSWR:     INPUT,OUTPUT(BEAMOFF)      .       .

POWER  SUPPLY   REQUIREMENTS

2.0  TO  4.0  GC

.       .       35DB

.           30   DBM

.       .15DB

.       .      70DB

.         .         2      :       1

ELEMENT
REQUIRED   RANGES

VOLTAGE                                          I                                        CURRENT

COLLECTOR  1 800      TO       1000            V 0      TO      25.0                 MA

HELIX 800      T0      1000            V 0      TO         3.0                  MA

ANODE 100      TO         500            V 0      TO         0.1                   MA

GRID2 -loo     TO             0          V I                                       o      To         o.2                 MA

CATHODEJ OV 0      TO      25.0                 MA

HEATER 7.0y 0      T0         1.2              AMP
tlnsulated.             2Canbeusedforgotin

g,   noise   figuiemQy   increase.       3Voltage   re(erence.

FOCUSING    ..............................     PERloDIC   PERMAN  ENT  MAGNET

MECHANICAL  CHARACTERISTICS

r-ill- riill,i`
I

AUXILIARY   COOLING   REQUIRED     ..,...........

MOUNTING   POSITION     ..................

EN VI RONM EN T    ....................

WE I GH T    .......................

*  A   lower  noise  figure   can  be  achieved   by.  optimizing   the  tube   for  narrowbQnd   operation.

........     5CFM:a.35"H20

.............    ANY

CAN   BE  MANUFACTURED  TO  MIL   SPECS

•.........         5-1,'4LBS



development

enqineerir`ci

a-BAND                            ]3  DB  NF

PPM-FOCUSED  I-WATT,  LOW-NOISE  S-BAND  AMPLIFIER

PERFORMANCE  CHARACTERISTICS

F R E QU EN CY     ..............

MINIMUM   SMALL   -SIGNAL   GAIN         .......

MINIMUM   SATURATION   POWER  OUTPUT         ....

MAXIMUM   NOISE   FIGURE*         .........

MINIMUM  COLD  ATTENUATION   (INPUT  T0  OUTPUT)

MAXIMUM   VSWR:     INPUT,OUTPUT(BEAMOFF)      .      .

POWER  SUPPLY   REQUIREMENTS

a

2.0  TO  4.0  GC

.      .      35DB

.          30   DBM

.       .13DB

.      .      70DB

.         .         2      :       1

ELEMENT
REQUIRED  RANGES

VOLTAGE CURRENT

COLLECTOR  1 800      TO       1100             V 0      TO      25.0                 MA

HELIX 800      T0       1100           V 0      TO         3.0                 MA

ANODE   12 0      TO         300           V 0     T0        0.2               MA

ANODE  2 200     TO        600           V 0      TO         0.I                  MA

ANODE   3 50     TO        400           V 0      TO         0.1                  MA

ANODE   4 _600     TO    -200         V I                                      0      TO         0.2                 MA

CATHODEJ OV 0      TO      25.0                 MA

HEATER 7.0V 0      TO          1.2              AMP

I      Llnsulated.             2Can   beusedforgoting,noisefiguremay   increase.       3VoltQgereference.

FOCUSING   ..............................     PERIODIC   PERMAN ENT  MAGNET

MECHANICAL  CHARACTERISTICS

AUXILIARY   COOLINC   REQUIRED    .......

MOUNTING   POSITloN     ...........

EN VI RONM EN T    .............

W E I GH T    ................

*  A   lower  noise   figure   can  be  achieved   by   optimizing  the  tube   tor

........    5CFM@    35"H20

.............    ANY

CAN   BE  MANUFACTURED  TO  MIL   SPECS

•.........        5-1/4LBS



TYPE

HA -looB
LNT

S-BAND                             13  DB  NF

HU®®INS   LABORATORIES,  INC.
990  East  Arques  Avenue                 Sunnyvale,  California
Tol.pllon®:    408-736-.330                                                                      TWX:   40®-737-.q.2

®

TYPICAL  OPERATING  CHARACTERISTICS

Vc        =    840v
VH        I    840v

%:2.:i;i;
VAN'   --360   v

K     .     =    ,9.0    rna

2.0                                                                       3.0

FREQUENCY,  Cc

SMALL.SIGNAL  CAIN

LNTmA_iooB/FEBRUARy,  1964

Vc       -     840   v
VH        -      840   v
VAN,   -       140    v

VAN      3      225    V

VAN:   I      395   v`

VAN.   I  -360   V

'K            -19.Oma

2.0                                                                   3.0

FREQUENCY,  Cc

POWER  OUTPUT

V:         =     840v
VH         -840v

VAN,    -      140    v

VAN      ±     225   v

WN2.  .   y9S  V
VAN'   --360   v

K    .   -,9.o   .a

2.0                                                                       3.0                                                                       4.0

FREQUENCY,  Cc

NOISE  FICuRE



development

enqir`eerir`q

PPM-FOCUSED  2-WATT,  LOW-NOISE  L-BAND  AMPLIFIER

PERFORMANCE  CHARACTERISTICS

F R E QU EN CY     ..............

MINIMUM   SMALL   -SIGNAL   GAIN         .......

MINIMUM   SATURATION   POWER  OUTPUT         ....

MAXIMUM  NOISE   FIGURE*         .........

MINIMUM  COLD  ATTENUATION   (INPUT  T0  OUTPUT)

MAXIMUMVSWR:     INPUT,   OUTPUT(BEAMOFF)      .      .

POWER  SUPPLY  REQUIREMENTS

ft

I.0  TO  2.0  GC

.      .      30DB

.          33  DBM

.       .15DB

.      .     70DB

.        .        2      :      I

ELEMENT
REQUIRED   RANGES

VOLTAGE CURRENT

COLLECTOR  1 VH        +          200           V 0      TO      60-0                MA

HELIX 800      T0       1100           V 0      TO       10.0                 MA

ANODE   12 0      TO         300           V 0     T0        0.2               MA

ANODE  2 0      TO        400           V 0     T0        0.2               MA

ANODE  3 200      TO        800           V 0     T0        0.2               MA

ANODE   4 -500     TO            0         V I                                      0      TO         0.2                 MA

CATHODES OV 0      TO     60.0                MA

HEATER 7.0V 0      TO         I.7             AMP
I  Insulated.             2Can   be  used   for  gating,   noise  figuremQy   incleose.       3Voltage   reference.

FOCUSING   ..............................     PERIODIC   PERMANENT  MAGNET

MECHANICAL  CHARACTERISTICS

I

r-i,i- llilL,:`
AUXILIARY   COOLING  REQUIRED

MOUNTING   POSITION     ....

EN VI RONM EN T    ......

WEIGHT.........

*  A  lower  noise  figure ccln  be  achieved  by  optimizing  the  tube  (or  narrowbond  operation

........     5CFM@l/2"H20

.............    ANY

CAN   BE  MANUFACTURED  TO  MIL   SPECS

•.........        5-1;`4LBS



.                `         .      .-,,i--,:-``,::i,.-`.';?;; +'- -=- .```` ~t .i.*:aleri+x33iiF±..;;:i.`. ..  .

\rfemor`u1ac1ure•developrnent=el:;:;::e:;;n:a-:"-

=LiHdFrmHEED.i.I.REiI.11[#ril : .I:ylt I.I :I i •c-al

#:a;c:3.;¢~jK¥      ,     ,<;x   `^§±JSsjtic3*:i;r\;{t'sA%#&ngeegz6\a?S!ife^%Sse

=\'J9ll,[=_ I,I,]|L' ' , - I,I , I r.
fE  .  .    . ,  -        '  .I:    4![.I.J!Z1'                                                                                                                  ATIY,X:    408 737 'L'L',

PPM-FOCUSED  1-WATT,  LOW-NOISE  C-BAND  AFORMANCECHARACTERISTICS LIFIER...      .      .       .      .        4.OTO8.OGC

F R E QU E N CY     .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .

MINIMUM   SMALL   -SIGNAL   CAIN         .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .      30   DB

MINIMUM   SATURATloN   POWER   OUTPUT          .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .          30   DBM

MAXIMUM   N0lsE   FIGURE*          .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .        .       .       .       .       .       .       .       .       .       .       .      20   DB

MIN"UM  COLD  ATTENUATloN   (INPUT  T0  OUTPUT)       .       .       .       .       .       .       .      .      .       .       .      .       .       .       .       .       .       .       .       .      .       .       .       .      70  DB

MAXIMUM  VSWR:    lNPUT,  OUTPUT  (BEAM  OFF)     .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      2    :     I'ERSUPPLYREQUIREMENTS

ELEMENT
REQUIRED   RANGES

VOLTAGE CuRRENT

COLLECTOR  1 1600      TO      2100            V 0      TO      30.0                 MA

HEHX 1600      TO      2100            V 0      TO         3.0                 MA

ANODE   12 0      TO         300           V 0      TO         0.2                 MA

ANODE  2 0      TO         400           V 0      TO         0.I                  MA

ANODE   3 0      TO         600           V 0      TO          0.1                   MA

ANODE   4 -500     TO            0          V 0      TO        0.2                MA

CATHODEJ OV 0      TO      30.0                MA

HEATER 7.0V 0       TO          1.2'             AMP

I       }lnsulated.              2CQn   beused   forgating,   noisefiguremQy   incleQse.        3Volta.gereference.

:HWe

FOCUSING   .      .       .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .     PERIODIC   PERMAN ENT  MAGNETANICALCHARACTERISTICS

f2?.L= :::0 a  ( PM I S)                                                                                                                                                                                                                                                                                                                  (,;.'.2:E-AM: 2H)"'|D\A,,I,8o,A,,,HiolA

LOL,_RE,                :                         tFT®
AUXILIARY   COOLING   REQUIRED     .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .     5  CFM  @   .35"   H20

MOUNTING   POSITION     .       .       .        .       .       .       .       .        .       .       .       .       .       .       .        .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .    ANY

ENVIRONMENT    .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .       .        CAN   BE  MANUFACTURED   TO  MIL   SPECS

WEIGHT    .       .       .        .       .        .       .       .       .       .       .       .       .       .        .       .       .       .       .       .       .        .       .       .       .        .       .       .       .       .       .       .       .       .       .       .       .       .         5-I/4   LBS

r  noise   figure   con  be   achieved   by   optimizing   the  tube   tor  ncirrowbQnd   operation.
'±S;/;;grENo§S:#%ENRE%§REffls£ rm
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PPM-FOCUSED  1-WATT,  LOW-NOISE  UHF-BAND  AMPLIFIER

PERFORMANCE  CHARACTERISTICS

F R E QU E N CY     ........

MINIMUMSMALL   -SIGNALGAIN        .
0.5  TO  1.0  GC

.      .      30DB
MINIMUM   SATURATION   POWER   OUTPUT          ...........................           30   DBM

MAXIMUM  N0lsE   FIGURE*         .................................       15   DB

MINIMUM  COLD  ATTENUATION   (INPUT  TO  OUTPUT)       ........................      70  DB

MAXIMUM   VSWR:     INPUT,   OUTPUT  (BEAM   OFF)      ..........................       2     :     1

POWER  SUPPLY  REQUIREMENTS

ELEMENT
REQUIRED   RANGES

VOLTAGE CURRENT

COLLECTOR' VH        +         200           V 0      TO      60.0                 MA

HELIX 400     TO        600           V 0      TO      30.0                MA

ANODE   i  2 0      TO         300           V 0      TO        0.2                MA
ANODE  2 0     TO        400           V 0      TO         0.2                MA
ANODE   3 0     TO        600           V 0      TO         0.2                 MA
ANODE   4 -            -500     TO            0          V 0      TO        0.2                MA
CATHODEJ OV 0      TO      60.0                MA
HEATER 7.0V o      TO        2.2             AMP

I  Insulated.             2Can   beused  for  goting,  noise  figuremoy   increase.       3Voltage  reference.

FOCUSING   ..............................     PERloDIC   PERMANENT  MAGNET

MECHANICAL  CHARACTERISTICS

IE!iilliilllllIN
AUXILIARY   COOLING   REQUIRED     ..............

MOUNTING   POSITloN     ..................

EN VI RONM EN T    ....................

W E I GHT    .......................

*  A  lower  noise  figure   can  be  ochieved\ by   optimizing  the  tube  for  narrowbond  operation.

........     5CFM@1/2"H20

.............    ANY

CAN   BE  MANUFACTURED   TO  MIL   SPECS

I.........        5-1/4LBS



PPM-FOCUSED  5-WATT,  LOW-NOISE  L-BAND  AMPLIFIER

PERFORMANCE  CHARACTERISTICS

F R E QU E N CY     ..............

MINIMUM  SMALL   -SIGNAL  GAIN         .......

MINIMUM   SATURATION   POWER  OUTPUT         ....

MAXIMUM  N0lsE   FIGURE*         .........

MINIMUM  COLD  ATTENUATloN  (INPUT  TO  OUTPUT)

MAXIMUM   VSWR:     INPUT,OUTPUT(BEAMOFF)      .      .

POWER  SUPPLY  REQUIREMENTS

A

iii

1.0  TO  2.0  GC

.      .      30DB

.          37  DBM

.      .      20DB

I      .      70DB

•        .      2      :      I

ELEMENT
REQUIRED  RANGES

VOLTAGE CURRENT

COLLECTOR 1 VH       +         200          V 0      TO      70.0                MA

HELIX 800      T0      1100           V 0      TO      15.0                 MA

ANODE   1 2 0      TO        300           V 0      TO        0.2                MA
ANODE  2 0     TO        400           V 0      TO        0.2                MA
ANODE  3 200     TO        800          V 0      TO        0.2                MA
ANODE   4 -500     TO            a         V 0      TO        0.2                MA

CATHODEJ OV 0      TO      70.0               MA
HEATER 7.0V 0     TO      J.7           AMP

-Insulated.             2Con   beused  forgating,  noise  figuremoy   increase.       3Voltoge  reference.

FOCUSING   ..............................     PERIODIC   PERMANENT  MAGNET

MECHANICAL  CHARACTERISTICS

I-millillll
AUXILIARY   COOLING  REQUIRED    ..............

MOUNTING   POSITION     ..................

EN VI RONM EN T    ....................

WE I GHT    .......................

*  A   lower  noise  figure   ccln\be   achieved   by   optimizing  the  tube   (or  nQrrowbond  operation.

........    5CFM@l/2"H20

.............    ANY

CAN  BE  MANUFACTURED  TO  MIL  SPECS

•.........       5-1/4LBS





TE:NTATIVE   CHARACTE:RISTICS

u(acture

elc,pmel,

q'r`eer'nq

fi

a

PA-I

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

SOLENOID-FOCUSE:D,    I  -WATT    X-BAND   PULSE   AMPLIF-IER

ELECTRICAL  CHAF2ACTERISTICS
FREQUENCY    RANGE:  .................    a    .................      8.a     TO      11.0     KMC

MAXIMUM   DUTy   CycLE   .........................................        0.03

VSWR,    INPUT   AND   OUTPUT   ...................................          2.5:I      MAX

CHARACTE:RISTIC PULSE:D  OPERATION CW OPERATION
SMALL  SIGN^L  G^lN 30     DB        MIN NOT    APPLICABLE

S^TUR^TION  GAIN 27     DB        MIN NOT    APPLICABLE:

POWER  OuTPuT 30     DBM   MIN NOT    APPLICABLE:

OPERATING  CHARACTERISTICS

CHARACTE:RISTIC PULSE:D  OPE:RATION * CW OPE:RATION
HELIX  AND  COLLECTOR  VOLTAGE 2000     TO       2600          V NOT    APPLICABLE

ANODE:   VOLTAGE 1900     TO       2600          V NOT    APPLICABLE

GRID  VOLTAGE 0     TO          loo         V NOT    APPLICABLE

HEATER   VOLTAGE 7.0V NOT    APPLICABLE
HELIX  CuRRENT 15.0          MA       MAX NOT    APPLICABLE
COLLECTOR  CuRRE:NT 35.0          MA      MAX NOT    APPLICABLE:
ANODE   CuRF3ENT 3. 0         MA      MAX NOT    APPLICABLE
GRID    CuRRE:NT 5.0          MA      MAX NOT    APPLICABLE
CATHODE   CuRRENT 50.0          MA      MAX NOT    APPLICABLE
HEATER   CURRE:NT I.4      AMP      MAX NOT    APPLICABLE

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

MECHANICAL  CHARACTERISTICS

TYPE   N,   MALE

VI

iNi!RE-I 12"

NE:T   WEIGHT   .............................................          I.0      L.B

*  PEAK     VALUE:S
PA  /   PA   -I   /  DE:CEMBE:Fi.1960



TENTATIVE:   CHARACTERISTICS

a

Zil

a

PA-3

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

SOLE:NOID -F.OCUSE:D,    IO-WATT   S -BAND   PULSE:   AMPLIFIE:R

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

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

VSWR,    INPUT   ANIJ   ouTPuT   ....................................         2:I       MAX

CHARACTE:RISTIC pursE:D OpERATION CW OPE:RATION
SMALL  SIGNAL  GAIN 30               DB             MIN 30                DB                   MIN

S^TUR^TION  GAIN 27                DB             MIN 27               DB                  MIN

POWER  Output 40               J]BM       M |N 30               DBM             MIN

OPERATING  CHARACTERISTICS

CHARACTE:RISTIC PULSE:D  OPE:RATION * CW OPE:RATION
HELIX  AND  COLLE:CTOFi   VOLTAGE 900             TO             1'00               V 850            TO            900       V

ANODE:   VOLTAGE 0            TO              600              V 0            TO            300       V

GRID  VOLTAGE: NOT         APPLICABLE: NOT      APPLICABLE

HEATER  VOLTAGE 7.0V 7.0V

HE:LIX   CuRF3ENT 1.0             MA                 MAX 0.I              MA                 MAX

COLLECTOR  CuRRENT 60.0            MA                MAX 25.0            MA                MAX

ANODE   CuRF}ENT 0.I             MA                MAX 0.1             MA                 MAX

GRID   CuRRENT NOT      APPLICABLE NOT      APPLICABLE

CATHODE:    CuFIRE:NT 60.0            MA                MAX 25.0            MA                MAX

HEATEF3   CUF3RENT I.2            AM p            rviAx I.2           AMP            MAX

FOCUSING     ....................................        SOLENOID.      1000     GAuSS

MECHANICAL CHARACTERISTICS

TYPE   N,   MALE

SNIP
-11"F-":::-=

:_i
SNIP

AUXILIARY   COOLING   RE:OU|RED      ...........................      SOLE:NC)ID      BLOWEf3

NE:T   WE:lGHT    .............................................          I.0      LB

*  PEAK    VALUES
P^  /  PA   -3  /  DECEMBEF3,1960



CHARACTERISTICS

a

A

a

monu(acture

development
enqir\eerinq

research

PA-4

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

SOLE:NOID-F-OCUSE:D,    I -WATT   S-BAND     PULSE   AMPLIF-lER

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

MAXIMUM   DUTY   CYCLE     .........................................         0.'°

VSWR,    lNPuT   AND   oUTPuT     ....................................         2:I       MAX

CHARACTE:RISTIC PULSE:D OPERATION CW OPERATION
gMALL  SIGN^L  GAIN 33                   DB                  M]N 25                   PB                 MIN

S^TUR^TION  GAIN 30                    DB                  M[N 20                    DB                  MIN

POWER  OuTPUT 30                    DBM             MIN 20                    DBM             M]N

OPERATING  CHARACTERISTICS

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

ANODE  VOLTAGE ZOO                   TO                   700                  V 200                 TO                 700                 V

GRID  VOLTAGE 0                 TO                 150                 V 0                 TO                loo                V

HEATER   VOLTAGE: 7.0V 7.0V

HE:LIX   CuRRE:NT 5.0            MA                MAX 0.3            MA                MAX

COLLECTOR  CuF`F=ENT 50.0            M^               MAX 20.0            MA                MAX

ANODE:   CuF3F3E:NT 0.10         M^               MAX 0.10          MA                MAX

GRID    CURRENT 15.0            MA                MAX 5.0            MA               MAX

CATHODE:    CURRE:NT 50.0            MA               MAX 20.0            MA               MAX

HE:ATEF3   CuF3RENT I.2           AMP            MAX 1.2           AMP            MAX

FOCuSING ......................................      SOLENOID.      600      GAuSS

MECHANICAL  CHARACTERISTICS

TYPE    N,   MALE sMIP\6P=7

COOLING      SLOTS

AuXILIARY   COOLING   REQUIRE:D

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

*  pEArc    vALUE9

•.....     SOLENOID     BLOWER

.............          I.0      LB

P^  /   PA   -4  /  DE:CEMBE:R,     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. 410v890v0kmc

00

80
60 0

'

Vg=2

PULS EDI OPERAT'ON

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

TRANSFER    CHARACTERISTICS

PA /  PA -4 / DECE:MBE.R,   1960

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

2.0                                          3.0                                           4.0

FF}EQUENCY    ,       kmc

SATURATION        GAIN

P•--. ULSEDT``. OPE RATlo N VAN=VH=8PIN=4lov90vSAT

\ \`\.
.2.0\\.\ kmc

\\\ \ \
\ \

4.0 kmc
\\3.0\\\ kmc  `.

\.\

I

\

\\

\ \ \

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

GRID    CONTROL



CHARACTERISTICS

luloc(ure
velopment

A

Eiil

PA-5

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

SOLE:N0lD -F-OCUSE:D,    300 -MW   X -BAND   PULSE:   AMPLIF-IER

E:LECTRICAL CHARACTERISTICS
FREQUENCY    RANGE:  .....................................    8.OTO   12.4      KMC

MAXIMUM   DUTY   CYCLE   ..........................................         a.I

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

CHARACTE:RISTIC PULSED OPERATION CW OPERATION
8M^LL  SIGN^L  GAIN 30          DB                  MIN 23         B8                 MIN

9^TUF1^TION  GAIN 23          DB                  MIN '5          DB                 M'N

POWER  Output 25          DBM             MIN 17          DBM              M]N

OPERATING CHARACTERISTICS

CHARACTERISTIC PULSED OPERATION  * CW OPE:RATION
llELIX  AND  COLLECTOR  VOLTAGE 1800              TO                2300              V 1800               TO                 2sOO               V

ANODE  VOLTAGE a             TO                  750             V a              TO                   7SO              V

GRID  VOLTAGE 0             TO                 250             V a             TO                   50             V

HEATER  VOLTAGE 7.0V 7.0V

HELIX  CuRFtENT to.a         MA               MAX a.5         MA              MAX

COLLECTOR  CuRRE:NT 50. a         MA               MAX 10.a          MA                MAX

ANODE   CuF3F3ENT 0.10       MA                MAX a. '0       JU'^              MAX

GRID  CuRRE:NT 15.0          MA                MAX 3.a        M^              MAX

CATHODE  CuRRENT 50. a         M^              MAX •0.a         MA               MAX

HEATER   CURRENT I.2        AMP           M^X I.2        AMP           MAX

FOCUSING    ......................................      SOLENOID.1000   GAuSS

MECHANICAL CHARACTERISTICS

E= 12''

PM6P-LSH

@__I_

*     PEAK  VALUE PA  /  PA  -5  /  NOVE:MBE:R.     1960



PA-5 HUGGINS    LABORATORIES,    IN(.

TYPICAL      OPERATING      CHARACTERISTICS

VAN=550vVH:2090vVg=70v PuLSED OPEf`ATION

IL

8.0                                                   10.0                                              12.0

FREQUENCY    ,       kmc

POWER    OUTPUT

YAN=VH=f=lo 550v209.0kmc PULS ED0 PERAT loN

+50

+30

+10

I

vg=-'IOv

-50   -40   -50   -20    -10       0      +10     +20

PIN      (dbm)

TRANSFEF3    CHARACTERISTICS

PA  /  PA   -5  /  NOVEMBER.     1960

PULSED QPEF}ATION VAN=550vVH=2090vVg=70v

8.0                                                 10,0                                               12.0

FREQUENCY    ,       kmc

SATURATl oN        GAIN

PULS'\
I ED0I PERATI loN

VAN=VH=2PIN=550v090vSAT. I

\`\.
`\`

\

8.2km10.012.4

\\\.\.\

\

\
\.,,`.\.I,,

IIIII

\\1

+80            +40               0              -40             -80
GRID-CATHODE  VOLTAGE   (volts}

GRID   CONTROL



CHARACTERISTICS

tulactu,a
velopment

A

lil

PArno

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

PPM-FOCUSED,I  -WATT   S-BAND   PULSE   AMPLIF-lE:R

ELECTF3lcAL CHARACTERISTICS
FREQUENCY   F}ANGE:   .....................................         2.0   TO   4.0      l<IVIC

MAXIMUM   DUTY   CYCLE  ...........................................   0.'°

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

CHARACTE:RISTIC PULSED OPERATION CW OPERATION
SMALL  SIGN^L  GAIN 30          DB             MIN 25          DB             MIN

s^TUR^TION  eAIN 30          DB              MIN 20          DB             MIN
POWER  OuTPuT 30          DBM        MIN 20          DBM        MIN

OPERATING CHARACTERISTICS

CHARACTERISTIC PuLSED OPE:FtAT]ON  * CW OPERATION
HELIX  AND  COLLECTOR   VOLTAGE 800     TO     '000                            V 800     TO     ,000                        V
ANODE  VOLTAGE 0    TO       600                           v 0     TO       600                        V
GRID  VOLTAGE 0     TO       150                              v 0     TO       loo                       V
IIEATER  VOLTAGE: 7.0v 7.0V

HELIX  CuRRENT 10.0               MA                MAX 2.0              MA               MAX
COLLFCTOF3  CuFtRENT 50.0              MA                MAX 20  0             M^              MAX
ANODE   CuF3FZENT 0.15             MA                MAX 0,15             MA                MAX
GRID  CuRRENT 15.0               MA                MAX 6. o               MA                rvfAx
CATlioDE  CUF3FiENT 50,0               MA                MAX 20.0              MA               MAX
HE:ATER  CuRRENT 1.2             AMP                MAX 1.2           AMP                MAX

F.OCUSING    ...........    a    .    .

MECHANICAL CHARACTERISTICS

COOLING
li0LE3 N,   FEMALE

.  PERIODIC   PE:RMANE:NT   MAGNET

AuXILIARY   COOLING   REQUIRE:D   ..........................  AIR:      5   CF.M   @  lw   WATER

NET   WEIGHT    ..............................................     6.0   LBS

*     PEAK  VALUES P^  /  P^  -6  /  NOVEMBE:R,     1960



PA-6 HU66INS    LABORATORIES,    lN(.

TYPICAL      OPERATING      CHARACTERISTICS

VAN=loovVH=940vVga9Iv PULSED    IOPEf]ATION

2-0                                          3.0
FREQUENCY    ,       kmc

POWER    OUTPUT

PULSED OPERAT'ON
I

I

VANS IVH=f.3. OOv940v0kmc

80

-60
-40

-20

V]- •

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

TRANSFER    CHARACTERISTICS

PA  /  P^  -6  /  NOVEMBER.     1960

PULSED OPERATION VAN=100vVH=940vVg=9'v

2.0                                        3.0                                         4.0
FREQUENCY     ,      kmc

SATURATION        GAIN

+-

VAN=I00vVH=940vPIN=SAT.

++ `+i

\\.\ \. 2.0 who

\ \ \\
`,

4.0 kmc

\\

3.0\\\ kmc

FU LSEDI OPERI ATION11

\\\I,

K)0                75                  50                   25                   0
6RID  -   CATHODE   VOLTAGE    (volts)

GRID    CONTROL



TE:NTATIVE   CHARACTE:RISTICS

u(octure

elopmen,

q'r`eer'nq

PA-7

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

SOLE:NOID -FOCUSE:D,    I  -WATT   C-BAND   PULSE:    AMPLIF-IER

ELECTRICAL CHARACTERISTICS
FREC}uENCY    RANGE     ....................................        4.0     TO     8.0     KMC

MAXIMUM   DUTY   CycLE    ...........................................      0.I

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

CHARACTE:RISTIC PULSED OPEFtAT[ON CW OPERATION
SMALL  SIGNAL  GAIN 30                    DB                  M]N 25                     DB                   MIN

S^TUF±ATION  GAIN sO                     DB                   MIN 20                     DB                   MIN

POWER  Output 30                    DBM             MIN 20                    DBM              M[N

OPERATING  CHARACTE:RISTICS

CHARACTE:RISTIC PULSE:D  OPE:RATION * CW OPE:RATION
HELIX  AND  COLLECTOR  VOLTAGE '200              TO                 1600              V 1200               TO                  1600               V

ANODE  VOLTAGE 0              TO                  600              V a                TO                     GOO                V

GRID  VOLTAGE 0             TO                 '50             V 0              TO                   loo              V

HEATER  VOLTAGE 7.0V 7.0V

HE:LIX  CuRRENT 10.0          MA                MAX 0.5          MA               MAX
COLLECTOR  CURRENT 60.0         MA               MAX 20.a         MA               MAX
ANODE   CuFiF=ENT 0.I          MA                MAX 0.I          MA                MAX
GF=[D    CuF3F2ENT 15.0          MA                MAX 6.a         MA               MAX

CATHODE:   CuRFtENT 60.0         M^               MAX 20.0         MA                MAX

HEATEF3   CuF]F`ENT I.2         AMP            MAX I.2        AMP           MAX

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

MECHANICAL CHARACTERISTICS

TYPE    N,  MALE

"
ifiliRE-L 12I`

uC  -88C/U

SOLENOID,     1000    GAuSS

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

END   CAP   F.INISH       ..........................................         CHROME

AUXILIARY   COOLING   REQUIRED     ............................     SOLE:NOID     BLOWER

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

*  PEAK    VALUE:a
PA  /  PA  -7  /  DECEMBER,1960



TE:NTATIVE:   CHARACTE:RISTICS

A

a

a

nu(acture
'velopment

PA-8

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

PPM-F.OCUSED,    I  -WATT   C-BAND   PULSE   AMPLIF.IER

ELECTRICAL CHARACTERISTICS
FREQUENCY    RANGE   ...................................        4.a     TO     8.0     KMC

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

VSWF3,    INPUT   AND   OuTpuT   ....................................         2:I      MAX

CHARACTERISTIC PULSED OPE:RATION CW OPERATION
SMALL  SIGNAL  G^lN 30                    DB                  MIN 25                    DB                  MIN

9^TURATION  GAIN 30                    DB                  MIN 20                    DB                  M]N

POWER  Output 30                   DBM             M[N 20                    I)BM             M [N

OPERATING CHARACTERISTICS

CHARACTERISTIC PULSE:D OPERATION  * CW OPERATION
HELIX  AND  COLLECTOR  VOLTAGE: 1200               TO                 1600               V '200              TO                '600              V

ANODE:   VOLTAGE a              TO                  600              V 0                TO                     GOO                V

GRID  VOLTAGE a             TO                  '50             V 0              TO                   IS0              V

HEATER  VOLTAGE 7.0V 7.0V

HELIX  CuRRENT a.0         MA               MA,( 2.0         MA               MAX

COLLFCTOF`  CuF2FtENT 60.0         MA               MAX 20.0         MA               MAX

ANODE   CUFtF`ENT a.1          MA               MAX a.I          MA               MAX
GRID  CuRRENT 15.0          MA                MAX 6.0          MA               MAX

CATlioDE  CURRENT 60. 0         M^              MAX 20. 0         MA               MAX

llEATE:Fi   CuFtF3E:NT I.2         AMP            MAX 1.2         AMP            MAX

F. OC uS I NG     ..............

MECHANICAL CHARACTERISTICS

COOLING
HOLES TYPE   N,   FEMALE

.  PE:RIODIC     PERMANENT     MAGNE:T

CAPSULE   FIN|Sl+ ..........................................           CHROME

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

AUXILIARY   COOLING   REQUIRED     .......................   AIR:      5    CFM     @      111     WATER

NET   WEIGHT    ...........................................         5     I/2      LBS

*  PEA,K    VALUES PA  /  PA  -8  /  DECEMBER,1960



TE:NTATIVE: CHARACTERISTICS

1u(acture

velopme.,

PA-9

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

PPM-FOCUSE:D,I  -WATT   8.0   TO   11.0   KMC   PULSE:D   AMPLIF-IE:R

ELECTRICAL  CHARACTERISTICS
FF2E:QUE:Ncy   RANGE      ....

CHARACTERISTIC PULSED OPERATION CW OPE:RATION
SMALL  SIGNAL  GAIN 30     DB        M'N NOT  APPLICABLE

SATURATION  GAIN 27     DB         MIN NOT  APPLICABLE:
POWER  Output 30     DBM   MIN NOT  APPLICABLE

OPERATING  CHARACTERISTICS

CHARACTE:RISTIC PULSED  OPE:RATION   * CW OPE:RATION
HELIX  AND  COLLECTOR   VOLTAGE 2000     TO     2600                      V NOT  APPLICABLE:

ANODE   VOLTAGE 1500     TO     3000                       V NOT  APPLICABLE

GRID  VOLTAGE 0     TO       ,00                     V NOT  APPLICABLE:

HEAT.ER   VOLTAGE: 7-0V NOT  APPLICABLE

HELIX  CuRRENT 15     MA                            MAX NOT  APPLICABLE
COLLECTOR  CuF`FiENT 35     MA                          MAX NOT  APPLICABLE:
ANODE   CuRFtENT 3     MA                          MAX NOT  APPLICABLE

CATHODE  CURRENT 50     MA                          MAX NOT  APPLICABLE

GRID  CuRRENT 5     MA                          MAX NOT  APPLICABLE

HE:ATEF3   CuRF`ENT I.4    AMP                       MAX NOT  APPLICABLE
F OC US I NG     ..............

MECHANICAL CHARACTE:RISTICS

TYPE    N,    FEMALE

PE:RIODIC   PERMANENT   MAGNET

PM6P-LR
PMIP   LB

AUXILIARY   COOLING   RE:QulRED    .....................................    NONE

NE:T   WEIGHT ..............................,............,.         51/4    LBS

*   PEAK     VALllES
PA  /  PA   -9  /  NOVEMBE:R.1960



TENl-ATIVE CHARACTE:RISTICS

a

fi

1ulc]cture

velopment

PA-10

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

PPM-F.OCUSED,10-WATT   S-BAND   PULSE   AMPLIF.IE:R

ELECTRICAL CHARACTERISTICS
F-REQUE:NCY   RANGE:    .....................................        2.0   TO   4.0      KMC

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

VSWR,    lNPUTAND   oUTpuT  .....................................       2:I      MAX

CHARACTE:RISTIC PULSE:D  OPEF3AT]ON CW OPE:RATION
SMALL  SIGNAL  GAIN 30  DB          MAX NOT  APPLICABLE
S^TUFL^TION  GAIN 27  DB          MAX NOT  APPLICABLE
POWER  OuTPUT 40  DBM     MAX NOT  APPLICABLE

OPERATING  CHARACTERISTICS

CHARACTERISTIC PULSE:D OPERATION  * CW OPERATION
HELIX  AND  COLLE:CTOR  VOLTAGE 900     TO     ''00              V NOT  APPLICABLE

ANODE  VOLTAGE 450     TO        700               V NOT  APPLICABLE

GF3ID   VOLTAGE NOT    i`PPLICABLE NOT  APPLICABLE

llE^TER  VOLTAGE 7.0V NOT  APPLICABLE

HELIX  CuRFiENT 1.0             MA              MAX NOT  APPLICABLE:

COLLFCTOF2  CuF3FtENT 60.0            MA             MAX NOT  APPLICABLE
ANODE   CUF3F=ENT 0.I             MA              MAX NOT  APPLICABLE
GRID  CuRRENT NOT    APPLICABLE NOT  APPLICABLE:

CATHODE  CuRRENT 60.0            MA              MAX NOT  APPLICABLE

HEATEF}   CuRRE:NT 1.2        AMP             MAX NOT  APPLICABLE:

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

MECHANICAL  CHARACTERISTICS

TYPE    N,    FEMALE

CAPSULE   FINIsll   ..........................................   CHROME

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

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

NE:T   WEIGHT ............................................      5   I/4   LBS

*     PE:AK   VALUE:S
PA  /  PA   -10  /  NOVEMBER,1960





TENTATIVE  CHARACTERISTICS DA-1

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

SOLENOID -F.OcusED,   § -BAND   VOLTAGE   TUNED   DI§PERSIVE   AMPLIF.IER

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

F.REOuEN SWEPT ANODE F.IXED  ANODE
gMALL-SIGNAL  G^lN            2  KMC 20  DB   MIN, '0   DB   MIN,

4KMC 28   DB   M]N. Z8   DB   MIN.

BANDWIDTll   (a  DB   DOWN)   ........................   15  TO  20%   OF  CENTE:R   FREQUENCY

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE C U F2 Ft I: N T

HELIX 1110     TO    2380             V a.ZO    M^     MAX.

COLLECTOR 1110     TO    2380            V I  .50   M^     MAX.

ANODE     (    F]XED    } a    TO       650           V .10    M^     MAX.

CATHODE OV 1.50   MA     MAX.

HEATER 6.3    0R       7.0           V 0.85   AMP   MAX.

FOCuSING  ........................................    SOLENOID.  250  G^u§§

MECHANICAL CHARACTERISTICS

C^P9ULE  FINISH      .....................................

END  C^P  FINISH   ......................................

(())=:

BLACK  ANODIZED

BLACK  ANOD[ZED

AuXILIARY  COOLING  REQUIRED .....................................

NET  \^/EICHT    ...............................................

NONE

.0   LB

SPT/D^-I  /FEBRUARY,1960



TENTATIVE   CHARACTE:RISTICS

A

n

`ulac{ure

velopment

DJtr2

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

SOLENOID -FOCUSED,   L-BAND   VOLTAGE   TUNED   DISPERSIVE  AMPLIFIE:R

ELECTRICAL CHARACTERISTICS
FREQUENCY  RANGE     .....................................        I.a  TO  2.0  l<MC

9M^LL-SIGNAL  GAIN

FREOuENC SWEPT  ANODE F.lxED  ANODE
IKMC '5  DB      MIN 3  DB      MIN

2KMC 33  DB       MIN 30  DB       M[N

BANDWIDTli     (5  DB   DOWN) ........................   15  TO  Z0%   OF  CENTER   F.FtEQUENCY

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE C U F2 Ft E N T
HELIX 330    TO     1020            V O.a       M^    MAX.

C 0 L L I: C T 0 Ft 330    TO     1020            V 0.75    MA     MAX.

ANODE     (    FIXED    ) 0    TO       330            V Ilo     M^     MAX.

CATHODE OV a.  75   MA     MAX.

11 E A T I Ft 6.3    0R        7.0            V I  .2      AMP  MAX

F.OCuS[NG  ........................................    SOLE:NO]D,  250  G^uSS

MECHANICAL CHARACTERISTICS

iI_i:E :||:i.iiii-  EH
CAPSULE  FINISH  ......................................      BLACK  ^NODIZED

END  CAPSULE  FINISH   ...................................      BLACK  ^NODIZED

AuXILIARY  COOLING  REQUIRE:D .....................................      NONE

NE:T  WEIGHT    ...............................................    I.0  LB

apt / DA-2 / FEBRUARY,1960



TENTATIVE  CHARACTERISTICS

r\

a

iu(acture
velopment

DA-3

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

sOLENoiD -F.OcusED.   unF--BAND  VOLTAGE  TUNED   DI§pERSIVE  AMPLIFIER

ELECTRICAL CHAFtACTERISTICS
FREQUENCY  RANGE     .....................................        a.5  TO   I.a   KMC

F[F2ECUENC SWEPT ANODE FIXED ANODE
SMALL-SIGNAL  GAIN a.5   KMC 15   DB   M]N. 2   DB   MIN.

I.0   KMC 30  DB   MIN. 30  DB   MIN.

BANDWIOTH   (5  DB   DOWN)   ........................   15  TO  20%   OF   CENTER   FREQUE:NCY

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE a U F3 Ft E N T
li  E: L  I X 4S0     TO     1065             V 0.3       MA     MAX.

C 0 L L E: C T 0 R 450     TO     1065             V I.5       MA     MAX  .

ANODE     (    FIXED    ) 0    TO       450            V 0``        MA     MAX.

CATHODE OV I.5       MA     MAX.

HEATER 6.3    0R        7.a            V I,,      AMP  MAX.

FOCUSING      ......................................        SOLEN0lD,  250  G^uSS

MECHANICAL CHARACTERISTICS

TYPE    N,     MALE

MIP

"`!i!REE==s
pM6pLSH7,©

cdi
]1=17,2"=,7"

C^PSuLE  FINISH  ......................................      BLACK  ANOIJIZED

END  CAP  FINISH   ......................................      B1^Cl<  ANODIZED

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

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

SPT / DA-3 / MARCH .1960



TENTATIVE  CHARACTERISTICS

ZiE]

ri

DA-4

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

SOLENOID -FOCU§ED.   C -BAND   VOI.TAGE   TUNED   DISPERSIVE  AMPLIF.lER

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

FREOuENC SWE:PT ANODE FIXED ANODE
SMALL-SIGNAL  GAIN 4.a  KMC 25  DB   MIN. 2S   DB   MIN.

'5  DB   MIN. a    DB   MIN.8.0   KMC

BANDWIDTH   (5  DB   DOWN)   .......................       15  TO  20%   OF  CENTE:R   FREQUENCY

OPERATING  CHARACTERISTICS

ELEMENT VOLTAGE C U Ft Ft I N T
HELIX 1250    To    2500            V a.2       MA     MAX  .

C 0 L L E C T 0 Ft 1Z50     TO    2500            V 1.o       MA     MAX.

ANODE     (     FIXED     ) a    TO       300            V 0.I        MA     MAX.

CATHODE OV I  .a       M^     MAX.

H  E A T E F` 6.3    0R        7.  0            V I.1      AMP   MAX.

POCuSING  ........................................    SOLENOID.  400  G^uSS

MECHANICAL CHARACTERISTICS

TYPE    N,    MALE

:=:=:i:
PM6P -LSH

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

E:ND  CAP  FINISH   ............................................   CHROME

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

NET  WEIGHT    ...............................................    2.o   LB

S PT / DA-4 / MARCH .   I 960



TENTATIVE     CllARACTERISTICS

a

A

manu(octure
development

enqineerinq

HA-16

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

SOLENOID  -F-OCUSED,    S  -BAND    TO   X  -BAND

F-REQUE:NCY    MULTIPLIER

ELECTRICAL CHARACTERISTICS
FREQUENCY   RANGE ....................   I.76  KMC   ±10   %   INPUT:   8.8  KMC   ±10   %   OuTPUT

CONVER§IONG^lN   .......................................- 10DB          MIN

S^TUR^TION   POWER  OuTpllT  ...................................  3  DBM     MIN

VSWFt.   INPUT  AND   OuTPuT   ....................................      2.5:I     MAX

OpERATine cHARACTERlsTlcs

ELEMENT VOLTAGE CURFtENT
HELIX 8SO     TO     1200                         V 0.3       MA           MAX

COLLECTOFt 8SO     TO     1200                         V 25.0       MA          MAX

ANODE 0    TO      550                      V a.10     MA            fvIAX

c^Tl+ODE OV 25. 0       MA          MAX

HEATEFt 7.0V I.2      AMP       MAX

FOCuSING  ........................................   SOLENOID,   GOO  GAu§S

MECHANICAL CHARACTERISTICS

M7P-LSH   19

C^P9uLE   FINIsl1  ............................................ CllROME

END  CAP  FINISH   ............................................ CHF!OME

AuXILl^RY  COOLING  REQUIRED .............................     SOLENOID  BLOWER

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

9PT/H^-16/FEBRUARY,1960



INITIAL CHARACTERISTICS

a

A

HA-34

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

SOLENOID  -FOCUSED    UHF  -BAND   TO   S  -BAND

F-RE:QUE:NCY   MULTIPLIER

ELECTRICAL CHARACTERISTICS
FREQUENCY  RANGE   .....................    400-loco      MC   INPUT..  2000-4000      MC   Output

CONVERSION   GAIN .........................................- 10  DB   MIN

S^TUR^TION   POWER   Output    ....................................  3  DBM    MIN

VBvl/R.   INPuT  AND   OuTPuT ......................................    2:I      MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE CURRENT
llELIX   I 170     TO     2S0                 V a.2           M^      MAX

HELIX  2 400     TO     550                 V a.2           MA      MAX
COLLECTOR 400     TO    S50                 V 6.a           MA      MAX

ANODE 0     TO     ZOO                  V . '0         MA      MAX
CATHODE OV 6. a            lu.A      MAX
HE^TEFt 6.3    0R     7.a                V I.0        AMP      MAX

FOCUSING    .......................................      SOLENOID.  S50  GAuSS

ME:CHANICAL CHARACTE:RISTICS

TYPE    N,    MALE

RIGID      COAX

M9P-LSH

(.,,`,,,i.

C^P§uLE   FINl9H    ...............................   a   ......    BLACK  ANODIZED

END  CAP  FINl8H    `   .....................................    BIACK  ANODIZEO

^uxiLi^Ry  cOOLiNG  REQUIRED   .....................................    NONE

NET  WEIGHT  ...................   ®   ...........................       €.a  LB

SPT  /  liA  -34  /  DECEMBER.   t962



CHARACTERISTICS

A

E=

HR-5973

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

Tolophono:   408-736-P330 T\^/X:   408-737-9?92

HICH  VACUUM  DloDE

THE   HR-5973MAY   BE   USED   IN   BOTH   DIODE.LIMITER   AND    RECTIFIER    SERVICE.       HIGH    AVERAGE    CURRENTS    CAN
RE   DELIVERED  WITH   A   RELATIVELY   LOW   VOLTAGE   DROP.

AS  A  DIODE.LIMITER   THE   HR-5973  WILL   PASS   UP    TO    20    AMPERES    AT    75    KV.      IN    RECTIFIER  SERVICE   THE    TUBE
OPERATES  AT   1.25  AMPERES  WITH   40   KV   APPLIED   AND   1   AMPERE   WITH   HIGHER   VOLTAGES   APPLIED.

ELECTRICAL  CHARACTERISTICS

FILAMENT   VOLTAGE,  VAC

FILAMENT   CURRENT   tu  E{   =   16V,   AMPS

FILAMENT   RESISTANCE   (COLD),  OHMS  ......................

TUBE   VOLTAGE   DROP   (18   =  5   AMPS   PK).  VOLTS  .............

OPERATING  CHARACTERISTICS  (MAXIMUM  RATINGS)

16.8  MAX,15.2   MIN

20.2  MAX,18.0  MIN

0.1   MAX

1050  MAX,  850  MIN

LIMITER   SERVICE

PEAK   INVERSE   VOLTAGE              (EB) 75KV

PEAK   PLATE   CURRENT                   (18) 20  AMPS

AVERAGE   PLATE   DISSIPATION 800  WATTS

RECTIFIER  SERVICE

PEAK   INVERSE   VOLTAGE              (EB) 75KV

PEAK   PLATE   CURRENT                   (18) 5   AMPS

AVERAGE   PLATE   CURRENT,   EB   i  40   KV i.25  AMPS

AVERAGE   PLATE   CURRENT,   EB   >  40   KV 1.00  AMPS

AVERAGE   PLATE   DISSIPATION.   EB  S40   KV 850  WATTS

AVERAGE   PLATE   DISSIPATION,  EB  >  40   KV 800  WATTS

PERFORMANCE  GUARANTEE  TESTS

PARAMETER TEST   1 TEST  2* TEST  3
FILAMENT   VOLTAGE.  VAC 16.0 16.0 16.0

PEAK   INVERSE   VOLTAGE,   KV 75 40

PEAK  ANODE   VOLTAGE,  VOLTS 850  TO   1050

PEAK   PLATE   CURRENT.  AMPS 5.0 3.16 3.94

AVERAGE   DC   PLATE   CURRENT.  AMPS 1.0 1.25

TEST   DURATION,  MINUTES 10 10

'A    10    MINUTE    AGING    PROCESS    PF!ECEDES    THIS   TEST.      NO    INTERNAL    ARCING    0Ccufis    DURING    TEST    2.

MECHANICAL  CHARACTERISTICS

MOUNTING................

COO L I N G    ...........................................................

VERTICAL,   BASE   DOWN

AIR

3LBS

SPT/HR-5973/APRIL,1963



HR15973

FILAMENT
CURRENT

(AMPS)

0               4                 8              '2              '6            20

FILAMENT  VOLTAGE,  VAC

FILAMENT  CHARACTERISTIC

SPT/HR-5973/APRIL,1963

HUGGINS     LABORATORIES,     lN(.

TYPICAL  CHARACTERISTICS

AVEPACE
PLATE  CURPENT

l'AMPS)

2520500

i

0              500           1000         1500         2000        2500         30cO

PLATE   VOLTS

AVERAGE  PLATE  CHARACTERISTIC.

HR-5973  OUTLINE

qu
.7'3  MIN

lAX

-.BOO  ±  .007  DIA.

:[





ASSOCIATE:D        SOLENOID        LIST

SuPERSEDES     ALL     SOLENOID     REQUIREMENTS     PuBLISHE:D     PRIOR     TO    AUGuST.     1961

n

HUGGINS Mpg FIATED VOLTAGE CuRF2ENTTUBE SOLE:N0ID F I E: LD
TYPE TYPE (GAuSS) (VOLTS) (AMPE:RES)

liA  -  1 AS-3 300 90   -   100 0.64

lit  - 2 BS   -  9C 600 90  _   loo 2.60

HA-3 AS-7 400 90  -  loo a.66

HA-4 AS_6 400 90  -   loo a.75

liA  _  5 ^S  -  22 400 90  -  too 0.77

HA-6 BS   -  49C 1100 90  -   100 5.20

HA-7 ^S  -  25 300 90  -  loo a.66

HA-8 BS   -  46C 560 90  _   100 2.20

HA-9 BS  -[lc '000 90  -  loo 4.90

liA  -  '0 BS  -  4C '000 90  -  ,00 4.90

HA   -11 AS  -  '0 500 90  -   loo I.35

H^  -  14 BS   -  27C '000 90  -   loo 6.50

HA   -   15 S   _  64C '000 90  _   loo 4.90

HA  -  ,6 BS   -  4C t000 90  -   loo 4.90

HA   -17 BS   _  Z7C 1000 90  -  loo 6.50

HA  -  ,8 BS  -  4lc 750 90  -   loo 3.60

HA   -   19 BS   -  27C '000 90  -  loo 6.50

HA  -  '22 AS-3 300 90  -  loo 0.64

liA  -  23 BS  -  27C '000 90  -   loo 6.50

HA  -  24 ^S-6 400 90  -   100 0.75

liA  -  25 BS  -  4C '000 90  -  loo 4.90

HA  -  26 AS-6 400 90  -   too a.75

HA  -  32 BS   _  27C '000 90  -  100 6.50

HA  -  33 BS   -  27C '000 90  -   too 6.50

HA  -  34 AS   -  21 500 90  -  loo I.'0

HA  -  37 BS   -  44C SHAPED '15   -130 I . oo*

11^  -  39 BS  -  9C GOO 90  -  loo 2.60

H^  -  40 BS  -  26C 800 95  -  '05 4.80

HA  -  43 BS  -  64C '000 90  -   loo 4.90

HA  -  44 BS   -  27C '000 90  -  loo 6.50

HA  -  45 BS  -  26C 800 95  -  ,05 4.80

HA  -  46 BS  -  64C I000 90  -   '00 4.90

HA  -  47 89  -  27C '000 90  -   loo 6.50

H^  -  48 BS  -  64C '000 90  -  loo 4.90

H^  -  61 BS   -  27C '000 90  -   loo 6.50

HA  -  62 BS  -  53C SHAPED 80  -    90 a . 8o*

HA  -  72 BS  -  26C BOO 95  -  '05 4.80

HA  -  73 BS   -  27C '000 90  _   100 6.50

H^  -  80 BS  -  27C 1000 90  -  loo 6.50

HA  -  86 BS   -  Z6C BOO 95  -  '05 4.80

H^  -  89 BS   -  67C SHAPED 90  -  loo I  . So*

ASL  /  PAGE     I   /  AUGUST.     196|



ASSOCIATED        SOLE:NOID        LIST

fi

a

EiE

SUPERSEDES     ALL     SOLENOID     REQUIREMENTS     PuBLIsliED     PRIOR     TO    AUGUST,     1961

HUGGINS rvI P E RATED VOLTAGE CuF`RENT
TuBE: SOLENOID F' I ELD (vOLT§) (AMPERES)TYPE TYPE (GAuSS)

PA-I BS   -'IC '000 90  -loo 4.90

PA-3 BS  -  4C '000 90  -  loo 4.sO

PA-4 BS  -  9C GOO 90  -  too 2.60

PA-5 BS  -  4C '000 90  -  too 4.90

P^-7 BS   -  49C 't00 90  -  too 5.20

D^-I AS   -   19 250 90  -   loo a.48

DA-2 AS  -  ,9 250 90  _   loo 0.48

DA-3 AS  -  20 250 90  -  loo 0.50

DA-4 A§-7 400 90  -   'cO 0.66

BA-I BS   -  5C 760 90  _   loo 4.30

BA-2 BS  -  4C '000 90  -   loo 4.90

BA-4 BS   _  4C '000 90  -   tooi 4.90

HO-I BS  -  5C 760 90  -   loo 4.30

HO-2 BS  -  3C 1000 90  -  too 4.10

HO-3 BS   -  6C 675 90  -  loo 3.30

HO-4 BS  -  3C '000 90  -  '00 4.'0

I+a  -  9 BS   -  23C BOO '15   -135 4.'0

Ilo  -  ,a BS   _  3C '000 90  -  too 4.'0

HO  -'1 BS  -  3C 000 90  -  too 4.10

HO   _   13 BS  -  4C '000 90  -   loo 4.90

Ilo  -  '4 BS  -  3C ]000 90  -  too 4.10

HO  -'7 BS  -  3C 1000 90  -   loo 4.'0

Ilo  -  '8 BS  -  5C 760 90  -  loo 4.30

Ilo  -  19 BS  -  3C 000 9®  -   100 4.10

HO  -  20 BS  -  4C '0®0 90  -100 4.90

Ilo  -2' BS  -  4C loco 90  -  too 4.90

HUGGINS     LABORATORIE:S,      lNC. ASL  /   PAGE     2  /  AUGuST`     1961


