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DESIGN ANI)  CHARACTERISTICS

OF  A  100 KILOVOLT  HYDROGEN  THYRATRON  TUBE

by

H.   E.   Krefft,   H.   AustaLd,   and  A.   E.   Cordon

International  Telephone  and  Telegraph  Corporation
Electron  Tube  Division,   Easton,   Pennsylvania

The  peak forward  voltage  capability  and  other  characteristics  of
hydrogen  thyratron  tubes  made  with  a  plurality  of  grids  were  investigated
under  operating  conditions  prescribed  by  Specification  No.   SCL-700l/80.
The  tubes  which were  of  ceraLmic-metal  design had  to  meet  the  following
test  requirements:

Peak  forward  anode  voltage:              100  kilovolts
Peak  anode  current:                                 ZOO  amperes
Test  repetition  ra,te:                               1000  cps
Pulse  width  (70  percent):                    I  microsecond

£¥:iaa8cetoarniedpeycxur±:exntjrr):             :b2xaL=9Pere

Principal  objectives  of  this  development  were  the  pra,ctical  feasibility
of  multi-grid  tubes  with  adequate  characteristics,   and  a.n  understanding  of
the  fa,ctors  which  basically  determine  their  performance  and  possible
limitati on s .

The  requirement  of  a  very high voltage  capability  made  it mandatory
to  think  of  a  periodic  or  "iterative"  design  which would  permit  in  a  strictly
additive  manner  the  use  of  as  many  gradient  grids  as  needed  for  reliable
operation.    A  grid  structure  following  this  principle  was  designed  for  this
investigation.     It was  made  with  "short''  gra,client  grids;  that  is,   grids  whose
axial  dimensions  are  small  as  compared  to  their  diameter.    With a
sufficiently  flat,   or  "plana,r"  type  grid,   fa.vorable  anode  take-over  character-
istics  could  be  obtained  which,   in  the  first  pla.ce,   would  depend  on  baffling
and  aperture  geometry.     Furthermore,   good  deioniza,tion  and  sparking  voltage
characteristics  were  expected  a.s  a  consequence  of  small  gap  volume.



In a  short  grid  structure  of this
kind,   the  seals  with  the  ceramic  envelope
of the  closely  spaced  grids  are  at a  small
distance  from  each  other  which  is  deter-
mined  by  the  length  of  the  grid  and  the  size
of  the  gap.    Voltage  breakdown  between
adjacent  seals,   both  inside  and  outside
the  tube,   through which high voltage  opera-
tion would  be  greatly limited,   was  overcome
with  the  design  illustra.ted  by  Figure  1.    As
it provided  an  effective  protection  of  gaps
and  sea.1s,   it  was  used  without  change  on
30  tubes  of  this  type  which were  rna,de  with
three,   four  and  six  gaps  a,nd  served  as
experimental vehicle  for  this  investigation.

The  grid-envelope  structure  of  a
four-grid*  tube  with four  gaps  consists
of  three  planar  gradient  grids  and  four
ceramic  envelope  rings  which are  brazed
to  the  grid  flanges.    Voltage  breakdown
between  seals  is  inhibited  by  internal

I
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Cathode
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Figure  1:    100  KV  -  10  KW
Hydrogen  Thyratron  Tube.
Basic  design  of a  four-gap
Tube.

and  external  extensions  of  the  rings  which
internally  follow  the  grid  outlines  with  a  small  clearance.    Metallic  deposits
originating  in  the  gaps  are  formed  on  the  cylindrical  surfa.ce  of  the  extension
and  are  prevented  from  forming  a  continuous  conducting  layer  between
seals.

For  testing  a,nd  evaluation  of  the  tubes,   a  line-type  modulator  was
constructed  which  produced  the  specified  opera,ting  condition  and  had
the  following  characteristics:

LN    =  138  microhenry

CN    =  .  001816  microfarad

RN     =    250ohm

LC  =   56  henry

RL  -220  ohm

*The  control  grid  is  included  in  this  number  which  is  equal  to  the
number  of  gaps.
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The  instrumentation  included  a
pulse  transformer  for  viewing  the  current
pulse,   and  two  capacitance  dividers  of
I. 9  UUF  for  the  measurement  of  grid
voltages.    All  components  of  the  test  set
were  contained  in  one  large  oil  filled  steel
ta,nk.    A  circuit diagram  is  shown  in
Figure  2.    A  resistance  divider  of  10
megohms  per  ga,p  wa.s  used  for  stabilizing
grid  potentials.

The  high voltage  capability  of  this
multi-grid  design became  immediately
evident when  the  first  three-gap  tubes  were
tested,     They  aged  and  operaLted  with  great
facility,   and  anode  take-over  characteristics
were  satisfactory.     One  of  these  tubes  (No.   4)
was  life  tested  for  348  hours  and  had  an
uninterrupted  run  of  12.3  hours  at  90  KV.
However,   these  tests  were  made  with  a
pulse  repetition  rate  of  320  pps,   and  the
Pb-Factor  of  7. 2  x 109  was  rather  low.

Figure  2:   Circuit  Diagram
of  the  Test  Modulator.

Unexpectedly  short  lives  were  experienced  in  the  beginning  when
opera.tion  at  the  specified  ratings  of  100  KV,   10  KW,   1000  pps  and  a  Pb-Factor
of  20  x  109  was  attempted.     The  anode  plate  was  found  to  be`  strongly
eroded  at  the  impact  areas  of  the  discharge,  and  high voltage  breakdown
through  the  cera.mic  envelope  extension a,t  the  anode  gap  became  a  typical
cause  of failure.    These  defects  are  illustrated  by  the  photographs  in
Figures  3  and  4.

Figure  3:    Three-Gap  Tube  damaged
by  voltage  brea,kdown  through  the
envelope  ring.

-3-

Figure  4:   Anode  of  the  sa,me
tube  showing  deep  holes  at  the
impact areas  of  the  discharge.
Gradient  grids  have  eight  .104"
dia.   holes.



Anode  erosion  was  reduced  by  operating  the  tubes  under  a
sufficiently high  gas  pressure.    This  was  not a problem  as  reservoir
ranges  were  always  wide  and  had  fairly high  upper  limits.    Range
stability  during  life  was  provided  by a  titanium hydride  reservoir
containing  2. 5  grams  of hydride  a.nd  a.pproximately  30  liter  x millimeter
of hydrogen.     Tube  life  waLs  greatly  improved  in  this  way  since  the  danger
of  voltage  breakdown across  the  anode  ga.p  insulation wa.s  reduced  at  the
same  time.    Tube  lives  of 'several  hundred  hours  were  attained.

Defocusing  of  the  discharge  at  the  anode  plate;  that  is,   a  reduction
of curr,ent  density  in  the  impact areas,   was  effected  by  substituting two
slots  for  the  eight  holes  normally  used  in  the  gradient  grids.    Erosion
in  the  linear  marks  produced  with this  type  of  grid  aperture  was  less,
a,nd  a,  similar  result was  obtained  by  substituting  tungsten  for  molybdenum
which was  commonly  used.

In  spite  of  these  measures,   tube  life  still was  terminated  by  voltage
breakdown  through  the  cera,mic  envelope  ring,  which  resulted  in  a,lea,k.
In  most  tubes  this  defect  was  caused  at  the  external  ceramic  extension
of  the  anode  ga.p,   in  one  tube  internally,   and  in  two  other  cases  the  gap
next  to  the  anode  gap  wa,s  involved  or  the  only  one  affected.    Improvement
of  this  condition  was  attempted  by avoiding high  electrical  field  strength
at  the  seals,   and  by  increasing  the  thickness  of  the  external  extension
of  the  envelope  ring.

The  voltage  breakdown  at  the  anode  gap,   the  erosion  of  the  a,node
plate,  a,nd  the  apparerit applicability  of the  epy-parameter  in  the  Pb-Factor
defining  dissipation  at  the  anode,   suggest  that  high voltage  drops  are  formed
in  the  anode  gap  during  commutation.    A  condition  of  this  kind  is  possibly
indicated  by  the  potential  level  of  the  gradient  grid  which  is  next  to  the
anode.
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Gradient  grid  potentials  in a  four  gap  tube  made  with  slot  type
grids  are  shown  in  Figure  5.    As  a  genel.al  rule,   all  grid  potentials
were  found  to  be  below  the  voltage  levels  established  by.the  resistance
divider.    At  epy  =  loo KV,, the  voltage  drop  across  the  anode  gap  thus
amounted  to  some  30 KV  for  slot  type  grids,   and  was  still  larger  for
the  other  gI.id  type.     The  potentials  which  are  determined  from  the  scope
traces ,are  attained  by  the  grids  between pulses  as  the  network  charges
up.    When  they  break  down  during anode  take-over,   commutation  voltage
drops  of  short  duration must appear  in  the  gaps  which  depend  on  the  nature
and  timing  of  the  a,node  take-over  process.

i
I

3/1'1`KV

iE5.i5
•®b

4o`£
a

11      //////,L./
II

I
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I

I

!w
' Ou tp1

Figure  5:   Gradient  Grid  Potentials  in a,  Four-Gap  Tube.

Ano.de  take-over  characteristics  were  satisfactory as  take-over
time  was  in  the  range  of  0. 2  to  0. 5  microseconds  a,nd  depended  on  epy,
repetion  rate,   and  gas  pressure  in  the  same  way a.s  in  one  gap  tubes.
Take-over  change  was  . 020  to  . 050  microseconds.    Minimum  anode
ta,ke-over  volta.ge  was  very  low  for  hole  type  grids,   and  between  5  and
15  Kvdc  for  the  other  type.    Time  jitter  was  somewha,t above  the  specified
rna.ximum value,   and  erratic.    The  anode  to  cathode  voltage  drop  during
conduction  was  150  to  175  volts  in  four  ga,p  tubes,   aLnd  the  volta,ge  drop
per  ga,p  from  20  to  25  volts.
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The  outstanding voltage  capability  demonstrated  by all  tubes  points
to  good  sparking voltage  characteristics  of the  gaps  which were  extensively
investiga.ted.    Characteristics  for  a  three  a.nd  a  four  gap  tube  are  shown
in  Figures  6  and  7.     Both  tubes  had  identica.1  hole  type  grids  and  had  been
exposed  to a  peak forward  v6ltage  of loo KV  for  about  the  same  length  of
time.    Sparking potentials  in  three  gap  tubes  were  found  to  be  typically
higher  than  in four  gap  tubes.    Since  comparable  gaps  are  identical  by
design,   and  the  gaps  in  the  three  gap  typ`e  a,re  exposed  to higher  voltage
during  opera,tion,   a  causative  relation  between  sparking  potential  levels
and  gap  voltage  drops  produced  by  opera,ting  the  tubes  seems  to  exist.
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Figure  6:    3-Ga.p  Tube.
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Figure  7:    4-Gap  Tube.

Sparking Voltages  Vs  in  Three  and  Four  Gap  Tubes.

The  data  obtained  through  this  investigation,   incomplete  as  they
are,   lead  to  some  conclusions  regarding  the  factors  which  determine  the
characteristics`of multi-gap  tubes  rna,de  with  short  baffled  grids.    The
ability to  operate  at high voltages  may  be  explained  by  tile  fact  that the  grids
are  connected  to  the  voltage  source  through  the  high  resistance  elemehts  of
the  divider,   so that  sparking  currents  in  the  gaps  are  mostly  t:oo  small
to affect  t'ne  ent.ire  tube.    Depressed  gradient  grid  potentials  are  due  to  some
conductivity  existing  in  the  gaps  between  pulses  which  can be  caused  by  con-
ducting  deposits  between  seals,   grid  emission,   or  a  high  impeda.nee  discharge
condition  stemming from  incomplete  deionization  or  insufficient baffling
Of  the  grids.     This  condition  seems  to  be  the  most  likely  cause  since  deposits
and  grid  emission  can be  ruled  out.    Breakdown  of  the  ceramic  ring at  the

-6-
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A

anode  gap  points  to voltage  drops  which are  higher  than  those  existing
between pulses.    They are  assQcia,ted  with the  commutation process  and
a  consequence  of a  successive  breakdown  of  the  gaps.    Such voltage  drops
of  short  duration rna,y also  offer  an  explanation for  the  erosion  of  the
anode  plate  which is  at lea,st partly  due  to high velocity  electrons.

A peak forward  voltage  capability above  100 KV  is  indicated  by
this  investigation.    It  is  expected  that a,  development beyond  this  voltage
level wil`1 have  to  deal with  the  problems`  of  the  anode  gap  in  the  first place.
Requirements  on  the  dielectric  strength  of ceramic  materials  a,nd  on a,node
plate  materials  and  design will  be  very high.

This  investigation was  carried  out  under  Contract No.   DA36-039
AMC-03272(E),   Specification  SCL-7001/80,   placed  by  the  U.S.   Army
Electronics  Command,  Fort  Monmouth,  N. J.    The  substa,ntial help a,nd
advice  provided  by  Messrs.  S.   Schneider,   J.   Creedon,   and  A.  Buffa  is
gratefully acknowledged.

-7-



DESCR I PT I Ow :

a

a

KUTHE

3Ck5
HyDRceEN
THYRATRCN

THE    3C45     IS    A    UNIPOTENTIAL    CATHODE}    THREE    ELEMENT    HYDROGEN    FILLEO    THYRATRON

DESIGNED    FOB    NETWORK    DIScllARCE    SERVICE.         lN    SUCH    SERVICE     IT     IS    SulTABLE

FOR    pRODuciNG    PULSE    outputs    oF    55   W   AT    AN   AVERAGE    powm    LEVEL    oF.   MORE

THAN   65   WATTS.       TllE    SPECIAL    F.EATURES    OF    THE    3C45     INCLUDE    THE    HIGH    PEAK

VOLTAGE    AND    CuRBENT    RATINGS.

ELECTR ICAL   DATA GENERAL:

HEATER    VOLTAGE

HEATER   CuRRENT    (AT   6.3   VOLTS)
MINIMUM    HEATING    TIME

MECHAN  ICAL    DATA GENERAL:

MOUNT  I NG    POS  IT  ION

BASE

ANODE    CAP

COOLING    (NOTE    i)
NET   WE  IGHT

D I MENS  I ONS

RAT I NGS :

NOM.           MIN.           MAX.

6.3         5.7         6.6
2.0         2.5

MAX.    PEAK    ANODE    VOLTAGE,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE    (NOTE    2)

MIN.    ANODE    SUPPLY    VOLTAGE

MAX.     PEAK    ANODE    CURRENT

MAX.    AVERAGE    ANODE    CuRRENT

MAX.    RMS    ANODE    Cuf}RENT    (NOTE    3)

MAX.     EPY    X     18    X    PRR

MAX.    ANODE    CURRENT    RATE    OF    RISE

PEAK   TRIGGER    VOLTAGE     (NOTE    h)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

MAX.    ANODE    DELAY    TIME     (NOTE    5)

MAX.     ANODE    DELAY    TIME    DRIF.T

MAX.    TIME    JITTER    (NOTE   6)

AMBIENT   TEMPERATURE

VOLTS    A.C.

AMPERES

2          MINUTES

ANY

MEDIUM      4   PIN      Low-Loss
pliENOLic      Atr-9

SMALL   METAL      Cl-1

2.5        0uNCEs
SEE    OUTLINE

3.0         KILoVoLTS
3.0        KILovoLTS
800        VoLTS   D.C.

35          AMPEREs
45           MILLIAMPERES

o.3  Xli33
AMPERES    A.C.

750         AMPERES/USECoNO

2cO
0.6

0.15
0.02
0.04

.FjrfrJ  To  fFflfJ

Volts
M I CROSECOND

M I CROSECONO

MICROSECOND    (INITIAL

USECOND    (END    OF    llF.I

CENT.

5-62



KUTHE

3C45
HYDROGEN   THYRATRON -2-

TyplcAL   OpERATicIN   As   PULSE   MODULATon DC    RESONANT    CHARG  ING:

PEAK    NETWORK    VOLTAGE

Pulse    REPETITION   RATE

PULSE    LENGTH

PULSE    F-ORMING    NETWORl{      lMPEDANCE

TRIGGEft    VOLTAGE

PEAK   PoWER    OUTPUT    (f{ESISTIVE    LOAD   92¢   ZN)

PEAK    ANODE    CuRRENT

AVERAGE    ANODE    CuRRENT

NOTE   i:

3.0         KILoVoLTs
2500        PulsES/SECoND

0.5          MICROSECoND

45.2        0tiMs
200         VOLTS

47.2          KILoWATTS

35          AMPEREs
.ch4          AMPERES    D.C.

COOLING    OF.    THE    ANODE     LEAD     IS    PEBMISSIBLE,     But    THERE    SHALL    BE    N0    AIR    Bl^ST

DIRECTLY     ON    THE     BULB®

NOTE    2:

THE     PEAK     INVERSE     VOLTAGE     SHOULD    NOT     EXCEED    1.5    KV     DURING    THE     FIRST    25

MICROSECONDS    AFTER     CONI)UCTION.

NOTE    3:

THE    ROOT    MEAN    SQUARE    ANODE    CuRRENT    SHALL    BE     COMPUTED    AS    THE     SQUARE    ROOT

OF    THE     PRODUCT    OF    THE     PEAK    CuRf}ENT    AND    THE     AVERAGE    CuRRENT.

NOTE    L:

THE     VOLTAGE     BETWEEN    GfHD    AND    CATHODE     TERMINALS    OF    THE    SOCKET    WITH    THE    TUBE

REMOVED    SHOULD    HAVE     THE.FOLLOWING    CHARACTERISTICS:

A.       VoLTAGE                                              175-250   VOLTS
a.        DURATION                                                2   MICROSECONDS    (AT    7C¢   POINTS)

8:     ::::C:r'%:::ANCE              i:°°v::¥:/!T::;!EcoND   (MiN.)

THE     LIMITS     0F.    ANODE     TIME     DELAY     AND    ANODE     TIME     JITTER     ARE     BASED    ON    THE     MINl-

MUM    TfuGGEf`.        USING    THE    HIGHEST    PE:RMISSIBLE     TRIGGER     VOLTAGE    AND    LOWEST

TRIGGER    SOURCE      IMPEDANCE    MATERIALLY    REDUCES    THESE    VALUES    BELOW    THE     LIMITS

SPEC  I  F.I  ED.

NOTE    5:

THE    TIME    OF    ANODE    DELAy     ls    MEASURED    BETWEEN    THE    26    PEBCENT     POINT    ON    THE

RISING    PORTloN    OF    THE    UNLOADED    CRID    VOLTAGE     PuLSE    AND    THE     POINT    AT    WHICH

EVIDENCE     OF    ANODE    CONDUCTION    FIRST    APPEARS     ON    THE:     LOADED    GRID    Pulse.

5-62
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NOTE   6:

-3-

KUTHE

3Ch5
HYDROGEN
THYRATRON

TIME    JITTER     IS    MEASURED    AT    TllE    50    PERCENT    POINT    ON    THE    ANot)E    CuBRENT

PULSE ,

AODITIONAL     INFO"ATION    FOR    SPECIFIC    APPLICATIONS    CAN    8[    OBTAINED    FROM

TllE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPoNENTS    DIVISION

post  office  BOx  tri2
CLIFTON,    NEW    JERSEY
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TYPE  3C45W   HYDROGEN   THYRATRON

GENERAL   DATA

DESCRIPTION:

The  3C45W  is  a  unipotential  cathode,  three  element  hydrogen

filled   thyrotron    designed    for    network   discharge   service.   In

such   service,   it   is   suitable   for   producing   pulse   outputs   of   55

KW   cit  an  average  power  level  of  more  than  65  wcltts.

The   reduced   size   and   ruggedized   construction   of  the   3C45W

make   it   ideal   for   applications   requiring   ci   high   resistance   to

shock  and  vibration.  This  tube  type  equipped  with  ci   reservoir

for  long  stcible  life  hcls  the  electrical  rcitings  of  the  type  3C45.

Eleclrical   „Doto,   Ceherql                            Nom.    Mid.              Jvlax.

Heater  voltclge ......................... ` ........     6.3          5.9          6.7Voltsa.c.

Heater  current.  Eh=6.3   volts .......... _                   2.2        2.7  Amperes

Minimum   heating  time ......................       3   Minutes

Mechanical  Data,  Cenei.al

Mounting   position ..............................     Any

Anode  Cop

Net  Weight

Printed   in  U.S.A.      1.60Ill

Per  outline

Small   metal,   C1-1

Note    1

2.5  Ounces

Dimensions

See  outline  drawing

n9
KIffhe

Rq'ings

Max.  peak  clnode  voltcige,  forward...    3.0  Kilovolts

Max.  peak  anode  voltclge,  inverse

(Note  2) 3.0   Kilovolts

Min.  clnode  supply  voltcige ................     300   Volts  d.c.

Mcix.  peak  anode  current ..................   35  Amperes

Mcix.  clveroge  anode  current ............

Mcix.  RMS  anode  current  (Note  3) .....

Mclx.  epy  x  ib  x  prr

Max.  cinode  current  rate  of  rise..` .....

Peak  trigger  voltcige

Mcix.  pecik  inverse  trigger  voltclge ....

Mc]x.  anode  delay  time  (Note  5)  .......

Max.  anode  delay   time  drift..._ ..........

Max.   time   iitter  (Note   6) ..................

Ambient  temperclture

45  Milliomperes

I.25  Amperes  a.c.

0.3  x   10!'

750  Amperes/4second

Note 4

200  Volts

0.6 Microsecond

0.15  Microsecond

0.02  Microsecond  (initial)

0.04  Hsecond  (end  of  life)

_5oo to + 9o°  Cent.

(Conlinued)

COMPONENTS    DIVISION
INTE:RNATIONAL  TELEPHONE   AND   TELEGRAPH   CORPORATION

I   ETON,      N   EW      J   ERSEY



Typical Operation ds Pulse  M®dulal®r,

DC  Res®hont  Chorgirlg

Peak  network  voltage ........................   3.0  Kilovolts

Pulse  repetition   rote ..........................    2500  Pulses/second

Pulse   length ......................................     0.5   Microsecond

Pulse  forming  network  impedance  ...   45.2  Ohms

Trigger  voltage ..................................     200   Volts

Peak  power  output  (Resistive  locld

92°/o  Zn) 47.2  Kilowatts

Peak  cinode  current ...........................     35  Amperes

Average  anode  current ...................... 044  Amperes  d.c.

Note   1

Cooling    permitted.     However,     there    shclll     be     no    air     blast

directly   on   the   bulb.

N®,e   2

The   peak   inverse   voltage   should    not   exceed    I.5    KV   during

the   first  25   microseconds   cifter  conduction.

N®,e   3

The  root  mean  squclre  anode  current  shall  be  computed  os  the

square   root   of   the   product   of   the    peak   current   and   the

average  current.

N®to  4

The  voltage  between  grid  and  cathode  termincils  of  the  socket

with  the  tube   removed   should  -have   the  following   character-

istics:

A.     Voltage .......................  175-250  Volts

8.     Du,ration .....................  2  Microseconds  (at  70%   points)

C.    Source  of impedance..1500  Ohms  (max.)

D.     Rote  of  rise ................  200 Volts/microsecond (min.)

The  limits  of cinode  time  delay  and  anode  time  iitter  are  based

on  the  minimum  trigger.  Using  the  highest  permissible  trigger

voltage   and   lowest   trigger   source   impedance   materially   re-

duces   these  values  below   the   limits   specified.

N®Ie   5

The  time  of  anode  delay  is  measured  between  the  26  percent

point  on  the  rising  portion  of  the  unloaded  grid  voltage  pulse

and   the  point   at   which   evidence   of   anode   conduction   first

oppeors  on  the  loaded  grid  pulse.

N®,e   6

Time  iitter  is  measured  at  the  50  percent  point  on  the  anode

currcht   pulse.

Form   K-Ill
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TYPE  4C35   HYDROGEN   THYRATRON

GENERAL   DATA

n9
Kztrfue

DESCRIPTION:

The   4C35   is   a    unipotential   cathode,   three   element   hydrogen

filled   thyratron    designed   for    network   discharge    service.    In

such  service  it  is  suitclble  for  producing  pulse  outputs   of  more

than   350   KW   at   an   avercige   power   level   of  more  than   400

watts.

The     specicil    features    of    the    4C35     include    the     high     peclk

current  and   voltage   rcitings:

Electrical   Dola,   Ceneral                            Nom.    Min.              Max.

Heater  voltage...I._ .... _ ...........                         6.3      5.7      6.6  Voltsa.c.

Heater  current.  Eh=6.3  volts._..                         5.5     6.7Amperes

Minimum   heating   time ..................       3  Minutes

Mechanical  Data,  Genei.ql

Mounting   position ..............................    Any

Anode  Cclp

Net  Weight

Printed   in   u.S.A.1-60Ill
FEL#+ife+-i-i

Super   Jumbo   4-pin   with

bc,yonet

A4-18    with    ceramic    in-

sert

Medium   Metcil,  Cl-5  with

coroncl  flare

Note   I

8  Ounces

Dimeh§ions

See  outline  drciwing

Ratings

Mclx..peclk  anode  voltage,  forward...

Max.  pecik  clnode  voltclge,  inverse

(Note  2)

Min.  cinode  supply  voltage ................

Max.  peclk  cinode  current ...........

/V\ox.  average  anode  current ..... _.,_ ....

Max.  RMS  anode  current  (Note   3) .....

Max.   epy  x   ib  x   prr .........................

Mcix.  cinode  current  rate  of  rise ........

Peak  trigger  voltage ..........................

Mclx.  pecik  inverse   trigger  voltage ....

Max.  anode  delcly  time  (Note  5) .........

Max.  anode  delay  time  drift ..............

Max.   time   litter  (Note   6) ....................

Ambient  temperature ........................

Shock   rating .....................,....... ` .,.......

8.0  Kilovolts

8.0  Kilovolts

2.5  Kilovolts  d.c.

90  Amperes

100  Milliomperes

3.0  Amperes  a.c.

2.0  x  loo

1000  Amperes/Hsecond

Note  4

200  Volts

0.60  Microse'C`-and

0.10  Microsecond

0.01   Microsecond  (initicil)

0.02  +second  (end  of  life)

_5o° to +90° Cent.

24°  Ncivy  (Flyweight)

shock  mcichine

(Continued)

COMPONENTS    DIVISION
INTERNATIONAL   TELEPHONE:   AND   TE:LEGRAPH   CORPORATION



Typical Operation  as Pulse  Modulalor,

DC  Res®naht  Cllorging

Peak  network  voltage                                   8.0  Kilovolts

Pulse  repetition  rate...                                   2800  Pulses/second

Pulse  length ....                                                      0.40  Microsecond

Pulse  forming  network  impedclnce ....   46.0  Ohms

Trigger  voltage ..................................     200  Volts

Peak  power  output  (Resistive  load

92%  Zn) 330  Kilowatts

Peak  anode   current ...........................    89  Amperes

Average  anode  current ......................    0.10  Amperes  d.c.

No,e   1

Cooling   is   permitted.   However,   there   shall   be   no   air   blast

directly  on  the  bulb.

No,e  2

In  pulsed   operation,  the   peak   inverse   voltage,  exclusive   of   ci

spike  of  0.05  microsecond  maximum  duration  shcill  not  exceed

2.5   KV   during    the    first   25    microseconds    cifter    the   pulse.

No,e  3
The   root   mean   square   anode   current   shall   be   computed   as

the  squcire  root  of  the  product  of  the  peak   current  and  the

civeroge   current.

No,e  4

The  voltage  between  grid  and  cathode  terminals  of  the  socket

with   the   tube   removed   should   hove   the   following  character-

istics:

A.     Voltage ......................    175-250  Volts

8.     Duration ....................    2  Microseconds  (ot  70%   points)

C.     Source  of  impedcince.    T500  Ohms  (mcix.)

D.     Rate  of  rise .............,.    200  Volts/microsecond  (min.)

The  limits  of  anode  time  delay  and  clnode  time  iitter  ore  based

on  the  minimum  trigger.  Using  the  highest  permissible  trigger

voltage   and   lowest   trigger   source   impedance   materially   re-

duces   these   values   below   the   limits   specified.

No,e   5

The  time  of  anode  delay  is  measured  between  the  26  percent

point  on  the  rising  portion  of  the  unloaded  grid  voltage  pulse

and   the   point   at   which   evidence   of   anode   conduction   first

appears  on  the  loaded  grid  pulse.

N®,e   6

Time  iitter  is  measured  at  the  50   percent  point  on  the  anode

current   pulse.

Form   K-Ilo



DESCR  I PT I ON :

®

®

KUTHE
hc35A

HYZREOGEN

THYRATROw

THE    4C35A     IS    A    UNIPOTENTIAL    CATHODE,    THREE    ELEMENT    HYDROGEN    FILLED    THyRA-

TRON    DESIGNED    F.oR    NETwoRK    DiscHARCE    SElavlcE.       THE    SPECIAL    FEATUREs    or    THE

4C35A    ARE     ITS    Low    JITTER    AND   HICII    POwER    OUTPUT.        PEN    POWERS    OF.    350   KILO-

WATTS    ARE    REALIZED    WITH    THIS    THYRATRON®

THE    HYDROGEN    RESERVOIR    WI"    WIllcH    THIS    TUBE     IS    EQUIPPED    PROVIDES    A    LONG

STABLE    OPER^TING    AND    SIJEIF    LIFE.

ELECTR ICAL    DATA GENERAL :

HEATER    VOLTAGE

HEATER    CURRENT    (AT   6.3   VOLTS)
MINIMUM    HEATING    TIME

MECHAN ICAL    DATA GENERAL:

MOUNTING     POSITION

B^sE

ANODE    CAP

COOLING    (NOTE    i)

NET   WEIGHT

D I ME NS  I ONS

NOW.               MIN.               MAX.

6.3            5.7
5.5

VOLTS    A.C.

AMPERES

3          MINUTEs

ANY

SuPEf`    JUMBO   h-PIN   Wl"   BAtoNET
A4-18    WITH    CERAMIC     INSERT

Cl-43,    MEDIUM,    WITH    CORONA    SHIELD

8         0uNCES
SEE    OuTLINE

5-62



KUTHE
4c35A

HyDRceEN
THYRATRCIN

RAT I NGS :

-2-

PEAK    ANODE    VOLTAGE}     FORWARD

PEAK    ANODE    VOLTAGE,      lNVERSE    (NOTE    2)

ANODE    SuPPLY    VOLTAGE

PEAK    ANODE    CuRRENT

AVERAGE    ANODE    CURRENT

RMS    ANODE    CuRPENT    (NOTE    3)

EPY     X     18    X     PRR

ANODE    CURRENT    RATE    OF    RISE

TRIGGER    voiTAGE    (NOTE   tr)
PEAK     INVERSE    TRICGER    VOLTAGE

MAX.     ANODE    DELAY    TIME     (NOTE    5)

MAX.     ANODE    DELAY    TIM€    DRIFT

MAX.    TIME    JITTER    (NOTE    6)

AMEHENT    TEMPERATURE

SHOCK    RATING

TYPICAL   OPERATICIN   AS    PULSE   MODULATOR

8.0      KILoVoLTS
8.0      KILoVoLTS
2.5       KILoVoLTS    D.C.

90      AMPERES
loo      MILLIAMPERES

2.o  x  i68
loco

AMPER[S    A.C.

AMPERES/USECOND

2cO    Volts
INITIAL                   END    OF    LIFE

LIMIT                                    LIMIT

0.6                         0.7
0.i                      0.1

0.01                      0.02
-500  ,.  /28:

DC   RESONANT   CHARG ING:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE    LENGTll

PULSE    FORMING    NETWORK     IMPEDANCE

TRIGGER    VOLTAGE

PEAK    POWER    OuTPuT    (RESISTIVE    LOAD   92¢   ZN)
PEAK   ANODE    CuRREl"

AVERAGE    ANODE    CuRRENT

NOTE   i:

M  I CROSECOND

M  I CROSECOND

M I CROSEC OND

CENT,

NAVY     (FLYWEIGHT)

SHOCK    MAclllNE

8.0      KILovoLTS
2800      PuLSES/SECoND
O.L0      MICROSECOND

tr6.9      OHMs
2cO      VOLTS

330      KILoWATTs
89      AMPERES

0.10      AMPEBES    D.C.

COOLING    PERMITTED.        HOWEVER,     THERE    SHALL    BE    NO    AIR     BLAST    DIRECTLY    ON    THE

BULB,

NOTE   2:

lN    PULSED    OPERATION,     THE     PEAK     INVERSE     VOLTAGE,     EXCLUSIVE     OF    SPIKE     OF.    0.05

MICROSECOND    MAXIMUM    DURATION,     SHALL    NOT    EXCEED    2.5    KV     DURING    THE    FIBST    25

MICROSECONDS    AF.TER    THE     PULSE.

NOTE    3:

THE    ROOT    MEAN    SQUARE    ANODE     CURRENT    SHALL    BE     COMPUTED    AS    THE    SQUAFZE    ROOT

or    THE    PRODUCT    oF.    THE     PEAK    CURRENT    AND    THE    AVERAGE    CuRRENT.

5-62
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NOTE    4:

-3-

KUTHE
hc35A

HyDRacEN
THYRATRCIN

THE     VOLTAGE    BETWEEN    GRID    AND    CATHODE     TERMINALS    OF    THE     SOCKET    WITl+    THE

TUBE    REMOVED    SHOULD    HAVE    THE     FOLLOWING    CHABACTERISTICS:

A.        VOLTAGE

a.        DURATION

C.        SOURCE    OF     IMPEDANCE

D.        RATE    OF    RISE

175-250  Volts
2   MICROSECONDS    (AT    7C¢    POINTS)

±:°°v::¥:/{T::;!EcoND

THE     LIMITS    OF    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTER    ARE    BASED    ON    THE

MINIMUM    TfllGGER.         USING    THE    HIGHEST     PERMISSIBLE     TRIGGER     VOLTAGE     AND

LOWEST    TRIGGER    SOURCE      IMPEDANCE    MATERIALLY    REDUCES    THESE     VALUES    BELOW

THE     LIMITS    SPECIFIED.

NOTE    5:

THE    TIME     OF.    ANODE     DELAY     IS    MEASURED    BETWEEN    THE    26    PERCENT    POINT    ON    THE

BISING    PORTloN    0F    THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT    AT    WHICH

EVIDENCE    OF.     ANODE    CONDUCTION    FIRST    APPEARS    0N    THE    LOADED    GfuD    PULSE.

NOTE   6:

TIME:     JITTER     IS    MEASUBED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CURRENT

PULSE,

ADDITioNAL     iNFORMATloN    FOB    SPEciric    APpLicATioNs    CAN    BE    OBTAINED    FROM    THE

ELECTRON    TUBE    APPLICATloNS    SECTION

ITT    COMPONENTS    DIVIsloN

post   OFF.ICE   BOx   tr]2
CLirTON,    NEw    JERSEy
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DESCR  I PT I 0N :

®

a

THE    5C22     IS    A    UNIPOTENTIAL    CATHODE,     THREE    ELEMENT    llyDROGEN    FILLED    THy-

RATRON    DESIGNED    FOR     NETWORK    DISCHARGE    SERVICE.          IN    Sucli    SERVICE,      lT      IS

SUITABLE     FOR     PfioDUCING    PULSE     OUTPUTS     0F    MORE    THAN    2    MEGAWATTS    AT    AN

AVERAGE    POWER    LEVEL    OF    MORE    THAN    i.6    KW.

THE     SPECIAL    F.EATURES     OF    THE     5C22    ARE    HIGH    PEAK    VOLTAGE     AND    CuBRENT

RATINGS     AND    THE     COMPACT    SIZE,     LOW    TIME     JITTER     AND    THE     PRESENCE     OF     A

RESERVOIR,     CAPABLE     OF    MAINTAINING    THE    HYDROGEN    PRESSURE    THROUGHOUT     THE

USE:FUL     LIFE     OF.    THE     TUBE;     AN     IMPROVED    AND    STRONGER     ENVELOPE     TOP    SEAL     IS

I N C 0fi P OR A T I D .

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATER   CuRRENT    (AT   6.3   VOLTS)

MINIMUM    HEATING    TIME

MECHAN ICAL    DATA GENERAL:

MOUNTING    POSITION

BASE

ANODE:     CAP

COOLING    (NOTE    1)

NET   WE  IGllT

D I ME NS  I  ONS

NOM.            MIN.            MAX.

6.3          5.9         6.7
9.6       11.6

VOLTS    A.C®

AMPERES

5           MINUTES

KUTHE

5C22
HyDRceEN
THYRATRON

ANY

SUPER    JUMBO   4-PIN   WITH    BAYONET

A4-18   WI"   CERAMIC     INSERT
C1-43,    MEDIUM,    WI"    CoRONA   SHIELD

12         0uNCES
SEE    OuTLINE
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TYPE

5C22
HYDROGEN

THYRA"ioN

RAT I NGS :

-2-

MAX.     PEAK    ANODE    VOLTAGEj     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    2)

MIN.     ANODE    SUPPLY    VOLTAGE

MAX.     PEAK    ANODE    CuRRENT

MAX.     AVERAGE    ANODE    CuRR€NT

MAX.    RMS    ANODE    CURRENT    (NOTE    3)

MAX.     EPY     X      18    X     PRR

MAX.     ANODE    CuRRENT    RATE    OF.    RISE

PEAK    TRIGGE:R    VOLTAGE     (NOTE    4)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

16.0
16.0
h.5
325
2cO

3.2  X  i63
15cO

200

lNiTiAL              END    or    LiFE

LIMIT                                 LIMIT

MAx.    ANODE    DELAY   TIME    (NOTE    5)             0.65                             0.70

MAx.    ANODE    DELAv   TiME    DBIrT                       0.10                            0.10
MAX.   TIME    JITTER    (NOTE   6)                         0.005                            0.01

S#:::N:A::#:ERATURE                                                                   -5°°  T°  /!33

TWO   TYPICAL    OPERATIONS   AS    PULSE   MODULATOR

K I  LOVOLTS

K I IOVoLTS

KILOVOLTS    D.C.

AMPERES

M I  LL  I AMPERES

AMPERE§    A.C.

AMPERES/USECOND

Volts

M I CR OSECOND

M I CROSECOND

M I CROSECOND

CENT,

NAVY    (F.LWEIGHT)

SHOCK    MACHINE

DC   RESONANT   CHARGING:

PEAK    NETWOBl{    VOLTAGE

Pulse    REPETITION    RATE

PULSE    LENGTH

PULSE    FORMING    NETWoflK     IMPEDANCE

TRIGGER    VOLTAGE

PEAK    PoWER    OUTPUT    (RESISTIVE    LOAD   9fty   ZN)

PEAK    ANODE    CuRRENT

AVERAGE    ANODE:     CURRENT

NOTE    1:

2.0         KILoVoLTS

500         PULSES/SECOND
1.5         MICRoSEcoNDS

25          OHMS
2cO         VOLTS
.40          MEGAWATT
250         AMPERES

•19         AMPERES    D.C.

COOLING    PERMITTED.        HOwEVER,     THERE    SHALL    BE     NO    AIR    BLAST    DIRECTLY    ON    TIJE

BULB,

NOTE    2:

DURING    THE    FiRST    25    MlcfiosEcoNDs    ArTER    coNDucTloN,    THE    PEAK     INVERSE    ANODE

VOLTAGE    SHALL    NOT    EXCEED    5    KV.

5-62
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NOTE    3:

-3-

THE:     ROOT    MEAN    SQUARE     ANODE     CURRENT    SHALL    BE     COMPUTE:D    AS    THE     SQUARE     HOOT

OF    THE    PRODUCT    OF     PEAK    CUPRENT    AND    THE    AVERAGE    CuRRENT.

NOTE    h:

THE    PULSE    pRODucED    By    THE    DRivER    clRculT    SHALL    HAVE    TliE    roLLOwiNG

CHARACTERISTICS   WHEN    VIEWED    AT    THE    5C22    SOCKET    Wl"    THE    TUBE    DIS-

CONNECTED:

A.        AMPLITUDE

a.       DURATloN
C.        RATE    OF    RISE

D.         IMPEDANCE

ZOO-300  Volts
2   MICROSECoNDS    (AT    70¢   P,OINTS)
200   VOLTS/MICROSECOND    (MIN.)

50-500  0HMs

THE     LIMITS     0F    ANODE     TIME     DELAY    AND    ANODE     TIME     JITTER     ARE     BASE:D    ON    THE

MINIMUM    TRIGGER.         USING    THE    HIGHEST    PERMISSIBLE    TRIGGEft     VOLTAGE     AND

LOWEST    TRIGGER     SOURCE      IMPEDANCE     MATERIALLY     REDUCES     THESE     VALUES    BELOW

THE     LIMITS    SPECIFtED.

NOTE    5:

THE    TIME     OF    ANODE     DELAY      IS    MEASURED    BETWE:EN    THE    26    PEBCENT    POINT    ON

THE    RISING    PoRTioN    or    Ti+I    UNLOADED    GRID    VOLTAGE    PuLSE    AND    THE    poiNT    AT

WHICH     EVIDENCE     OF.     ANODE     CONDUCTION    FIRST    APPEARS     ON    THE     LOADED    GRID

PULSE,

NOTE   6:

TIME     JITTER     IS    MEASURED    AT    THE    50    PERCENT     POINT    ON    THE     ANODE    CURRENT

PULSE ,

ADDITIONAL     INF.ORMATION    FOR     SPECIFIC    APPLICATloNS    CAN    BE     OBTAINED    FROM

THE-

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVIstoN

Post   0FFlc€   Box   L12
CLIFTON,    NEW    JEBSEy

KUTHE

5C22
HyenoGEN
THYF{ATRON





DESCR I PT I ON :

THE    KU-25     ls    A    UNIPOTENTIAL    CATHODE,     3    ELEMENT    HYDROGEN    FILLED    TllyRA-

TftoN    DESIGNED    FOR     NETWORl{    DISCHARGE    SERVICE.          IN    SUCH    SERVICE,      lT      IS

suiTABLE    FOR    pRODuclNG    PuisE    ouTPuTS    or    MORE    THAN    1.5    MEGAWATTs    AT    AN

AVERAGE    POWER    LEVEL    OF    MORE    THAN    1.2    M.

THE    KU-25     ls    EQulppED   WITH    RESERVOIR    FOR    LONG    STABLE    LIFE    AND     IS

ESPECIALLY    ADAPTED    TO    OPERATION    AT    HIGH     PuLSE    REPETITION    13ATES.a ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATER    CuRRENT    (AT   6.3   VOLTS)

MINIMUM    HEATING     TIME

MECHAN  ICAL    DATA GENERAL:

MOUNTING    POSITloN

BASE

ANODE    CAP

COOLING    (NOTE    i)

NET    WE  IGIIT

D I MENS  I ONS

NOM.            MIN.            MAX.

6.3         5.9         6.7
9.6       11.6

VOLTS    A.C®

AMPERES

5           MINUTES

KUTHE
KU-25

HYDRG;EN
TliYRATR

ANY

SUPER    JUMBO   4-PIN   WITH   BAyoNET

All-18   WI"   CERAMIC    INSERT
Cl-L3,    MEDIUM,    WITH    COBONA    SHIELD

12         0uNCES
^SEE    OUTLINE
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KUTHE

KU-25
HYDROGEN
THYRATRON

R AT  I NGS :

-2-

MAX.     PEAK    ANODE    VOLTAGE,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,     INVERSE    (NOTE    2)

MIN.    ANODE    Supply    VOLTAGE

MAX.     PEAK    ANODE    CURRENT

MAX.     AVERAGE    ANODE    CuRRENT

MAX.    RMS    ANODE    CURRENT    (NOTE    3)

MAX.     EPY    X     18    X    PRR

MAx.    ANODE    CuRRENT    RATE    or    RisE

PE:AK    TRIGGER    VOLTAGE    (NOTE    4)

MAX.     PEAK     INVERSE    T8lGGER    VOLTAGE

MAX.    ANODE    DELAy    TIME    (NOTE    5)

MAx.     ANODE    DEL^y   TiME    DRIFT

MAX.    TIME    JITTER    (NOTE    6)

AMBIENT    TEMPERATURE

SHOCK    RATING

TYPICAL    OPERATION   AS    PULSE:    MODULATOR

12.0
12.0
3.5
300
2cO

3.8xT.uT$
1250

200
i.0

0.15
0.05

-goo  TO  fgryfJ
130

DC   RESONANT   CHARG ING:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITloN    RATE

PULSE    LENGTH

PuLSE    FORMING    NETwoRK     IMPEDANCE

TRIGGER    VOLTAGE

PEAl{    PoWEf}    OUTPUT    (RESISTIVE    LOAD   92¢   ZN)

PEAK    ANODE    CURBENT

AVERAGE    ANODE    CuF{RENT

NOTE   i:

K I  LOVOLTS

KILOVOLTS

KILOVOLTS    D.C.

AMPERES

M I LL  I AMPERES

AMPERES    A.C.

AMPERES/ysECOND

VoLTS
M I CR03ECOND

MICRoSECOND

M I C R OS E C ON D

CENT,

NAVY    (FLYWEIGHT)

SHOCK    MACHINE

12.0         K ILoVOLTS
2500         PuLSES/SECoND

0.4         MICRoSECoND

ue         OHMS
2cO       Volts
736         KILowATTs
130         AMPERES

0.13         AMPERES    D.C.

COOLING    PERMITTED.         HOWEVER,     THERE     SHALL    BE     NO    AIR     BLAST     DIRECTLY     ON    THE

BULB,

NOTE    2:

DURING    THE    F.IfisT    25    MlcRosEcoNDs    ArTER    coNDucTloN,     THE    PEAK     INVERSE    ANODE

VOLTAGE    SHALL    NOT    EXCEED    5.0    KV.

NOTE    3:

THE    ROOT    MEAN    SQUARE     ANODE    Cuf}RENT    SHALL    BE    COMPUTED    AS    THE    SQUARE    ROOT

OF    THE     PRODUCT    OF    THE     PEAK    CURRENT    AND    THE     AVERAGE    CURRENT.
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-3-

NOTE    h:

THE     PuLSE:     PRODUCED    BY    THE     DRIVER     CIRCUIT    SHALL    HAVE     THE     FOLLOWING

CHARACTERISTICS    WHEN    VIEWED    AT    THE    KU-25    SOCKET    WITH    THE    GRID    OF-THE

TUBE     DISCONNECTED:

A.        VOLTAGE

a.        DURATION

C.       RATE    or   RisE
D.          IMPEDANCE

ZOO-300  Volts
2   M!CRoSECONDS    (AT    7Q¢    POINTS)
200   VOLT/MICROSECOND    (MIN.)

50-5cO   OHMS    (MAX.)

KUTHE

KU-25
HYDROGEN

THYRATRON

THE     LIMITS    OF     ANODE    TIME     DELAy    AND    ANODE    TIME     JITTER    ARE    BASED    ON    TllE

MINIMUM    TRIGGER.         USING    THE     lllGliEST     PERMISSIBLE     TRIGGER     VOLTAGE     AND

LOWEST    TRIGGER    SOuBCE      IMPEDANCE    MATERIALLY    REt)UCES    THE'SE    VALUES    BELOW

TllE     LIWITS    SPECIFIED.

NOTE    5:

a
THE    TiME     or    ANODE     DELAy     IS    MEASURED    BETWEEN    THE:    26    PERCENT    poiNT    oN    TiiE

RISING    PORTION    OF     THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT     AT

wHicH    EviDENCE     or    ANODE    coNDucTioN    FiRST    APPEARS    oN    THE     LOADED    GRID

PULSE,

NOTE    6:

TIME     JITTER      IS    MEASURED    AT    THE     50    PERCENT     POINT     ON    THE     ANODE    CURRENT

P U L S E: ,

ADDITIONAL,    INFORMATION    FOB     SPECIFIC     APPLICATIONS    CAN    BE     OBTAINED    F.RON    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

Post   OFFlcE   Box   412
CLIFTON,    NEW    JERSEY
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T   I   N   T   A   T    I    V   E

DESCR I PT I ON :

ri

A

a

THE    E-38     ls    A    UNIPOTENTIAL    CATHODE    THREE    ELEMENT    HYDROGEN    THyRATBON.        AN

ELECTRICALLY    HEATED    TltANIUM    HVDRIDE     RESERVOIR      IS    CONNECTE:D     INTERNALLV

ACROSS    THE    CATHODE    HEATEf}S.        THE    E-38   WAS    DEVELOPED    TO   MEET    THE    NEEDS    OF

THE    MODULATOR     DESIGNER    FOR    A    LOW    PLATE     VOLTAGE    THYRATRON    FOR     OPERATION    AT

A    HIGH     DUDY     CYCLE.

ELECTR ICAL   DATA GENERAL:

HEATER    VOLTAGE

HEATER   CURRENT    (^T   6.3    VOLTS)
MINIMUM    HEATING    TIME

MECHAN ICAL    DATA GENERAL:

MOUNTING    POSITION

BASE

COOLING    (NOTE    i)
NET   WEIGHT

D I MENS  I ONS

RAT I NGS :

NOM.            MIN.            MAX.

6.3         5.7         6.6
5.5          6.7

MAX.     PEAK    ANODE    VOLTAGE,     F.ORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE    (NOTE    2)

MIN.    ANODE    SuPPLY    VOLTAGE

MAX.    PEAK    ANODE    CuRRENT

MAX.    AVERAGE    ANODE    CuRR[NT

MAX.    RMS    ANODE    CuRRENT    (NOTE    3)

MAX.     EPY    X      18    X     PF`R

MAX.    ANODE    CuRRENT    RATE    OF    RISE

PEAK   TRIGGER    VOLTAGE    (NOTE    4)

MAX.     ANODE    DELAY    TIME     (NOTE    5)

MAX.    ANODE    DELAy    TIME    DRIFT

MAX.    TIME    JITTER    (NOTE   6)

AMBIENT    TEMPERATURE

VOLTS    AC

AMPERES

3          MINUTES

ANY

PER    OuTLINE

0.3         PoUNDS
PER    0uTLINE

5'0
5.0
0.3

85
loo
2.9
2.5

12cO

0.6
0.15
0.01

-5r]fJ  TO   i  oryo

K I LOVOLTS

K I lovolTs
KILoVoLTS    DC

AMPERES

M I LL  I AMPERES

AMPERES    AC

xlo9
NMPS   I   U  See.

M I CROSECOND

M I CR OSE COND

M I CROSECOND

C
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KUTHE

I-38

NOTE    1:

-2-

CooilNG    or    THE    ANODE    LEAD     ls    pERMissIBLE,     BUT    THERE    SHALL    BE    No    AiR    aLAST

DIREctLy    ON    THE    BULB.

NOTE    2:

IN    PULSED    OPERATION,     THE    PEAK     INVERSE    VOLTAGE,     EXCLUSIVE    OF    SPIKE    OF     .05    uS

MAxiMUM    DURATloN,    sHALi    NOT    ExcEED   2ooo   V    DURING    THE    riRST    25    us    AFTER    TiiE

PULSE ,

NOTE    3:

THE    Root    MEAN    SQUARE    ANODE    CURRENT    SHALL    BE    coMpuTED    As    THE    SQUARE    Root    or

THE     PRODUCT    OF     PEAK    CURRENT    AND    THE    AVEftAGE    CURRENT.

NOTE    h:

::i::;::#;,T#;:::M!:o:::::;O::;:::i::(:;:);:;:,::;;:;:S::::::::Di
NOTE    5:

TIIE    TIME     OF    ANODE     DELAY     IS    MEASURED    BETWEEN    THE    26    PER    CENT     POINT     ON    THE

RISING    PORTION    OF    TliE     UNLOADEI)    CRIB    VOLTAGE     PULSE    AND    THE     POINT    AT    WHICH

ANODE    CONDUCTION    FIRST    EVIDENCES     ITSELF.    ON    THE    LOADED    GRID    PULSE.

NOTE   6:

TIME     JITTER     IS    MEASul]ED    AT    THE    50    PER    CENT    POINT    0N    THE    ANODE    CuRRENT     PULSE.

ADDiTloNAL     iNFORMATioN    FOR    spEciric    AppLicATioNs    CAN    BE    oBTAiNED    F.RON    THE

ELECTf}ON    TUBE    APPLICATloNS    SECTION

ITT    COMPONENTS    DIVIsloN

Post   OFFICE   Box   412
cLirTON,    NEw    JERSEy
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*ON   FINISHED   TUBE   ADD    .030
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\
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A\>-__,-
2
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R   SOLDER

INS    .156   +   .003   DIA

PIN   ARRANGEMENT   AND   DIMENSIONS   ONLY
AS   PER  A4-9  MIL-E-lc
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T    E   N    T    AT     I    V    I

CERAMIC    HYDROGEN    THYRATRON

DESCR  I PT  I ON :

A

+

n

THE    KU-7oB     Is    A    uNlpoTENTiAL    cATiioDE    THREE    ELEMENT    HyDfloGEN    THyRATRON    or

CERAMIC    METAL     CONSTRUCTION     DESIGNED    F.OR     USE      IN     COMPACT    MODULATORS     FOR     HIGH

PERFORMANCE     RADARS    AND    FOR    MISSILE     APPLICATIONS.

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

*   HEATER    CURRENT    (AT   6.3    VOLTS)

MINIMUM    HEATING    TIME

MECHAN  ICAL    DATA GENERAL :

MOUNT  I  NG    POS  IT  I  ON

D I MENS  I  ONS

RAT I NGS :

NOM.            MIN.            MAX.

6.3          5.8         6.8
2.0         3.2

MAX.     PEAK    ANODE    VOLTAGE,     F.ORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    i)

MIN.     ANODE    SUPPLY    VOLTAGE

MAX®     PEAK    ANODE    CURRENT

MAX.     AVERAGE    ANODE    CuF{RENT

MAX.    RMS    ANODE    CURfl[NT    (NOTE    2)

MAX.     EBy    X     IBX    X     PRR     (PB)

MAX.     ANODE    CURRENT,    RATE     OF    RISE

PEAK    TFHGG[R    VOLTAGE     (NOTE    3)

MAX.     PEAl<     INVERSE    TRIGGER    VOLTAGE

MAX.    ANol)I    DELAy    TIME     (NOTE    4)

MAX.     ANODE    DELAy    TIM[    DRIFT

MAx.    TiME    JiTTm    (NOTE    5)

AMBIENT    TEMPEftATURE

SHOCK    RATING

V  I BRAT  I  ON

tt     INDICATES    CHANGE    FROM    DATA    SHEET    DATED   6-61

VOLTS    AC

AMPERES

30        S[CoNDS

ANY

PER    OUTLINE

loo

3cO
0.50
0.10
.005

-65    To  fu50f.
2cO

20

K I  LOVOLTS

K  I LOVOLTS

kllovoLTS   DC
AMPERES

M I  LL  I  AMPERES

AMPEFtE:S    AC

tips./U  See.

VOLTS

U    SECOND

u    SECOND

U    SECOND

C

10-61



KUTHE

KU-70  a

NOTE    1:

-2-

THE    PEAK     INVERSE    VOLTAGE    sHouLD    NOT    EXCEED   2.5    KV    DURING    THE    rlRST    25    MlcRo-

SECONDS    AF.TER    THE     PULSE.

NOTE    2:

THE     ROOT    MEAN    SQUARE     ANODE     CURRENT    SHALL    BE     COMPUTED    AS     TllE:     SQUARE     HOOT     OF

THE     PRot)UCT     OF     THE     PEAK    CURRENT     AND    THE     AVERAGE     Cuf}RENT.

NOTE    3:

TllE     Df}lvER     PULSEj     MEASURED    AT    THE    TUBE     SOCKET    WITH    THE     THYRATRON    GRID    DIS-

CONNECTED    SHOULD    liAVE     TliE     FOLLOWING    CtlARACTERISTICS!

A.        VOLTAGE

a.        DURATloN

C.           lMPEDANCE:

D.        TIME    oF    RISE

150   VOLTS    (MIN.
2   MICRoSECoNDS

1500   OHMS    (MAX.

0.5   MICRoS[CoND

to  3cO  Volts   (MAx.)
AT    70    PERCENT    POINTS)

THE     LIMITS    0F    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTEP    ARE     BASED    ON    THE    MINl-

MUM    TnlGGER.        UsiNG    THE    HiGiiEST    pERMissiBLE    TRIGGER    voLtAGE    AND    Lowest

TBIGGER     SOURCE      IMPEDANCE     MATERIALLy    REDUCES    THESE     VALUES    BELOW    THE     LIMITS

SPEC  I F  I ED.

NOTE    h:

THE     TIME     OF    ANODE    DELAY      IS    MEASURED    BETWEEN    THE    26    PEPCENT     POINT    ON    THE

RISING    PORTloN    OF    THE     UNLEADED    GRID    VOLTAGE     PULSE    AND    THE     POINT     AT    WHICH    Evl-

DENCE    OF    ANODE     CONDUCTloN    F.lRST    APPEARS    0N    tHE     LOADED    GPID    PULSE.

NOTE    5:

TIME     JITTER      IS    MEASURED    AT    THE     50    PERCENT     POINT     ON    TtlE    ANODE    CuRRENT     PULSE.

ADDITloNAL     iNropMATioN    FOR    spEciFlc    AppLicATioNs    CAN    BE    oBTAiNED    FROM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT   CoMPoNENTS    DIVIsloN
Post   OFF.lcE   Box   h]2
CLIFTON,    NEW    JERSE:V

6-61



-3-

rt

a



DESCR  I PT I ON :

T    I   N   T   A   T    I    V   E

CERAMIC    HYDROGEN    DIODE

THE    Ku-93     IS    A    CERAMIC    ENVELOPE,      lNDIRECTLY    HEATEt),     HYDROGEN    FILLED    DIODE

FOR    USE     iN    HiGi+    vO.LTAOE    fiECTIFiER    AND    ciippm    ciRcuiTs.        THls    TUBE,

EQulppEO   wiTH    A    HyDROGEN    RESEfivom    will    Give    ExcELLENT    sERvicE    uNDEfi
SEVEFiE     ENVIFtoNMENTAL     CONDITloNS.`

THE      INHEREN1.      lMMUNITY     FROM    €LECTBICAI    SURGE     DAMAGE,     AND    RUGGED    PHYSICAL

CONSTRUCTION    SUIT     THIS     DIODE     TO    COMPACT     HIGll     POWER     RECTIFIERS    AND

MODULAT0BS.

EL[CTf"CAL   DATA GENERAL :

HEATER    VOLTAGE

HEATER    CuRRENT    (AT    5.0    VOLTS)

HEATER    (NOTE    1)

RESERVOIR    VOLTAGE     (NOTE    2)

RESERVOIR    CURBENT    AT    5.0   VOLTS

MINIMUM    HEATINC    TIME

MECHANICAL    DATA GENERAL :

MOUNTING    POSITION

BASE

COOLING    (NOTE    3)

NET    WEIGHT

DIMENSIONS    (SEE    0uTLINE    DRAWING)

MAX  IMUM   ftAT INGS:

PEAK     INVEf]SE    ANODE    VOLTAGE

PEAK    ANODE    CuFiFtENT

AVERAGE    ANODE    CuRRENT

R.M.S.     ANODE    CUPRENT     (NOTE    h)

ANODE    VOLTAGE    DROP

INITIAL    FIRING    VOLTAGE     (NOTE    5)

RECURRENT    F.lRING    VOLTAGE

AMBIENT    TEMPERATURE

NOM.            MIN.            MAX.

5.0          4.7          5.3
15.0      `27.0

5.0         4.7          5.8
3.5           5.5

Volts   AC
AMPERE9

Volts
AMF.ERGS

5          MINUTES

VERTICAL    ONLY,     BASE     DOwN

PER    0uTLINE

RECTIFIER       CllppER

3.0        PouNos

BACK    SWINC

D I ODE

30.0
5cO
2.0

15.0

-  55°  To  /  |25°

KILovolTS
AMPERES

AMPEflES

AMPERES

VOLTS

Volts
VolTS
CENT  I GRADE

KUTHE
KU-93
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KUTHE

KU-93

NOTE    i:

SEE     OuTLINE     DPAWING.

NOTE    2:

-2-

THE    opTiMUM    RESERvom     VOLTAGE     FOR    RECTIFIER    AND    PULSE    TRANSFoftMER    BAci{

SWING    CllppER    SEf!VICE      IS    5.0    VOLTS.        THl9    MAY    BE    OBTAINED    BY    DlflECT    CON-

NECTioN    TO    THE    CATHOOE    HEATm    supply.        Fofi    USE     IN    cERTAiN    TypEs    OF     iN-

vERSE      CLIPPER    SERVICEj     A    f}ESEfivoIR     VOLTAGE     SOMEWHAT    HIGliER     OR    IOWEf}    MAY

BE    REQUIRED    (ERES    h.O    -6.0    VOLTS).

NOTE    3:

AIR    BLAST    COOLING    (10    CFM)      IS    RECOMMENDED    ABOUT    THE    BASE    AND    ANOO€    FOR

OPERATION     IN    IllcH     AMBIENT    TEMPEPATUBE.

NOTE    tr:

THE    ROOT    MEAN    SQUARE     ANODE    CURRENT    SHAL.L    BE     COMPUTED    AS    THE    SQUARE    FtooT

0F    THE     PF`ODuCT    OF'     PEAK    CUFtRENT    AND    THE    AVERAGE     CURRENT.

NOTE    5:

lT      IS    RECOMMENDED    THAT    THE    BAFFLE     BE     LEFT    FLOATING    FOR    BECTIFIER    SERVICE.

THE    BAFFLE    SHOULD    BE    CONNECTED    TO    THE    CATHODE    FOR    CllppEB    9ERVICE.

ADDITIONAL      INFORMATION    FOR     SPECIFIC     APPLICATIONS    CAN    BE     OBTAINE     FROM    Tt+I

ELECTfloN   TUBE    APPLICATIONS    SECTION

ITT    EIECTRON   TUBE    DIvl910N
Post   0rFicE  Box   loly
CLIFTON,    NEW    JERSEY
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T    E   N   T    A   T     I    V   E

CERAMIC    HYDROGEN    DloDE

Eil

®

EiiR

L_

DESCR  I PT I 0N :

THE     KU-9ly     ls    A    CERAMIC    ENVELOPE    HYDPIOGEN    FILLED    DIODE.        THIS    TUBE     IS    DESIGNED

rof`    RECTiFiEB    AND    PULSE    TRANSFORMER    BACKswlNc    DioDE    cLlppEft    APPLlcATloNs.

THE     low    TUBE     VOLTAGE     DROP    AND   WIDE    RANGE     OF    AMBIENT    OPERATING    tEMPERATufiES,

lDEALLy    SUIT     THIS    TUBE     TO    THE     ENVIRONMENTS    ENCOUNTERED     IN    MILITARy     EQulpMENT.

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

#       HEATER    CURRENT    (AT    5.0   VOLts)

::::::O(#:L:!GE   (NOTE  2)
R€sERvom   CuRRENT   At   5.0   Volts
MINiiuiuM    HE^tiNa    TiME

MECHAN  ICAL    DATA GENERALS

MOUNTING    PosltloN

::::,(:E!N:::L3)E)
NET    WE  IGHT

DIMENsioNs    (SEE    OUTLINE    DRAwiNa)

MAX IMUM   RAT  INGS:

PEAK     INVERSE    ANODE    VOLTAGE

PEAK    ANODE    CURRENT

AVERAGE    ANODE    CURRENT

R.M.S.    ANODE    CURRENT

ANODE    VOLTAGE    DROP

iNiTIAL    riRiNG    VOLTAGE     (NOTE    ly)

REcuRI]ENT    riRiNG    VOLTAGE

AMBIENT    TEMPERATURE

NOM,

5.0

MIN,

tr.7
18.0

h.7
5'0

MAX,

5.3
28.0

5.3
20.0

Volts   AC
AMPERES

Volts
AMPERES

5          MINUTEs

VERtlcAL    ONLY,    BASE    DOWN

11.5         PoUNDS

BACK    SWING

RECTIFIER        CLIPPEf`                DIODE

#        lNDIC^TES    CHANGE    FROM    OAT^    SHEET    DATED   6-61

K I LOVOLTS

AMPERES

AMPERES

AMPEf]ES

VOLTS

VOLTS

Volts
DECFtEES    C

10ril



KUTHE

KU-9h

Note   ls

-2-

CAtHODE    CONNECTED    to    CENTER    or    cAtHODE    HEATER.

NOTE    2:

THE    OPTIMUM    ftESERvom     VOLTAGE    FOR    REctlrlER    AND    PULSE    TRANSFORMEf{    BACK

SWINC    CLIPPER    SERvtc€      ls    5.0    VOLTS.        THIS    MAY    BE    OBTAINED    BV    DIRECT    CON-

NEctloN    TO    THE    CATIJODE    l1£ATEft    SUPPLY.        F.OB    use     IN    CERTAIN    1.YPES    OF     IN-
VERSE   cLippER    sERvicE,     A    RESERvom    volTAGE    SoMEWHAT    HIGHER    0R    LowER    MAT    BE

fiEQUIRED   (ERES   a   4.0   -6.0   Volts).

NOTE    3!

AiR    BLAST    cooLiNG    (10    crM)     is    REcoMMENDED    ABouT    THE    BASE    AND    ANODE    FOPI

OPERATION     IN    HIGH     AMBIENT     TEMPERATURES.

NotE   4:

lT     Is    REcoMMENDED    "At    tHE    OAF.rLE    BE    LEFT    rLo^TiNa    Fort    RECTlf.iE:R    SE:RvicE.

THE    BAFFLE    SHOULD    BE    CONNECTED    to    THE    CATHODE    F.OR    CLIPPER    SERVICE.

ADDITIONAL     INFORMAtloN    FOR    SPECIFIC    APpllcATIONS    CAN    BE     OBTAINE:D    FROM    Tl1£

ELECTRON    TUBE    APpllcATIONS    SECTION

ITT    CoMPoNENTS    Dlvls|oN
Post   OFF Ice   Box   412
CLlrTON,    NEw    JERSEy

6-61
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ELECTRON    TUBE     DIVISION
lox  loo E^StoN,  P^.   I.0{3

TELEOFt^PN     Coftpof.^Tl®N

``-. rty.±.:.->Q`^  _i..~ ~     `.~>.           _         .,,...,,  is..®.`_.,>..4.,.^4tr.*...:i±.+\rijAzfroa.-Le bt.,-`-..`±  in-.~L `-,-ulJ` ,-,.,  try'=-cO`ti __,A-Aur__c_~_.___.._*..~,iri

cROwBAR  rHyRAmoi`I

I}ESCRIHION:

The  type  KU-LL71  1s  a  ceranlc  hydrogen thymtron  designed for  Crowhar  service.
This  tube  ls  edulpped with a trydrogen  re6ervolr for maxin]m  depezichbllity.

EIEC"ICAI.  RARE,   GENERAI. :

e

Heater Voltage
Heater Current  (at  6.3 volts)
Reservoir Voltage  (Note  1)
Reservoir Current
Mihimm Heating Tine

RECENICAL  RATA,   GE?`iERAL :

Mounting  Position
Base
Cooling  (Note  2)
Net  Weight
Dimensions

RATINGS:

Ncm.          Min.            Max.

Volts  AC
AmpereB
Volts
ApereB
Minutes

TYRE
KU-ly71

Any
See  Outline

0. 3        Pounds
Per Outline

}iinx.  Peak Anode  Voltage,  Forward,  Tmn8ient
(Note  3)

Max.  Peak Anode  Voltage,  Forward,  Qperatlng
Max.  Peak Anode  Voltage,   Inverse
Min.  Anode  Supply Voltage
Max.  Peak Anode  Cument  (Note  ly)
Averaging Tine
Max.  Discharge  Time  (Note
Peak Trigger Voltage  (Ncte
MELx.  Anode  Dela]r  Time
Ainbient Teapemture

20. 0       Kilovolts

16. 0       Kilovolts
16. 0       Kilovolts
0. 5        Kilovolts  Ix}
250        Ampere a

10         Se conds
0.i        Seconds

I. 0       Microseconds
-55°to+iooo       c

10-63



KU-471

Note  1:

Adjust  regerv.olr voltage to value  lndictited on tube within  ±  5¢.

Note  2:

RTo  cooling  requlrea.

Note  3:

The mcod"m peck forverd trmslent anode voltage "ting elpplle8 to a traneleat
voltage  condition wherein the  dumtlon of the tmn8ient  doeB not exceed two
6econdB.

Note  4:

The  alloveble time  of  discharge varle8 irith the  current ®8  choun:

Rectlfler Short Clrcult Period
„                     „                  I,                  ''
''                     ''                  ,I                   ''

Filter I)18charge                   "

Time will be zneaBured free tbe  lnltlatlon of the  diBcbarge.

Note  5:

The  driver pulse measured at the tube  8oc]set with the thpetron grid
digcomected Shall be:    egy =  2cO Volts mlnlmm;  tp  = 2.0 Microseconds
mininrm;  ixpedanc.e  of  driver clrcult  50  -  5cO OhaB.

•-2- 10-63
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DESCR I PT I ON :

THE    1257     ls    A    UNIPOTENTIAL    CATHODE,     THREE    ELEMENT    HYDROGEN    FILLED    THy-

RATRON    DESIGNED    F.OR     A    NETWORK     DISCHARGE:    SERVICE.          IN    SUCH    SERVICE,      lT

IS    SUITABLE    FOR    PRODUCING    PULSE    Outputs    0F    33    MEGAWATTS    AT    AN    AVERAGE

pOwER    LEVEL    OF.    MORE    THAN    tro    Kirf .

TliE    SPECIAL    FEATURES    OF    THE    1257     INCLUDE    AN     INTERNAL    HYDROGEN-RESERVOIR

CAPABLE     OF    PRODUCING    A    WIDE     BANGE     OF    HYDROGEN    PRESSURE    AND    MAINTAINING

THis    PRE:SSuRE    AT    THE    DESIRED    VALUE    THRouGHoUT     ITS    uSEruL    LIFE.a

a

ELECTRICAL    DATA GENERAL:

HE:ATER    VOLTAGE

HEATER   CURRENT    (AT   6.3   Volts)
HEATER    (NOTE    1)

RESERVOIR    VOLTAGE    (NOTE    2)

PESERVOIR    CURRENT    AT    4.5    VOLTS

MINIMUM    HEATING    TIME

MECHANICAL    DATA GENERAL :

MOUNTING    POSITION

BASE

ANODE    CAP

CooLING    (NOTE    3)

NET   W[lGHT

D I ME Ns  I ONS

NOM.            MIN.            MAX.

6.3         6.0         6.6
20.0      40.0

3'5        6.0
3.0        8.0

VOLTS    A.C.

AMPERES

VOLTS

AMPERES

15          MINUTEs

KUTHE
re57

HYDROGEN
THYRATR

VERTICAL    ONLY,    BASE     DOWN

PER    0uTLINE

PER    OUTLINE

10         PoUNDS
SEE    OUTLINE

5-62



KUTHE:

1257
HYDR03EN
THYRATRON

RAT I NGS :

MAX        PEAK    ANODE    VOLTAGE,     FORWARD

MAX

M'N

MAX

MAX

MAX

MAX

MAX

PEA

MAX

MAX

MAX

MAX

-2-

PEAK    ANODE    VOLTAGE,     INVERSE    (NOTE    h)

ANODE    SUPPLY    VOLTAGE

PEAK    ANODE    CuRRENT

AVERAGE    ANODE    CUPRENT

RMS    ANODE    CuRRENT    (NOTE    5)

EPY    X     18    X    PRR

ANODE    CURfiENT    RATE    OF.    RISE

TRIGGER    VOLTAGE    (NOTE   6)

PEAK     INVERSE    TRIGGER    VOLTAGE

ANODE    DEALT    TIME    (NOTE    7)

ANODE    DELAy    TIME    DRIFT

TIME    JITTER    (NOTE    8)

AMBIENT    TEMPEBATURE

TYPICAL   OPERATloN   AS    PULSE   MOOuLATOR

33.0        KILovoLTs
33.0        KILovoLTs

3.5          KILOVoLTS    D.c.
2000         AMPE RE: S

2.6          AMPERES

60          AMPERES    A.C.
20  X  109

10,CcO           AMPERES/ysECOND

650       Volts
i.0         MICROSECOND

0.10         MICROSECOND

0.01          MICROSE:COND

(  IN'T'^L)
°.02       JJSL:::;D   (END   OF

-55°  To  ftFfo

DC   RESONANT    CHARGING:

PEAl{    NETWORl{    VOLTAGE

PuLSE    REPETITloN    RATE

PULSE    LENGTH

PULSE     FORMING    NETWORK     IMPEDANCE

TRICGER    VOLTAGE

PE:AK    POWER    Output    (RESISTIVE    LOAD   92¢   ZN)
PEAK    ANODE    CURRENT

AVERAGE    ANODE    CuRRENT

NOTE    1:

CATHODE     CONNECTED    T0    CENTER     Of.    CATHODE     HEATER.

NOTE    2:

CENT,

K I LOVOLTS

PULSES/SEC.

M  I CROSECOND

0I"S
VoLTS
MEGAWATT

AMPERES

AMPERES     D.C®

RESERVOIR    VOLTAGE     IS    MARl<ED    ON    THE    BASE    0F.    EACH    VC-1257.        THIS     IS    THE

CORRECT    VOLTAGE     F.OR     ONE     TYPICAL     OPERATING    CONDITION    BUT      IS    NOT     THE     OPTIMUM

VALUE     F.OR     ALL    TYPES     OF.     OPERATloN®        THIS     VALUE:     MAY    BE     USED     INITIALLY      IN    NEW

APPLICATIONS    AND    THE     OPTIMU'M    VAt.UE    MAY    THEN    BE     OBTAINE:D    BY     EXPLORING     THE

RANGE     OF.    VOLTAGE     ON    EITHER    SIDE     OF.    THAT    MARKED    ON    THE     TUBE.        EXCESS    RESERVOIR

VOLTAGE    WILL    RESULT     IN    A    F.AILURE     OF    TllE:    THyRATRON    TO    DEloNIZE    BETWEEN    PULSES

(CONTINUOUS    CONDUCTION).         INSuFFICIENT    RESERVOIR    VOLTAGE    WILL    RESULT      IN
EXCESS    ANODE:     DISSIPATION    AS      INDICATED    By    VISIBLE     HEATING    OF.    THE     ANODE.        THE

OPTIMUM    RESERVOIR    VOLTAGE      IS    THE    MIDPOINT    BETWEEN    THESE    TWO    EXTREMES.          lN

CERTAIN    APPLICATIONS     IT    MAY    BE    NECESSARt    TO    PROVIDE    A    REGULATED    SOURCE    TO

ASSURE    OPERATION    WITHIN    THE     PERMISSIBLE    RANGE     OF    ftESERV0lR    VOLTAGES.        CONSULT

MANUFAC.TURER     F.OR     STARTING     PBOGRAM     IF     NECESSARY.

5-62
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NOTE    3:
a

h

KUTHE

1257
HYDROGEN    THYRATRON

COOLING    OF    THE     ANODE     LEAD     IS     PERMISSIBLE,     BUT     THE:RE     SHALL    BE     NO    AIR     BLAST

DIRECTLY    ON    THE    BULB.

NOTE    h:

DURiNG    THE    riRST    25    MICRoSEcoNDS    AFTER    CoNDuCTioN,     THE    PEAK     INVERSE

ANODE    VOLTAGE    SHALL    NOT    EXCEED    5    KV.

NOTE    5:

THE    ROOT    MEAN    SQUARE    ANODE    CuRRENT    SllALL    BE    COMPUTED    AS    THE    SQUARE    ROOT    OF

THE    PRODUCT    OF    PEAK    CuRRENT    AND    THE    AVERAGE    CuRRENT.

NOTE   6:

THE     PULSE     PRODUCED    BY    THE     DPIVER    CIRCUIT    SHALL    HAVE    THE     FOLLOWING    CHARA-

CTERISTICS    WHEN    VIEWED    AT    THE    1257.SOCKET    WITH    THE    TUBE    REMOVED.

A.        AMPLITUDE

a.       DuflATION

C.        TIME    OF    RISE

D.          IMPEDANCE

13cO-2500  Volts
2   MICROSECONDS    (AT    70¢   POINTS)

0.35   MICROSECoNDS    (MIN.)

10-25   OHMS

THE     LIMITS    OF    ANODE     TIME     DELAY    AND    ANODE    TIM[     JITTER     ARE     BASED    ON    THE

MINIMUM    TBIGGER.        USING    THE    HIGHEST    PERMISSIBLE    TRIGGER    VOLTAGE     AND    LOWEST

TRIGGER    SollRCE      IMPEDANCE    MATERIALLY    REDUCES    THESE     VALUES    BELOW    THE     LIMITS

SPEC  I F  I ED.

NOTE    7:

THE    TIME    OF    ANODE    DELAY      IS    MEASURED    BETWEEN    THE    26    PERCENT    POINT    ON

THE     RISING    PORTION    OF    THE    UNLOADE:D    GRID    VOLTAGE:     PULSE     AND    THE     POINT     AT

WHIcll    ANODE     CONDUCTION    F.lRST    EVIDENCES     ITSELF     ON    THE     LOADED    GRID    PuLSE.

NOTE   8:

TIME     JITTER     !S    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CURRENT    PULSE.

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    F.ROM    THE

ELECTRON    TUBE:    APPLICATIONS    SECTION

ITT   cOMpONENTs   DivisioN   -p.O.    BOx   tri2
CLIF.TON,    NEW    JERSEY
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DESCR  I PT I 0N :

THE    59ue     ls    A    uNlpoTENTiAL    CATHODE,     THREE    ELEMENT    HyDROGEN    FILLED

THYRATRON    DESIGNED    FOR     NETWORK     DISCHARGE     SERVICE.          IN    SUCH     SERVICE,      lT

IS    SUITABLE    FOR    PRODUCING    Pulse    Outputs    OF    MORE    THAN    ]2   MECAWATTS    AT    AN

AVERAGE    POWER    LEVEL    OF    MORE    THAN    12    M.

THE    spEciAL    FEATUREs    OF.    THE    59ue     INCLUDE    AN     INTEFiNAL    HyDROGEN-

RESERvOIR    CAPABLE    Or    pRODuciNG    A    wlDE    RANGE    OF.    HyDROGEN    pREssuRE    AND

MAINTAINING    THIS     PRESSURE     AT    TllE     DESIRED    VALUE     THROUGHOUT     ITS    USEFUL

LIFE.         F.Uf}THER     FEATURES     ARE    THE    HIGH     PEAK     VOLTAGE    AND    CURRENT    RATINGS.

® ELECTR  ICAL   DATA GENERAL:

HEATED    VOLTAGE

HEATER    CuRRENT    (AT   6.3    VOLTS)

HEATER    (NOTE    i)
RESERVOIR    VOLTAGE    (NOTE    2)

RESERVOIR    CuRRENT    ^T    4.5   VOLTS

MINIMUM    HEATING    TIME

MECHAN ICAL    DATA GENERAL:

MOUNT  ING    POS  IT  ION

BASE
ANODE    CAP

CooLING    (NOTE    3)
NET   WEIGHT

D I HENS  I ONS

NOM.               MIN.               MAX.

6.3            5.9            6.7
25'0         33'0

2.5             5.5
3.0           6.0

KurHE
59as

HYDROGEN
THYRATR

VOLTS    A.C.

AMPERES

VOLTS

AM P E FZ E: S

15          MINUTES

VERTICAL    ONLY,     BASE     DOWN

PER    OuTLINE
PER    OUTLINE

4-1/2        PouNDS
PER    OuTLINE

5J52



KUTHE

59ue

RAT I NGS :

-2-

MAx.     PEAK    ANODE     VOLTAGE,     roRWARD

MAX.     PEAK    ANODE     VOLTAGE,      INVERSE     (NOTE    4)

MIN.     ANODE    SUPPLY     VOLTAGE

MAx.     PEAK    ANODE    CuRREr¢T

MAX.     AVERAGE     ANODE    CuRRENT

MAX.    RMS    ANODE    CuRRENT    (NOTE    5)

MAX.     EPV    X      18    X     PRR

MAX.     ANODE    CURRENT    RATE     OF     BISE

PEAK    TRIGGER     VOLTAGE     (NOTE    6)

MAx.     PEAl{     iNVERSE    TRiaGER    voLTA6E

MAX.    ANODE    DELAy    TIME     (NOTE    7)

MAX.     ANODE    DEL^y    TIME    DBIFT

MAX.    TIME    JITTER    (NOTE    8)

AMBIENT    TEMPERATURE

TYPICAL    OPERAT  ION   AS    PULSE   MODULATOR

25
25

5.0
loco
i.0

31.8
9.o  x  ro9

5000

650
i.0

0.25
0.01
0.02

-55°  To  fic5°

DC   RESONANT   CHARG ING:

PEAK    NETWORK    VOLT.AGE

PULSE    REPETITION    RATE

PULSE    LENGTll

PULSE     FORMING    NETWORK     IMPEI}ANCE

TRIGGER    VOLT^CE

PEAK    POWER    OuTPuT    (RESISTIVE    IOAb

92¢   ZN)
PEAl<    ANODE    CURRENT

AVERAGE    ANODE    CURRENT

NOTE    1:
CATHODE    CONNECTED    To    c[NTEn    oF.    C^TtioDE    HEATER.

NOTE    2:

K I LOVoLTS

K I LOVOLTS

KILOVOLTS    D.C.

AMPERES

AMPERES

AMPERES    A.C.

AMPERES/USECOND

VOLTS

M I C R OS E C ON D

M I CROSECOND

MIC.ROSECOND    (lNITl^l

USECOND    (END    OF.     LIF.E

CENT,

15.0         KILovoLTS
1500         PULSES/SECoND
i.25         MICRoSECoND
15.6      'OHMs
8cO       Volts

3.6         MEG^WATT
5cO         AMPERES

0.94         AMPERES   D.c.

RESERVOIR    VOLTAGE     IS    MARKED    ON    THE    BASE    OF    EACH    59tl8.

THIS     IS    TllE    CORflECT    VOLTAGE    FOR    ONE    TYPICAL    OPERATING    CONDITION    BUT     IS    NOT

THE    OPTIMUM    VALUE    FOP    ALL    TYPES    0F    OPERATION.        THIS    VALUE    MAY    BE    USED

INITl^LLY      IN     NEW    APPLICATIONS    AND    THE     OPTIMUM    VALUE    MAY     THEN    BE     OBTAINED

BV    EXPLORING    TllE     RANGE     0F     VOLTAGE     ON    EITHER    Sloe    OF    THAT    MARKED    ON    THE

TUBE.        EXCESS-RESERVOIR    VOLTAGE    WILL    RESULT     IN    A    F.AILURE     OF.    THIS    THYBATR®N

TO   DEioNizE    BETWEEN    puLSEs    (cONTiNuOuS    cONDucTioN).        INsuFrlciENT    RESERvoiR
VOLTAGE    will    REsuLT     iN   ExcE9s    ^N®DE    DissipATIoni    As     iNDicATED   By    vislBLE

HEATING    or    THE    ANODE.       THE    OPTIMUM    pESERvoiR    v®iTAGE     is    THE    MiDpolNT

BETWEEN    THESE    Two    EXTREMEs.        IN    cERTAm    ^ppLicATioNs     IT    MAT    BE    NECEss^Ry

1.0    PPOVIDE    A    flEGULATED    SOURCE    TO    ASSURE    OPERATION    WITtuN    THE     PERMISSIBLE

RANGE    or    RESERvolR    voLTAGEs.

5ng2
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NOTE    3:

cooiiNG    Or    THE    ANODE    LEAD     is    pERMlssiBLE,     But    THERE    SHALL    BE    NO    AIR

BLAST    DIRECTLY     ON    THE     BULB.

NOTE    4:

DufuNG    THE     FIRST    25    MICROSECONDS    AF.TE:R     CONDUCTloN,     THE     PEAK      INVEf}SE

ANODE     VOLTAGE     SHALL    NOT     EXCEED    5    KV.

NOTE    5:

THE     ROOT    MEAN    SQUARE     ANODE    CURRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE

flooT    OF    THE    PPODUCT    0F    PEAK    CuRRENT    AND    THE    AVERAGE    CURRENT.

NOTE   6:

THE     PULSE     PRODUCED    BY    THE     DRIVER     Clf}CUIT    SHALL    HAVE     TllE     F.OLLOWING     CHA-

RACTERISTICS    WHEN    VIEWED    AT    THE     591+8    SOCKET    WITH    THE    TUBE    REMOVED:

A.       AMPLITUDE                      700-1000   VOLTS
8.        DURATloN                           2   MICROSECONDS    (AT    70¢    POINTS)

C.       RATE    OF    RISE              looovoLTS/MICROSECOND    (MIN®)

D.        IMPEDANCE                       50-200   OHMS

THE     LIMITS     OF.    ANODE     TIME     DELAY     AND    ANODE     TIME     JITTER    ARE     BASED    ON    THE

MINIMUM    TRIGCEP.        USING    TIJE    HIGHEST    PERMISSIBLE    TfuGGER     VOLTAGE    AND

LOWEST    TRIGGER     SOURCE      IMPEDANCE    WILL    MATERIALLY    REDUCE     THESE     VALUES    BELOW

THE     LIMITS    SPECIF.lED.

NOTE    7:

THE    TIME     OF    ANODE     DELAY      IS    MEASURED    BETWEEN    THE    26    PERCENT    POINT    ON    THE

BISING    PORTION    OF    THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT    ^T

WHICH    ANODE    CONDUCTION    FIRST    EVIDENCES     ITSELF     ON    THE     LOADED    GfuD    PULSE.

NOTE   8:

KUTHE

59ue

TIME     JITTER     IS    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CuRRENT    Pulse.

ADDITIONAL     iNroRMATloN    FOR    spEc-IFic    AppLlcATioNs    CAN    BE     OBTAINED    FROM    THE:

ELECTRON    TUBE    APPLICATloNS    SECTION

ITT    COMPONENTS    DIVISION

Post   OFF.ICE   Box   4]2
CLIFTON,    NEW    JERSEY





a

a

DESCR  I PT I ON :

THE    59!+8A     IS    A    UNIPOTENTIAL    CATHODE,     THREE    ELEMENT    HyDROGEN    FILLED

THYRATFtoN    DESIGNE:D    FOR     NETWORK    DISCHARGE     SERVICE.          lN    SUCII    SERVICE,      lT

IS    SUITABLE    FOR    PRODUCING    PuLSE     OUTPUTS    OF    MORE    THAN    ]±    MEGAWATTS    AT

AN    AVERAGE    pOwER    LEVEL    OF    MORE    THAN    re    Kw.

THE    SpEcl^L    FEATUREs    oF    THE    59!+8A     INCLUDE    AN     iNTERNAL    HyDROGEN-BESERvom

CAPABLE     OF     PRODUCING    A    WIDE     RANGE     OF.    HYDROGEN    PRESSURE     AND    MAINTAINING

TIJIS    PRESSURE     AT    THE     DESIRED    VALUE     THROUGHOUT     ITS    USEFUL    LIFE.        Fuf}THEP

FEATURES    ARE     THE     HIGH     PEAK    VOLTAGE     AND    CuRRENT    RATINGS.

ELECTR  ICAL    DATA GENERAL :

HEATEFi    VOLTAGE

HEATER    CUBRENT    (AT    6.3    VOLTS)

HEATER    (NOTE    1)

RESERVOIR    VOLTAGE     (NOTE    2)

RESERVolR    CURRENT    AT    4.5   VOLTS

MINIMUM    HEATING    TIME

MECHAN  ICAL    DATA GENE:RAL:

MOUNTING    POSITI0N

BASE

ANODE    CAP

CooLING    (NOTE    3)

NET    WEICHT

D I MENS  I  ONS

NOM.               MIN.               MAX.

6.3            5.9            6.7
25'0         33'0

2.5             5.5
3'0           6.0

KtJTHE

59raA
HYORCBE
TurRATR

VOLTS    A.C.

AMPERES

Volts
AMPERES

3          MINUTEs

VERTICAL    ONLY,    BASE    DOWN

PER    OuTLINE

PER    OUTLINE

4-i/2 PouNDS
SEE    OUTLINE
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KUTHE

59ueA
HYDROGEN

THYRATRON

RAT I NGS :

*£-

MAX.     PEAI{    ANODE    VOLTAGE,     FORWIRD

MAX.    PEAK    ANODE    VOLTAGE,     I        ERSE    {NOTE    4)   .

MIN.    A"OOF    Supply   VOLTAGE
MAX.     PEAK    ANODE    CURRENT

MAX.     AV€HAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CuRRENT     (NOTE    5)

MAX.     EPY     X      18    X     PRR

MAX.     ANODE:    CULRRENT    RATE     Of.    RlsE

PEAK   TRiGGm   VoLTAGE    (NOTE   6)
MAX.     PEAK     INVERSE    Tfu6QER    VOLTAGE

MAX.     ANODE    DELAY    TIME    {N®T€    7)

MAX.    ANODE    DELAy    T"E    DRIFT

MAX.    TIME    JITTER     (NOTE    8)

AMBIENT    TEMPERATURE

TYPICAL    OPERATION    AS    PULSE   MODULA

25
25

5.0
I,000

i.0
30.0

9.0  x  109
5,000

650
i.0

0.25
0.01
0.01

-550  To  ti50

KllovoLTS
K I LOVOLTS

KILOVOLTS    D.C.

AMP€RES

AMPERES

AMPERES    A.C.

hapc.F`Es|/fiEcOND

VOLTS

M I c fi os I C OW a
M I CROSECONO

MICROSECONID    (  lNITIAL

ASECOND    (END    or    LiFE
CENT ®

DC    RESONANT    CHARG  ING:

PEAl{    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE     LENGTH

PULSE    F.OBM"G    NETWOR`K     IMPED*NCE

TRIGGER    VOLTAGE

PEAK    POWER    Output    (RESISTIVE    LOAD

92¢  ZN)
PEAK    ANODE    CuRR'ENT

AVERAGE    ANODE    CURRENT

NOTE    1:

25.0              15.0        KILovoLTs
360           1,5cO         PULSES/SEcoND
2.5                1.25         MlcRoSECoND

13             15.6        0HMs
goo               8cO       VoLTs

]1.?                3.6        MleG*¥ATT
i,OcO                 500        AMPERES

0.90              0.94        AMPERES   D.c.

CATHODE    CONNECTED    T®    cENTEa    OT    eATH®Qg    HEIT€R.

NOTE    2:

RESEltv0lR    VOLTAGE      IS    MARKEt}    ON    THE    BASE     OF.    EACH    5948A.

THIS     IS    THE    CORRECT    VOLTAGE     FOP     ONE    TtpICA-L    OPEflATING    CONDITION    But      IS    WOT

THE     OpTiMUM    VALUE     F.OR    ALL    Types    Or    Op€fiATION.        THls    VALUE    MAT    BE    USEO

INITIALLY      IN     NEW    APPLICATloNS     AND    THE     OPTIMUM    VALUE     MAY     THEN    8E     OBTAINED

By    ExpLORING    THE    RAraE     or.     voiTAGE    ON    EiTiiER    siDE    Or    THAT    MARKED    ON    THE    TUBE.

ExcEss-fiE:sERvoiR    vOLT^®E   wtLi   REsuLT    "   A   rA]Luf`€    OF    Ttus    THyRATRON   to
D€loNIZE     BETWEEN    PULSES     (COwTIW`uOUS     CONDUCTION).          INSUFFICIENT     RESEf}V0lR

vOLTAG[    will    pEsuiT     IN    Exc-ss    ANenE    Disslp^TioN    As     iNDicATEO    By    visiBLE

HEATING     OF.    THE     ANODE.         THE     OPTl"UM    RESERVOIR     VOLTAGE      IS     THE    MIDPOINT     BETWE:EN

THESE     TWO    EXTREMES.

IN    CEPTAIN    APPLICATIONS      IT    MAY    BE     NECESSARY     TO    PROVIDE     A    REGULATE:D    SOURCE     TO

ASSUJiE     OPERATloN    WITHIN    THE     PERMISSIBLE     DANCE     OF     RESERVOIR     VOLTAGES.

5.62

®



® -3-

NOTE    3:

cOOLiNG    Or    THE    ANODE     LEAD     is    pERMissiBLE,     BUT    THERE    siiALL    BE    NO    AiR

BLAST     DIRECTLY    0N    THE     BULB.

NOTE    4:

DURING    THE     F.IfisT    25    MICROSECONDS    AFTER    CONDuCTloN,     THE     PEAK     INVERSE

ANODE    VOLTAGE    SHALL    NOT    EXCEED    5    KV.

NOTE    5:

THE    ROOT    MEAN    SQUARE    ANODE    CuRRENT    SHALL    8[    COMPUTED    AS    THE    SQUARE

Boot    oF    tile    pRODucT    or    PEAK    CURPENT    AND   THE    AVERAGE    CURRENT.

NOTE    6:

THE     PULSE     PRODUCED    BY     THE     DRIVER     CIRCUIT     SHALL    HAVE     THE     FOLLOWING

CHARACTERISTICS    WHEN    VIEWED    AT    TllE    59ilsA    SOCKET    WI"    THE    TUBE    REMOVED:

A.       AMPLITUDE                          TOO-1000   VOLTS

a.        DURATION                               2   MICROSECONDS    (AT    7C¢    POINTS)

C.        RATE:    OF    RISE                  1000   VOLTS/MICROSECOND    (MIN.)

D.        lMPEDANCE                          50-200   OHMS

THE     LIMITS    0F    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTER    ARE     BASED    ON    THE

MINIMUM    TRIGGER.         USING    THE     HIGHEST     PERMISSIBLE     TRIGGER     VOLTAGE     AND

LOWEST    TRIGGER     SOURCE      IMP€DANCE    WILL    MATERIALLY     REDUCE    THESE     VALUES

BELOW    THE     LIMITS    SPECIF.lED.

NOTE    7:

THE:     TIME     OF    ANODE     DELAY     IS    MEASURED    BETWEEN    THE    26    PERCENT     POINT    ON    THE

PISING    PORTION    0F    THE    UNLOADED    GRID    VOLTAGE    PULSE    AND    THE     POINT    AT    WHICH

ANODE    coNDucTloN    riRST    EviDENCES     iTSELr    oN    THE    LOADED    GRID    PULSE.

NOTE   8:

KUTHE

59ueA
HyDRacEN
THYRATRON

TIME     JITTER      IS    MEASURED    AT    THE    50    PERCENT     POINT     ON    THE    ANODE     CURRE:NT     PULSE.

ADDiTloNAL     iNF.oRMATloN    FOR    spEciric    AppLicATioNS    CAN    BE    oBTAiNED    FROM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT   CoMPoNENTS   DlvlsloN   -P.0.   Box   412
CLIF.TON,     NEW    JERSEy





DESCR I PT I ON :

THE    59h9     ls    A    UNIPOTENTIAL    CATHODE,     THf3EE    ELEMENT    HyDROGEN    F.ILLED    THyRA-

TRON    DESICNED    FOR     NETWofiK    DISCHARGE     SEftvICE.          IN    SUCH    SEf}VICE,      IT      IS

suiTABLE    FOR    pRODuclNG    PULSE    ouTpuTs    or    MORE    TiiAN   6    MEGAWATTs    AT    AN

AVERAGE     POWEfl    LEVEL    OF    MORE    THAN    6    KW.

THE    SPEciAL    rEATUREs    oF    THE    5949     iNCLUDE    AN     INTERNAL    HyDROGEN    RESERvolR

CAPABLE     OF     PROOuCING    A    WIDE     RANGE     0F    HYDROGEN    PRESSURE     AND    MAINTAINING

THIS    PRESSURE    AT    THE    DESIRED    VALUE    THROUGIIOUT     Its    u§EF.uL    LIFE.

®

a

ELECTR ICAL    DATA GENERAL :

HEATER    VOLTAGE

HEATER    CuRRENT    (AT   6.3   VOLTS)

HEATER    (NOTE    1)
RESERVOIR    VOLTAGE     (NOTE    2)

RESERvom   CuRRENT   AT   4.5   Volts
MINIMUM    HEAT  INC    TIME

MECHAN ICAL    DATA GENERAL:

MOUNT  I  NG    POS  I T  I  ON

BASE

ANODE    CAP

CooLINC    (NOTE    3)
NET   WE  IGHT

D I ME NS  I ONS

NOM.               MIN.               MAX.

6.3           6.o           6.6
15'0         22.0

3.0            5.5
2.0           5'0

VOLTS    A.C.

AMPERES

VOLTS
AMPERES

15          MINUTEs

i-1/2

ANY

PER    OUTLINE

PER    OUTLINE

POUNDS

SEE    OUTLINE
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KUTHE

59L9
HyDRceEN
THYRATRCN

RAT I NGS

-2-

MAX.     PEAK    ANODE     VOLTAGE,     F.ORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    L)

MIN.     ANODE    Supply    VOLTAGE

MAX.     PE:AK    ANODE    CURRENT

MAX.     AVE:RAGE    ANODE    CuRRENT

MAX.    RMS    ANODE    CURRENT     (NOTE    5)

MAX.     Epy     X      18    X     PRR

MAX.     ANODE    CURRENT    RATE     0F    RISE

PE:AK    TRIGGER    VOLTAGE     (NOTE    6)

MAX.     ANODE    DELAy    TIME     (NOTE    7)

MAX.     ANODE     DELAY    TIME     DRIFT

MAX.    TIME    JITT[R    (NOTE    8)

AMBIENT    TEMPE:RATURE

TyplcAL   OpERATioN    As    PULSE   MODULATon

25.0
25.0
5.0
500
5cO

15.8
6.25  x   109

2 ' 5cO

i.0
0.25
0.01
0.02

-550  To  f|5o

ac   REsoNANT   cHARGiNG:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE    LENGTH

PULSE    FORMING    NETWORK     IMPEDANCE

TRIGGER    VOLTAGE

PE:AK    POWER    OUTPUT    (RESISTIVE    LOAD   92¢    ZN)

PEAI<    ANODE     CURRE:NT

AVERAGE    ANODE    CURRENT

NOTE    1:

CATHODE     CONNECTED    To    CENTER     0r    CATHODE     iiEATER.

NOTE    2:

20.0
1200

K  I LOVOLTS

K I  LOVOLTS

KILOVOLTS    D.C.

AMPERES

M  I  LL  I  AMPERES

AMPE:RE:S     A.C.

AMPERES/    USECOND

M I CROSE C OND

!::::;::i:;D(::,::::)
CENT,

K  I LOVOLTS

PuLSES/SECOND

M I CROSECOND

OHMS

Volts
MEGAWATT

AMPERES

AMPERES    D.C.

THE    OPTIMUM    RESE:RVOIR    VOLTAGE    FOR    OPERATION    AT    500    PULSES/SEC.     (MAX.)    WITH

A    PEAK    FORWARD    VOLTAGE     ([Py)    OF    25    KV    (MAX.)     IS     INSCRIBE:D    ON    THE    BASE     0F

THE     TUBE.         APPLICATIONS      INVOLVING    OTIIER     OPERATING    CONDITIONS    WILL     NICE:S-

:A:3:Es:::L:E::T::::N::'::T::NT£;¢:PT±:::s:E:::::;:,:A:::;AG:N:,::T:::¥LT
IN    A    rAiLURE    oF    THIS    THyRATRON    To    DEloNizE    BETWEEN    puLSEs    (coNTINuous    CON-

DUCTION).          lNSuFF.ICIENT     RESEPVOIR     VOLTAGE    WllL    RESULT      IN    EXCESS    ANODE

DISSIPATloN    AS      INDICATE:D    BY     VISIBLE     HEATING     OF.     THE     ANODE.

THE     OPTIMUM    fiE:SERVOIR     VOLTAGE      IS     THE     MIDPOINT     BETWEEN     THESE     TWO    EXTREME:S.

IN    CEf]TAIN    APPLICATIONS     IT    MAY    BE     NECESSARY    TO    PROVIDE     A    REGULATED    Souf]CE

TO    AssuRE    OpERATioN    wiTHiN    THE    pEBMisslBLE    RANGE    Or    RESERvoiR    vOLTAGEs.

NOTE    3:

COOLING     OF    THE     ANODE     LEAD     IS     PERMISSIBLE,     BUT    THERE     SHALL    BE     NO    AIR     BLAST

DIRECTLY    0N    THE    BULB.
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NOTE    4:

-3-

DURiNG    THE    riRST   25   MicRoSEcoNDs    AFTER    coNoucTloN,    THE    PEAK     INVERSE

ANODE    VOLTAGE    SHALL    NOT    EXCEED    5    KV.

NOTE    5:

TIIE    ROOT    MEAN    SQUARE    ANODE    CURRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE

ROOT    OF    THE     pRODucT    Or    PEAK    CURRENT    AND    THE    AVERAGE    CURRENT.

NOTE   6:

THE    PuLSE    PRODUCED    BY    THE    DRIVER    CIRCulT    SHALL    IJAVE    THE    F.OLLOWING    CH^-

RACTERISTICS    WHEN    VIEW[D    AT    THE    59L9    SOCKET    WITH    THE    TUBE    GRID    DIS-

CONNECTED:

A.        AMPLITUDE

8.       DURATloN.

C.       RATE    OF    RISE

D.          IMPEDANCE

a
550-1000  Volts
2   MICRoSECONDS    (AT    70¢    POINTS)

1800   VOLTS/MICROSECOND    (MIN.)

50-2cO   OHMs

KUTHE

59ly9
HyDRceEN
THYRATRON

THE     LIMITS    OF.     ANODE     TIME     DELAy     AND    ANODE    TIME     JITTER     ARE     BASED    0N    THE

MINIMUM    TRIGGE:a.        USING    THE     HIGHEST     PERMISSIBLE    TRIGGER     VOLTAGE     AND    LOWEST

TRIGGER     SOURCE      IMPEDANCE     MATERIALLY    REDUCES    THESE     VALUES    BELOW    THE     LIMITS

spEc I r I ED.

NOTE    7:

THE    TIME    OF    ANODE    DELAY     IS    MEASURED    BETWEEN    THE    26    PERCENT    POINT    ON

THE    RISING    PORTION    OF    TliE     UNLOADED    GRID    VOLTAGE     PuLSE    AND    THE     POINT    AT

wHicH    ANODE    cONDucTioN    riRST    EviDENCEs     ITSELF    ON    THE    LOADED    GRID    PULSE.

NOTE   8:

TIME     JITTER     IS    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CURRENT    PULSE.

ADDITIONAL      INFORMATION    FOR    SPECIF.lc     APPLICATIONS    CAN    BE     OBTAINED    FROM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT   CoMPoNENTS   DlvlsloN   -P.O.    Box   L12
CLIF.TON,    NEW    JERSEY





DESCR I PT I 0N :

a

®

TllE    5956     IS    A    UNIPOTENTIAL    CATHODE,     THBEE    ELEMENT    HYDROGEN    FILLED    THVRA-

TRON    DESIGNED    FOR     NETWORK    OISCHAf}GE     SERVICE.          IN    SUCH    SERVICE      IT      IS

SUITABLE    FOR    Pf]ODuCING    PULSE    OUTPUTS    OF    NOPE    THAN    350   lw    AT    ^N    AVEftAGE

POWER    LEVEL    0F.    MORE    THAN    LOO   WATTS.         IT      IS    ESPECIALLY    SulTABLE    FOR

COMPACT,     AIRBORNE     RADAR    SYSTEMS.

THE    SPECIAL    FEATURES    OF    THE    5956     INCLUDE    THE    HIGH    PEAK    VOLTAGE     AND

CURRENT    RATING,     THE     VERY    COMPACT    SIZE,     AND    A    HYDROGEN    RE:SERVOIR     CON-

NECTE:D     INTERNALLY     ACB0S§    THE    FILAMENTj     CAPABLE     OF    MAINTAINING    THE

HYDROGEN    PRESSURE    Tllf`OUGHOuT    THE    USEFUL    LIFE    OF    1.HE    TUBE.

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATER   CURRENT    (AT   6.3   Volts)
MINIMUM    HEATING    TIME

MECHANICAL    DATA GENERAL:

MOUNTING    POSITION

BASE

ANODE    CAP

COOLING    (NOTE    i)

NET   WE  IGHT

D I ME NS  I  ONS

NOM.               MIN.               MAX.

6.3            5.9           6.7
5.5            6.7

KUTHE

5956
HYDROGEN
THYRATRON

VOLTS    A.C®

AMPERES

3           MINUTE:s

ANY

A4-102
PER    0uTLINE

4         0uNCES
SEE    OUTLINE

5-62



KIIT HE

5956
HYDRCX;EN

THYRATRON

TYPICAL   0P[RATI0N   AS

-2.

PULSE    MOPULATOF{ DC   RESONANT   CHARG ING:

PEAK    NETWORK    VOLT^CE

PuLSE    REPETITI0N    RATE

PULSE    L[NCTH

PULSE     F-ORMINC    NETWORK     IMPED^NCE

TPIGGER    VOLTAGE

PEAK   Powm   Output    (REsisTivE   LOAD   92¢   ZN)
PEAK    ANODE    CuRnENT

AV[f}AGE    ANODE    CuPRENT

RAT I NGS :

MAX.     PEAK    ANODE    VOLTAGE,     F.OflwARD

MAX.     PEAK    ANODE    VOLTAGE,      lNVERSE     (NOTE    2)

MIN.     ANODE    SUPPLY    VOLTAGE

MAX.     PEAK    ANODE    CURRENT

MAX.     AVERAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CuBR[NT    (NOTE    3)

MAX.     EPY    X      18    X     PRR

MAX.    ANODE    CuRRENT    RATE    OF    RISE

PEAK    TRIGGER    VOLTAGE    (NOTE    4)

MAX.     PEAl<     INVERSE    TluGGE:R    VOLTAGE

MAX.     ANODE    DEL^y    TIME     (NOTE    5)

MAx.    ANODE    DEiAv    TiME    D8irT

MAx.    TIME    JITTm    (NOTE   6)

AMBIENT    TEMPERATURE

SHOCK    RATING

ALT  ITUD[

NOTE    1:

8.0         KILovoLTS
h,5cO         PULSES/SECoND

0.25         MICRoSECoND

50.2         OHMS
2cO       Volts
311         K I LoWAtTS

83          AMPERES

0.09h         AMPERES   D.C.

8.0
8.0
2.5
83

|cO
2.9

2.5  x   109
|,2cO

2cO

lNITIAL           END    or    LIMIT

LIMIT                                 LIMIT

0.5                    0.6
0.1                    0.1

0.01                  0.02

.5oo  To  /g3:

50,OcO

K I LoVOIT9
K I  LO.V 0LTS

KILOVOLTS    D.C.

AMPERES

M I Ll I AMP€RES

AMPERES    A.C.

twpERE/rsEcOuO

Volts

CENT ,

NAVY     (FLYWEICHT)

SHOCK    MAcll  lNE

FEET    AT    5.5   KV
PEAK    AND    57

AMPERES    PEAK

COOLING    PEftMITTED.        HOWEVER,     THERE    SHALL    BE     NO    AIRBLAST     DIRECTLY    ON    THE

BULB.

NOTE    2:

TllE     PEAK     INVERSE    VOLTAGE    SHOULD    NOT    EXCEED   2.5    KV    DUPING    THE    FIRST    25

MicROsEcONDs    ArTEn    cONDucTION.
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NOTE    3:

-3-

THE     ROOT    MEAN    SQUARE     ANODE    CURf}ENT     SHALL    BE     COMPUTED    AS    THE     SQUARE     ROOT

0F    THE     PPODUCT     OF    THE     PEAK    CURRENT     AND    THE     AVERAGE     CURRENT.

NOTE    4:

THE    VOLTAGE    BETWEEN    GRID    AND    CATHODE    TERMINALS    OF    THE    SOCKET    WITH    THE

TUBE    REMOVED    SHOULD    HAVE     THE     FOLLOWING    CHAftACTERISTICS.

A®         VOLTAGE

a.        Duf{ATloN

C.        SOURCE     IMPEDANCE

D.       RATE    OF    RISE

175-250  Volts
2   MICRoSE

1500   OHMS
2cO   VOLTS

7Cfo   PolNTs)

D    (MIN.)

THE    LIMITS    OF    ANODE    TIME    DELAY    AND    ANODE    TIME     JltTER    ARE    BASED    0N    THE

MINIMUM    TRIGGER.        USING    THE    HIGHEST    PERMISSIBLE    TRIGGER    VOLTAGE     AND

IOWEST    TRIGGER    SOURCE      IMPEDANCE    MATERIALLY    REDUCES    THESE     VALUES    BELOW

THE    LIMITS    SPECIFIED.

NOTE    5:

KUTHE

5956
HYDRCi3EN

THYRATRON

THE     TIME     OF    ANODE     DELAy      ls    ME:ASuRED    BETWEEN    THE    26    PERCENT    POINT    ON    THE

RISING     PORTION     OF    THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT     AT    WHICH

EvlDENCE     or    ANODE    CONDucTioN    FlnsT    APPEARS    0N    THE     LOADED    GRID    PuLSE.

NOTE   6:

TIME     JITTER     IS    MEASURED    AT    THE     50    PERCENT     POINT     ON    THE    ANODE    CuRRENT

PULSE,

ADDiTioNAL     INFORMATioN    FOR    spEciric    AppLlcATloNs    CAN    BE    OBTAINED    F.fioM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVIsloN

POST   OFFICE   Box   412
CLIF.TON,     NEW    JERSEy
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DESCR  I PT I 0N :

®

®

THE    5957     is    A    uNlpoTENTIAL    CATHODE,     THREE    ELEMENT    HyDROcEN    FILLED    THyRA-

TRON    DESIGNED    FOR     NETWORK     DISCHARGE     SERVICE.          IN    SuCH     SERVICE,      lT      IS

3ulTABLE     f.OR    PRODUCING    PULSE     OUTPUTS     OF.    MORE    THAN    350    Ion    AT    AN    AVERAGE

powER    LEVEL    or    MORE    THAN   4ooWATTs.         ITS    sizE    MAKEs     iT    ESpEciALLy    suiT-

ABLE     FOB     COMPACT,     AIRBORNE     RADAR     SYSTEMS.

THE    spEciAL    FEATUREs    or    THE    E-37B     INCLUDE     THE    HiGH     PEAK    VOLTAGE    AND

CURRENT     PATINGS,      ITS     VERY     COMPACT    SIZE     AND    AN      INTERNAL    HyDROGEN    RESER-

VOIR     CAPABLE     0F.     MAINTAINING     THE     llYDROGEN     PRESSURE     THROUGHOUT     THE     USEF.UL

LiF.E    or    TiiE    TUBE.

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATER    CURRENT     (        Eh=6.3volts        )

MINIMUM    HEATING    TIME

MECHAN  ICAL    DATA GENERAL:

MOUNTING    POSITION

BASE

ANODE    CAP

COOLING    (NOTE    i)

NET   WE  IGHT

D "E NS I ONS

NOM.                MIN.                MAX.

6.3            5.7            6.9
5.5            6.7

VOLTS    A.C.

AMPERES

3          MINUTEs

ANY

A4-103
SMALL   METAL,    Cl-i

3-1/2        0uNCEs
SEE    OuTLINE

KUTHE

5957
HyDRcfaE
THYRATR
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KUTHE

5957
HYDR03EN
THYRATRON

RAT I NGS :

MAX.     PEAK    ANODE    VOLTAGE,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE

MIN.    ANODE    SuPPLY    VOLTAGE

MAX.     PEAl{    ANODE    CuPBENT

MAX.     AVEFiAGE    ANODE    CURRENT

MAX.    RMS    ANODE    Cuf}RENT    (NOTE    4)

MAX.     EPV     X      18    X     PRO

MAx.    ANODE    CuRRENT    RATE    or   FhsE

PEAK   TRIGGER    VOLTAGE     (NOTE    5)

MAX.     PEAI{     INVEf}SE    TRIGGER    VOLTAGE

MAX.    ANODE    DELAy    TIME     (NOTE    6)

MAX.     ANODE    DELAY    TIME    DRIFT

MAX.    TIME    JITTER     (NOTE    7)

AMBIENT    TEMPEPATURE

SHOCK    RATING

TYPICAL   OPERATION    AS    PULSE    MODULATOR

8.0         KILovoLTS
8.0         KIIovoLTS
2.5          KILVoLTS    D.C.

83          AMPEREs

lcx)          MILLIAMPERES

2.5  x  :63
AMPERES    A.C.

i,200         AMPERES/USECOND

2cO         VOLTS
0.50         MICRoSECoND

0.10          MICROSECOND

0.01         MICRoSEC

'N  'T  I

0.02

-500  '0  /38:

DC   RESONANT   CHARGING:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE    LENGTH

PULSE    FORMING    NETWORK     IMPEDANCE

TRIGGER    VOLTAGE

PEAK   POWER    Output    (RESISTIVE    LOAD   92¢   ZN)
PEAK    ANODE    CuRF{ENT

AVERAGE:    ANODE    CuRRENT

NOTE    i:

CENT.

NAvy    (rLywEIGHT)
SllocK   MACHINE

8.0         KILovoLTS
4,500         PuLSES/SECoNO

0.25          MICRoSECoND

50. 2         0Hlu'S
ZOO          VOLTS

311         KILowATTs
83          AMPERES

0.094          AMPERES    D.C.

COOLING    PERMITTED.        HOwEVER,     THERE    SHALL    BE     NO    AIR    BLAST     DIRECTLY    ON    THE

BULB.

NOTE   2:

FOR      INSTANTANEOUS    STARTING    APPLICATloN,     WliERE    THE     PLATE    VOLTAGE      IS    APPLIED

INSTANTANEOUSLY,     THE    MAXIMUM    PEfiMISSIBLE    EPY     IS    7,000    VOLTS.

NOTE    3:

THE    PEAK     INVERSE    VOLTAGE    SHOULD    NOT    EXCEED   2®5    KV    DufuNG    THE    FIRST    25    MICRO-

9EcoNDs   ArTER   TiiE    pulse.
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NOTE    L:

-3-

THE     ROOT    MEAN    SQUARE     ANODE     CuRRENT     SHALL    BE    COMPUTED    AS    THE     SQUARE:     ROOT

Or    THE     pRODucT    oF    THE     PEAK    CURRENT    AND    THE    AVERAGE     CURRENT.

NOTE    5:

THE     DRIVER     PULSE,     MEASURED    AT    THC    TUBE     SOCKET    WITH     THE     THYRATRON    GBID

OISCONNECTED    SHOULD    HAVE     THE     FOLLOWING    CHARACTERISTICS:

A.        VOLTAGE                                             175   VOLTS    (MIN.

a.        DURATI0N                                          2   MICROSECONDS

C.         IMPEDANCE                                      1500   OHMS    (MAX.
AT   70¢   POINTS)

KUTHE

5957
HYDROGEN

THYRATRCIN

D.        TIME    OF    RISE                            0.5   MICPOSECoND    (MAX.)

THE    LIMITS    0F.    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTER    ARE    BASED    ON    THE

MINIMUM    TBIGGER.         USING    THE     HIGHEST     PERMISSIBLE     TRIGGER     VOLTAGE     AND    IOWEST

TRIGGER    SOURCE      IMPEDANCE    MATERIALLY    REDUCES    THESE     VALUES    BELOW    THE     LIMITS

SPEC  I  F.I ED.

NOTE   6:

THE    TIME     OF    ANODE     DELAy     IS    MEASURED    BETWEEN    Tl+E    26    PERCENT     POINT     ON    THE

RISING    PORTION    OF    THE     UNLOADED    GRID    VOLTAGE     PuLSE     AND    THE    POINT    AT    WHIcll

EVIDENCE     OF.    ANODE    CONDuCTloN    FIRST    APPEARS    ON    TllE     LOADED    GRID    PULSE.

NOTE    7:

TIME     JITTER      IS    MEASURED    AT    THE     50    PERCENT    POINT     ON    THE     ANODE    CuRBENT     PULSE.

ADDITIONAL      INFORMATloN    Fof}    SPECIF.lc    APPLICATIONS    CAN    BE     OBTAINED    f.POM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

Post   OFFICE   Box   hl2
CLIFTON,    NEW    JERSEy
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DESCR I PT I ON :

a

a

KUTHE

5958-595
H¥rmceE
TWYRATRON

5-62

TliE    TUBES    OF    THIS    GROUP    ARE     UNIPOTENTIAL    CATHODE,     THf}EE     ELEMENT    HyDROGEN

F.lLLED    THYRATRONS     DESIGNED    F.OR     NETWORK     DISCHARGE     SERVICE.          IN    SUCH

SERVICE    THEY    ARE    SUITABLE     FOR     PRODUCING    PULSE     Outputs    OF    MORE    THAN

120    KW    AT    AN    AVERAGE    POWER    OF    MORE    THAN    150   WATTS.        THEY    ARE    ESPECIALLY

SUITABLE     FOR     COMPACT,     AIRBORNE     RADAR    SYSTEMS.

THE    SPEciAi    FEATURES    Or    THIS    cRoup    oF.    TUBEs     INCLUDE    THE    HIGii    PEAK

VOLTAGE     AND    CuRRENT    RATINGS      IN    A    VERY     COMPACT     SIZE.

ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATER    CURRENT     (AT    6.3   VOLTS)

MINIMUM    HEATING    TIME:

MECHAN ICAL    DATA GENERAL :

MOUNTING    POSITION

BASE

ANODE    CAP

CoOLING    (NOTE    1)

NET   WE  IGHT

D I ME NS  I ONS

NOM.               MIN.               MAX.

6.3            5.9            6.7
2.0           2.5

VoLTS   A.C.

AMPERES

2          MINUTES

ANY

PER    OUTLINE

PEft    OUTLINE

4         0uNCES
PER   0uTLINE



KUTHE

5958J5959
HYDROGEN

THYRATRON

RAT I NGS :

-2-

MAX.     PEAK    ANODE    VOLTAGE,     FORWARD

MAx.     PEAK    ANODE    VoLTAGE,      lNvr.RSE    (NOTE    2)

MIN.     ANODE    SuPPLY    VOLTAGE

MAX.     PEAK    ANODE    CUFIRENT

MAX.     AVERAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CuRRENT    (NOTE    3)

MAX.     EPV    X      18    X     PRR

MAX.     ANODE:    CuRRENT    RATE    OF    RISE

PEAK    TRIGCER    VOLTAGE     (NOTE    ly)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

MAX.     ANODE    DELAy    TIME     (NOTE    5)

MAX.    ANODE:    DELAY    T"E    DRIFT

MAX.    TIME    JITTER    (NOTE    6)

AMEHENT    TEMPERATURE

TYPICAL   0PERATloN   AS    PULSE   MODULATOR

8.0         KILovoLTS
8.0         KILovoLTS
2.5         KILovoLTS   D.C.

35          AMPEREs
L5           MILLIAMPERES

i.25         AMPERES   A.C.
0.75  X   1o9

1200         AMPERES/USECOND

JJffJ  To  ftybf)

DC   RESONANT   CHARGING:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE    LENGTH

PULSE    FORMING    NETWORK     IMPEDANCE

TRIGGER    VOLTAGE

PEAK    POwEB    OUTPUT    (RESISTIVE    LOAD   92¢   ZN)

PEAK    ANODE    CuRRENT

AVERAGE    ANODE    CuRRENT

NOTE    1:

Volts
M I c f} OS E C ON D

M I CROSECOND

CROSECONI)    (lNITIAL)

END    OF     LIFE)

8.0         KILoVoLTS
2800         PuLSES/SECOND

•25          MICRoSECoND

119         OHMS
175       Volts
130         KILoWATTs

35          AMPERES
•025          AMPERES   D.C.

COOLING     IS     PERMITTED.         HOwEVER,     THERE     SHALL    BE     N0    AIR     BLAST     DIRECTLY     ON

THE     BULB.

NOTE    2:

lN    PulsED    OPERATION,     THE     PEAK     INVEBSE     VOLTAGE,     EXCLUSIVE     OF    A    SPIKE     0F

0.05    MICROSECOND    MAXIMUM    DURATION,     SHALL     NOT     EXCEED    2.5    KV     DURING    THE

FIRST    25    MICROSECONDS    AFTEP    THE    PuLSE.

NOTE    3:

THE    FtooT    MEAN    SQUARE     ANODE     CUFiRENT    SHALL    BE     COMPUTED    AS    THE    SOUAR[     FtooT

OF    THE     PRODUCT    OF    THE     PEAK    CURRENT     AND    THE    AVERAGE     CuRRENT.

5-62
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NOTE    4:

-3-

KUTHE:

5958-5959
HyDRoaEN
THYRATRON

THE    VOLTAGE    BETWEEN    CRIB    AND    CATHODE    TERMINALS    OF    THE    SOCKET    WITH    THE

TUBE    REMovED    sHOuLD    ttAVE    THE    roLLOwiNG    cHARACTERisTics:

A.       VoLTAGE                                           175-250   VOLTS
a.       DURATION                                           2   MICPOSECONDS    (^T   70¢   POINTS)

8:     ::::C:FIX:::ANCE             ±58Pv3:¥§/iT::;!EcoND   (MiN.)

THE     LIMITS    OF    ANODE    TIME     DELAy    AND    ANODE    TIME     JITTE8    ARE    BASED    ON    THE

MINIMUM    TfHGGER.        USING    THE     HIGliEST     PEPMISSIBLE     TRIGGER     VOLTAGE     AND

LOWEST    TRIGGER     SOURCE      IMPEDANCE     MATERIALLY    REDUCES    THESE     VALUES    BELOW

THE    LIMiTs    spEclrlED.

NOTE    5:

THE    TIME    OF     ANODE     DELAY     IS    MEASURED    BETWEEN    THE    26    PEf}CENT    POINT    ON    THE

RisiNG    poRTioN    or    THE    UNLOADED    GRID    VOLTAGE    PuLSE    AND    THE    poiNT    AT    wHlcH

Evlt)ENCE    OF    ANODE    CONDUCTION    FIRST    APPEARS    ON    TllE     LOADED    GfHD    PULSE®

NOTE   6:

TIME     JITTER      IS    MEASURED    AT    THE     50    PERCENT     POINT    ON    THE    ANODE    CUPRENT

PuLSE,

ADDITIONAL      INFORMATION     Fof}     SPECIFIC     APPLICATIONS     CAN     BE     OBTAINED    FROM    THE:

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

post   oFrlcE   BOx   4re
CLIFTON,    NEW    JERSEY
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DESCR  I PT  I 0N :

a

KUTHE
6noo

HyDReeEN
THYRATR

THE    6130     ls    A    UNIPOTENTIAL    CATHODE,     THREE    ELEMENT    HYDROGEN    FILLED    THyRA-

TRON    DESIGNED    Fof}     NETWORK    DISCHARGE     SERVICE®          IN    SUCH     SERVICE      IT      IS

SUITABLE     FOR     PPODUCING     PULSE     OUTPUTS    OF    55    Kiwi    AS    AN     AVERAGE     POWER     LEVE:L

OF    MORE    THAN    65    WATTS.

THE     ELECTRICAL    CHARACTERISTICS    OF.    THE    6130    ARE      IDENTICAL    WITH    THOSE     OF

THE    3C45.        A    SPECI^L    ANODE    TOP    CAP     INSULATOR     IS     INSTALLED    TO    PERMIT

OPERATION    AT    HIGH    ALTITuOE.

ELECTRICAL    DATA GENERAL :

HEATER    VOLTAGE

HEATER    CuRRENT    (AT    6.3   VOLTS)

MINIMUM    HEATING    TIME

MECHANICAL    DATA GENERAL :

MOUNT  ING    POS  IT  loN

BASE

ANODE    CAP

COOLING    (NOTE    1)

NET    WEIGHT

D I MENS  I ONS

NOM.                MIN.                MAX.

6.3             5.7            6.6                 Volts   A.c.
2.0               2.5                      AMPERES

2       MINUTES

ANY

MEDluM,    L-PIN      low-Loss
PHENOLIC,    A49

SMALL   METAL   Cl-i

2.5      0uNCEs
SEE    0uTLINE

5-62



KUTHE

6130
HYDRCX3EN

THYRATRON

RAT  INGS :

-2-

MAX.     PEAK    ANODE    VOLTAGE,     FORWAf`D

MAX.     PEAK    ANODE    VOLTAGE,      lNVEflsE     (NOTE    2)

MIN.     ANODE    SUPPLY    VOLTAGE

MAX.     PEAI<    ANODE    CuRf}ENT

MAX.     AVERAGE    ANODE    CuRRENT

MAX.    RMS    ANODE    CURRENT    (NOTE    3)

MAX.     Epy    X     18    X    PRR

MAX.     ANODE    CuRRENT    RATE    OF    RISE

PEAK   TpiGCER    VOLTAGE    (NOTE    tr)

MAX.     PEAK     INVERSE:    TRICCER    VOLTAGE

MAX.    ANODE    DEIAy    TIME     (NOTE    5)

MAX.    ANODE    DELAy   T"E    DRIFT

MAX.    TIME    JITTER     (NOTE    6)

AMBIENT    TEMPERATURE

TYPICAL    0PEBATION    AS    PULSE   MODULATOR

3.0      KILovoLTs
3.0      KILoVoLTS
800     Volts   0.C.

35       AMPEREs
45       MILLIAMPEPES

o.3  Xli33
AMPERES    A.C.

750      AMPEPES/uSECoND

2cO      VOLTS
0.6       MICROSECoND

O.15      MicriosEcOND
0.02       MICB0SECOND    (INITIAL

o.o4      uSEcoND   (END   or    LIFE
-500   To  /900     CENT.

DC   RESONANT   CHARG ING:

PEAl{    NETWORK    VOLTAGE

PuLSE    REPETITION    RATE

PULSE    LENGTH

PULSE     FORMING    NETWORK     IMPEDANCE

TRIGGER    VOLTAGE

PEAK    POwER    0uTPUT    (RESISTIVE    LOAD

92¢   ZN)
PEAK    ANODE    CURRENT

AV[PAGE    ANODE    CuRRENT

NOTE    1:

3.0      KILovoLTS
2500      PULSES/SECoND

0.5      MICRoSECoND
45.2     0HMs

200     VOLTS

47.2      KILowATTS

35       AMPEREs
.OL4      AMPERES    D.C.

C00LINC     IS    PERMITTED.        HOwEVER,     THERE    SHALL    BE     NO    AIR     BLAST    DIRECTLY    ON    THE

BULB,

NOTE    2:

lN    pulse    opEBATioN,    THE    PEAK     INVERSE    VOLTAGE,    ExcLusivE    oF    A    SpiKE    or   o.5

MicRosEcoND   MAx.    DURATioN,    sHAiL    NOT    ExcEED    15co   volts    DURiNG    THE    riRST    25

MICROSECONDS    AFTEB    THE     PULSE.

NOTE    3!

THE    ROOT    MEAN    SQUARE    ANODE    CURRENT    sH^iL    BE    cOMpuTED    As    THE    SQUARE    ROOT    Or

THE     PRODUCT    OF    THE     PEAK    CURRENT    AND    THE    ^VEf}AGE     CuRRENT.

5no2
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NOTE   4:

-3-

THE     VOLTAGE     BETWEEN    GRID    AND    CATHODE     TERMINALS    OF     THE     SOCKET    WITH     THE

TUBE     REMOVED    SHOU+LD    IIAVE     THE     FOLLOWING    CHARACTERISTICS:

A.        VOLTAGE

a.       DUR^TloN
C.        SouRCE    or     lMPEDANCE

D.        RATE    OF.    RISE

175-250  VoLTs
2   MICROSECONDS    (AT    7C¢    POINTS)

±deoov::::,!T::;!EcONDtM,N.]

KUTHE

6130
HyDRceEN
THYRATRON

THE     LIMITS     OF    ANODE:     TIME     DELAY    AND    ANODE     TIME     JITTEB     ARE     BASED    ON    THE

MINIMllM    TRIGGER.        USING    THE    HIGHEST    PEPMISSIBLE    TRIGGER     VOLTAGE    AND    LOWEST

TRiGaER    SoURCE     IMPEDANCE    MATERiALLy    REDucEs    THESE    VALUES    BELow    THE    LiMiTS

SPEC  I F-I ED.

NOTE    5:

THE    TIME:    OF    ANODE     DEIAy     ls    ME:ASURED    BETWEEN    THE    26    PERCENT    POINT    ON    TliE

RISING    PORTloN    OF    THE    UNLOADED    GRID    VOLTAGE     Pulse    AND    THE     POINT    AT

WHICH     EVIDENCE     0F    ANODE    CONDUCTION    FIRST    APPEARS    ON    THE     LOADED    GRID    PuLSE.

NOTE   6:

TIME     JITTER      IS    MEASURED    AT    TliE     50    PERCENT     POINT     ON    THE     ANODE    CURRENT

PULSE,
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TYPE  6587   HYDROGEN   THYRATRON

GENERAL   DATA

DESCRIPTION:

The  6587  is  a   unipotential   cathode,  three   element   hydrogen

filled   thyrotron   designed   for   network   discharge   service.    In

such  service  it  is  suitable  for  producing  pulse  outputs  of  more

than   2   megawatts   at   an   averclge   power   level   of  more   thcin

1.6   KW.

The  specicil  features  of  the  6587  include  an  internal  hydrogen

reservoir  connected  clcross  the  filament  and  ccipable  of  produc-

ing   and   mclintaining   the   hydrogen   pressure   throughout   the

useful   life   of   the   tube.   Further   features   clre   the   high   peak

voltage  and  current  ratings  and  the  ruggedized   construction.

Eleclrical   Dala,   General                          Nom.    Min.             Max.

Heater  voltage ...................................     6.3         5.9         6.7Voltsa.c.

Heater  current.  Eh=6.3  volts ...........                   9.6     11.6  Amperes

Minimum  heating  time .......................      3  Minutes

Mechanical  Ddld, ¢eheral

Mounting  position ..............................    Any

Anode  Cap

Net  Weight

Printed  in  U.S.A.     1-60Ill

Super  Jumbo   4-pin   with

Bayonet    A4-18   with   ce-

ramic   insert

Medium  Metal,  Cl-5  with

corona  flare

Note  I

10  Ounces

Dimensions

See  outline  drawing

Ra'ings

Max.  peak  anode  voltage,  forward...    16.0  Kilovolts

Max.  pecik  cinode  voltage,  inverse

(Note  2)

Min.  clnode  supply  voltage ........ _ .......,

Max.  peak  civerclge  anode  current ....

Max.  average  clnode  current ..............

Max.  RMS  cinode  current  (Note  3) ......

Max.   epy   x  ib   x  prr ......... ` ..................

Max.  cinode  current  rate  of  rise .......

Peak  trigger  voltage .........................

Max.  peak  inverse  trigger  voltage ....

16.0  Kilovolts

3.5  Kilovolts  d.c.

325  Amperes

225  Milliomperes

6.3  Amperes  a.c.

3.9  x   109

1500   Amperes/+second

Note 4

200  Volts

Initial              Enil  ®f  Lile

Limit                      Limi,

Mcix.  anode  delay  time  (Note  5) ........    0.6            0.6    Microsecond

Mclx.  cinode  delay  time  drift ..............   0.1              0.I      Microsecond

Max.  time  iitter  (Note  6) ....................   0.005      0.01  Microsecond

Ambient  temperature .........................- 50°  to  +90°  Cent.

Shock   rating ......................................     24°    Navy  (Flyweight)

Shock  machine

(continued)

COMPONENTS    I)lYISION
INTERNATIONAL   TELEPHONE   AND   TELE:GRAPH   COFipoRATION



Typical Opereli®n os Pulse  Medulol®r,

DC kes®ndhl  Charging

Peak  network  voltage ........,.,............    16.0     12.0  Kilovolts

Pulse  repetition  rate .,......,..............,.,  T000   2500  Pulses/second

Pulse  length ..........,............................   1.0        0.4  Microsecond

Pulse  forming  network  impedance .... 48        48  Ohms

Trigger  voltage ..................................  200      200  Volts

Peak power output (Resistive  load

92°/ozn) 1.31.736  Megowatt

P6ak  anode  current                     .                175130  Amperes

Average  anode  current ......................  0.175 0.13  Amperes  d.c.

N®,® I  I

Cooling    permitted.    However,    there   shall    be    no    air   blast

directly  on  the  bulb.

Nof®  2

The  peak  inverse  anode  voltage  shall   not  exceed  5.0  kv  dur-

ing  the  first  25  microseconds  after  the  pulse.

N®,e  3

The  root  mean  square  anode  current shall  be  computed  os the

square   root   of   the   product   of  the    peak   current   and   the
average  current.

N®to  4

The  Driver  pulse,  measured  at the  tube  socket with  the  thyra-

tron   grid   disconnected,   shall   have   the   following   character-

istics:

A.    Voltage .....................   200-300  Volts

8.    Duration                             2 Microseconds (ot 70%  points)

C.     Rote  of  rise ................   200  Volts/microsecond (min.)

D.     Impedance .................   50-500  Ohms

The  limits of anode time  delay and  anode  time  iitter ore  based

on  the  minimum  trigger.  Using  the  highest  permissible  trigger

voltage   and   lowest   trigger  source   impedance   materially   re-

duces  these  values  below   the   limits  specified.

N®,®   5

The  time  of  anode  delay  is  measured  belween  the  26  percent

point  on  the  rising  portion  of the  unlooded  grid  voltage  pulse
and   the  point   at   which   evidence   of  anode   conduction   first

op`peors on the  loaded  grid  pulse.

N®fe  6

Time  iitter  is  measured  at  the  50  percent  point  on  the  anode

current  pulse.

I.    GB'D

2.   HEATEF`  8i CATHODE
3.   HEATER
4.   CATHODE

TOP CAP -  ANODE

SuPEF`  JUMBO  4-PIN
BAYONET  A4-18

M77r..i#MUPlpNSOpE2EapA:%3:ET:NPA*E£AosFE

566 ± .oo7

/TOPCAPcl-5'

..

•5JN.625±.0625BASE

5.N

7.i.25X •I.

UU

I:o,in  k-'05
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TYPE  6777   HYDROGEN   THYRATRON

OENERAL   DATA

DESCRIPTION:

The  6777  is  a  unipotential  cathode,  three  element,   hydrogen

filled  thyrcitron  with  reservoir,  designed  for  network  discharge

service.  In  such  service  it  is  suitable  for  producing  pulse  out-

puts   of   more   than   120   KW   at   an   average   power   level   of
more  than   150  watts.

The  special  features  of the 6777  include  the  high peak voltage

rating  and  the  very  compact  size   os  well  as  the   inclusion   of

a  hydrogen  reservoir for  long  stable  tube  life.

Electrical   Dote,   General                         Mom.    Mih.             Max.

Heater  voltage ....................................   6.3        5.9        6.7Volts  a.c.

Heater current.  Eh=6.3  volts .,,,..,.,,.                 2.2       2.7Amperes

Minimum  heating  time .......................      3  Minutes

Mecllonicol  Dd.a, Cenerol

Mounting  position ..............................   Any

Anode  cap

e

a Net weight

Printed  in  u.S.A.160Ill

Medium,  4-pin  low-loss

phenolic,  A4-9

Small   metal,   C1-1

Note   1

3.5  Ounces

Dimensi®hs

See  outline  drawing

Ratings
Max.  peak anode  voltage, forward...

Max.  peak anode voltage,  inverse

(Note  2)

Min.  anode  supply  voltage .................

Mcix.  peak  anode  current ..................

Max.  average  clnode  current .............

Mcix.  RMS  anode  current  (Note  3) ......

Max.  epy  x  ib  x  prr ........................,...

Max.  anode  current  rcite  of  rise ........

Pecik  trigger  voltage ,.....,......,....,,..,...

Max.  peak  inverse  trigger  voltage ....

Max.  anode  delay  time  (Note  5) ........

Max.  anode  delay  time  drift .,..........,,

Mcix.  time  iitter  (Note  6) ....................

Ambient  temperature .........................

8.0  Kilovolts

8.0  Kilovolts

2.5  Kilovolts  d.c.

35  Amperes

45  Milliamperes

1.25  Amperes  d.c.

0.75  x  loo

1200 Amperes/#second

Note 4

200 Volts

0.6  Microsecond

0.15  Microsecond

0.03  Microsecond  (initiol)

0.04 psecond  (end  of life)
_5oo to +goo Cent.

(C:ontinued)

COMPONENTS    DIVISION
INTERNATIONAL   TELEPHONE   AND   TELE:GRAPH   CORPORATION



Typical Operali®n as Pulse  Modlilal®r,

DC  Res®nqnl  Chqrgihg

Pecik  network  voltage                                   8.0  Kilovolts

Pulse  repetition  rate                                    2800  Pulses/second

Pulse length 0.25  Microsecond

Pulse  forming  network  impedance ....   119  Ohms

Trigger  voltage ...................................    175  Volts

Peak  power  output  (Resistive  load

92°/oZn) 130  Kilowatts

Peak  anode  current ............................   35  Amperes

Average  anode  current ....................... 025  Amperes  d.c.

Note  1

Cooling  of  the  anode  lecid  is  permissible  but  there  shall  bo  no

air  blast  directly  on   the  bulb.

N®,e   2

The  peak  inverse  voltage,  exclusive  of  a  spike  of  0.05  micro-

second  max.  duration,  shall  not  exceed  3  KV  during  the  first

25 microseconds  after  the  pulse.

N®|e  3

The  root mean  square  anode  current  shall  be  computed  os  the

square  root  of  the  product  of  peak  current  and   the  average

current.

Note  4

The  voltage  between  grid  and  cathode  terminals  of  the  tube,

with   the   grid   of   the   tube   disconnected   should    have   the

following    characteristics:

A.     Voltage ...........................  175-250  Volts

8.     Duration ........................... 2.0  Microseconds (at  70%  points)

C.     Time  of  rise ..................... 0.5  Microseconds  (max.)

D.     Impedance .......................  1500  Ohms  (max.)

The  limits of anode time  deloy  and  anode time  iitter ore  based

on  the  minimum  trigger.  Using  the  highest  permissible  trigger

voltage   and   lowest   trigger   source   impedance   moteriolly   re-

duces   these  values  below   the   limits   specified.

N®,e   5

The  time  of  anode  delay  is  measured  between  the  26  percent

point on  the  rising  portion  of the  unloaded  grid  voltage  pulse
and   the  point   at   which   evidence   of  anode   conduction   first

appears on the  loaded  grid pulse.

No,e  6

Time  iitter  is  measured  at  the  50  percent  point  on  the  anode

current   pulse.

Form   K-n3
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I N T I R N ^T I 0 N A L

ELECTRON    TUBE    DIVISION

BOX    loo   EASTON,   P^.    18013
TELEf'HONE     AND     TELEGFt^PH      COFtpoFt^TION

m]T
HYOROGE*
"00E

DESCRIPTION

The  7178  is  a  glass  envelo|)e  hydiogen  filleddiode  deslgned  foi  Pulse  Tiansfoimei  Back  swing  Clippei  Applications.  The  indliectly  heated
cathode,  the  Internal  hydlogen  ieseivoii,  and  the  rugged  anode  design  of the  7178  comblne  to  produce  reliable  service  arid  long  llfe.

ELECTRICAL  DATA,  GENERAL

Mom.      Min.      Max.
Heatei  Voltage
Heater  Cuiient  (at  5.0  volts)
Reseivoii  Voltage

Mounting  Posltion
Base  (Per  outline)
Cooling  (Note   1)

5.0           4.7
14.0

5.0            4.7

5.3       Volts  AC                    Reservoir  cu"ent  (at  5.0  volts)
24.0      Amperes                      Mnimum  Heating  Time
5.3       VoltsAC

MECHANICAL  DATA,  CENER^L

Any                               Net  weight

Dimensions   (PeT   outline)

RATINGS    (Note  2)
Max.   Peak  Anode   Voltage,   Inverse,  Transient  (Note  3)     30.0  KV
Max.  Peak  Anode  Voltage,  lnveise,  Opeiating
Max.   Peak   Ancrde  Cuiient
Max.  Average  Anode  Cuf rent

-566±.0071      t

i+

CLAMPING  AREA  HERE

CLAMPING   INSULATED
FROM  GROUND

I,

;"`,  `,^-1

16.0  KV
500.0  Amps.

0.50  Amps.

BASE  A5-98                             H&R                      H

z¥^--,a                 `     i_t+5no`=¥jSsr  ~                                           u'=#Hgri'i€^±

Max.  R.M.S.  Aiiode  Cu"ent   (Note  4)
Min.  Anode  Voltage
Ambient  Tempeiatuie

2.0           5.0       AmpeTes
loMlnutes

I.5  Pounds

15.0  Amps.
500.0  Volts

-50`to+75'      C

NOTE  I

Cooling  of  the  Anode   lead   is  peimissible,   but  there  shall   be
no  All   blast   directly  on  the  bulb.

NOTE  2

Maximum   ratings   should   not   occur   slmultaneously.   In   special

cases  maximum  ratings   may  be  exceeded.   Consult  Applica-
tlons   Depaitrtient.

NOTE  3

The   7173   wlll   withst.1nct  tlanstr.`t     overvolt.1pe   conditions   of

epx   -30   KV   foJ   t  1  i   per   cerit   ot     (`   I.ited   li`.'

NOTE  4

The   Root  Mean   Square   Anode   Cuneii(   shcill   he  comL`uted   ds

the   square   root   of  t}ie   pioc!i.ct   of   thti   peak    ilid   the   average

cu''ent.

u_._K._TECHNICAL  AND  SALES  ENQUIRIES  SHOULD   BE  DIF`ECTED

Tnp.s~:i_=PM_P_O.Y_ENTSGRO,jp,VALVED,V,S,ON.BR,XHAMR_;;;.
PAIGNTON.DEVON.    TELEPHONE  PAIGNTON  50762.  TELEX-;i=36.

11-63
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T   E   N   T   A   T     I    V   E

CERAMIC   HymceEN   THyRATRON

lil

r\

DESCR I PT I 0N :

THE     7322     ls    A    12.5    MEGAWATT,     CEf}AMIC    HYDROGEN    THyRATRON.        THE    CERAMIC

EX1.ERNAL    ANODE    DESIGN    PERMITS    OPER^TION    AT    UNUSUALLY    HIGH     POWER    LEVELS.

THE    SPECIAL    F.EATURES    OF.    THE      7322       INCLUDE    A    HyDROGEN    RESERVOIR    TO    M^lNTAIN

OPTIMUM    PRESSURE    AND    TO     INSURE    LONG    Llf.I.

ELECTR ICAL   DATA GENERAL :

HEATER    VOLTAGE

HEATER    CURRENT    (AT   6.3    VOLTS)

HEATER    (NOTE    i)

RESERVOIR    VOLTAGE     (NOTE    2)

RESERVOIR    CURRENT    AT    4.5    VOLT

MINIMUM    HEATING     TIME

MECHANICAL    DATA GENERAL :

MOUNTING    POSITION

BASE

CooLING    (NOTE    3)

NET   WE lailT

DIMENSIONS    (SEE    OUTLINE    DRAWINQ)

RAT I NGS :

NOM.            MIN.            MAX.

6.3          5.8
ul.0

5.8
L.0

MAX.     PEAl<    ANODE     VOLTAGE,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    4)

MIN.    ANODE    Supply    VOLTAGE

MAX.     PEAK    ANODE    CuRRENT

MAX.     AVERAGE    ANODE    CuRRENT

MAX.    RMS    ANODE    CURRENT    (NOTE    5)

MAX.     Epy    X     18    X    PRR

MAX.     ANODE    CuRRENT    RATE    0F    RISE

PEAK    TRIGGER    VOLTAGE     (NOTE    6)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

MAX.    ANODE    DELAY    TIME    (NOTE    7)

MAX.     ANODE     DELAY    TIME     DRIF.T

MAX.    TIME    JITTER    (NOTE   8)

AMBIENT    TEMPERATURE

6.8
22.0

6.8
6.0

VOLTS    A.C.

AMPEFiES

VOLTS

AMPERES

5          MINUTEs

VERTICAL    ONLY,     BASE:     DOWN

PER    OuTLINE

3.0        PoUNDs

25
25

1.5
loo
1.5

2o.ox96ud°9
5cO

650
0.5

0.15
0.005

-5Fj°  To  i IT5°

K I LOVOLTS

K I LOVOLTS

KILOVOLTS    D.C.

AMPEFiES

AMPEFtES

AMPERES    A.C.

taps./u  s;£c.

VoLTS
M .I C R OS E C ON D

M I CROSECOND

M I CROSECOND

C

8_61



KUTHE

7322

NOTE   i:

SEE     OUTLINE     ORAWING.

NOTE    2:

-2-

THE     OPTIMUM    RESERVOIR     VOLTAGE    F.OB    0PERAtloN     IN    ACCORDANCE    WITH    OPERATION

(1)    CON
W  I Tli  I N 8i;;;:  I:

INSCRIBED    0N    TllE    BASE    OF    THE    TUBE    AND    MUST    BE    llELD    TO

APPLICATIONS      INVOLVING    OTHER    OPERATING    CONDITIONS    WILL

NEC€SSITATE    THE     REDETERMINATION    OF    THE    OPTIMUM    RESERVOIR    VOLTAGE.

OPEBATloN   (i)   CoNDITloNS    (25   KV   -loco   A   -2.5   US   -360   PPS).

NOTE    3:

IT    MAY    BE     DESIRABLE     TO    EMPLoy    FORCED    AIR    COOLING    UNDER     CONDITloNS    OF.    HIGH

pB    NUMBER    OpERATioNs.        A    cOOLiNG    AiR    BLAST    OF.1o    crM    M^y    BE    DiRECTED     iNTO

THE     ANODE:     CUP.

NOTE    ly:

lN    PULSED    OPERATION,     THE     PEAK     INVERSE     VOLTAGE,     EXCLUSIVE     0F    A    SPIKE     OF

.05us    MAxlMUM    DURATioN,    SHALL    NOT    ExcEED   5.0   Kv    DURING    THE    riRST   25us    FOL-

LOWING    THE    ANODE    Pulse.

NOTE    5:

THE    ROOT    MEAN    SQUAf3E    ANODE    CURRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE    ROOT    OF.

THE     pRODucT    or    pEAi{    CuRRENT    AND    THE    AVERAGE    CuRRENT.

NOTE   6:

THE    DRIVER     PULSE,     MEASuf}ED    AT    TUBE    Socl{ET    WITH    THYRATRON    CRIO    DISCONNECTED:

500   VOLTS    MINIMUM,1500    VOLTS    MAXIMUM;     TR    =   O.35US    MAXIMUM;    GRID    Pulse    DURA-
TloN    2.OuS    MINIMUM.         IMPEDANCE     OF    DRIVE    CIRCUIT    50    TO   400    OHMS.

NOTE    7:

THE    TIME    OF    ANODE     DELAy     ls    MEASURED    BETWEEN    THE    26    PERCENT    POINT    ON    tHE

RISING     PORTION    OF    THE     UNLOADED    GRID    VOLTAGE     PuLSE     AND    THE     POINT     AT    WHICH

ANODE    CONDuCTloN    FIRST    EVIDENCES      ITSELF     ON    THE     LOADED    GRID    PULSE.

NOTE   8:

TIME     JITTEft      IS    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CuRRENT    PULSE.

ADDITIONAL      INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    CoMPoNENTS    DIVISION

Post   0FFlcE:   Box   412
CLirTON,    NEw    JERSEv

8-61
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T   I   N   T   A   T    I    V   E

CERAMIC   HymoGEN   THyRATRON

DESCR  I PT I CN :a

EiR

TllE    7390     ls    A    33    MEGAWATTj     LARGE    CERAMIC    HYDROGEN    THTRATRON.       TIIE    EXTERNAL

ANODE    DESIGN    PERMITS    OPERATION    AT    lllGH    POWER    IEVEIS.        THE    SPEcl^L    FEATURES

OF.    THE    7390     lNCLUDE    A    HYDl`OGEN    RESERVOIR    TO    MAINTAIN    OPTIMUM    PRESSURE    AND

TO     INSuRE    LONG    LIFE.

ELECTR ICAL   DATA GENERAL:                        NOM.

HE^TEf}    VOLTAGE

#:::::  :#:::Ni)(AT  6.3  Volts)
RESERVOIR    COLTAGE     (NOTE    2)

RESERvoiR   CURRENT   AT   tr.5   volts
MINIMUM    HEATING    TIME

MECHAN  ICAL   DATA GENERAL:

MOUNTING    POSITION

BASE    (PER    OUTLINE)

CoOLING    (NOTE    3)
NET   WE  IGHT

DIMENSIONS     (SEE     OUTLINE     DRAWING)

RAT I NGS :

6.3

MIN,

5.9
22.0

3.5
8.0

MAX.     PEAK    ANODE    VOLTAGE,     F-OBWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    L)

MIN.    ANODE    Supply    VOLTAGE

MAX.     PEAK    ANODE    CuRRENT

MAX.     AVERAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CURRENT    (NOTE    5)

MAx.    EPY   x   18   x   PRR
MAX.    ANODE    CuRRENT   RATE    OF    RISE

PEAK   TRIGGER    VOLTAGE    (NOTE    6)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

MAX.    ANODE    DELAy   TIME    (NOTE    7)

MAX.    ANODE    DELAy    TIME    DfUFT

MAX.    TIME    JITTE:R    (NOTE    8)

AMBIENT    TEMPERATURE

MAX,

6.7
35.0

5.5
10.0

VOLTS   AC
AMPERES

VOLTS

AMPERES

15          MINUTES

VERTICAL    ONLY,     BASE     DOWN

11. 5         PouNDS

33'0
33'0
3.5

2000
tr.0

72
30  x  1091-

650
i.0

0.25
0.01

-550  To  / T50

K I LOVOLTS

K I LOVOLTS

KILOVOLTS    DC

AM P I Ft E S

AMPERES

AMPEF`ES    AC

tips.|U  SEC.

Volts
M I CR OSECOND

M I CROSECOND

MICROSECOND

C

6nol



KUTHE:

7390

NOTE    1:

-2-

CATHODE    CONNECTED    T0    CENTER    0F    CATHODE    HEATER.

NOTE   2:

RESERvolR    VOLTAGE     is    MARKED    oN    THE    BASE    or    EACH    7390.        THls     is    THE    CORRECT

VOLTAGE    rofi    ONE    TypicAL    OpERATiNG    cONDiTioN,     BUT     Is    NOT    THE    OpTiMUM    VALUE.

F.OR     ALL    TYPES     0F     OPERATloN.         THIS     VALUE    MAY    BE     USED     INITIALLY      IN    NEW

APPLICATIONS    AND    THE     OPTIMUM    VALUE     MAY     THEN    BE     OBTAINED    BY    EXPLORING    THE

RANGE    oF    VOLTAGE    oN    EiTliER    slDE    or    THAT    MARKED    oN    THE    TUBE.        EXCEss    BESER-

VOIR     VOLTAGE    WILL    RESULT      IN    A    FAILURE     OF.     THE     THYRATRON    TO    DEIONIZE     BETWEEN

::L:::E!:°X::::°::s:?:::::*°(2+oo¢:;u:: `:i:T:A:::E::°::A¥:::A::  :::LA:::::T
THE     OPTIMUM    RESERVOIR     VOLTAGE      IS    THE`MIDPOINT     BETWEEN    TllESE     TWO    EXTREMES.

IN    CERT^lN    APPLICATIONS,      lT    MAT    BE    NECESSARy    TO    PROVIDE    A    RE.GULATED    SOURCE

To    ASSuRE    oPERATloN   WITHiN    THE     PERMissiBLE    RANGE    or    RESERvoiR    VoLTAGES.

NOTE    3:

COOLING    0F    THE    ANODE     IS    PERMISSIBLE.

NOTE    4:

DufliNG    THE    F.iRST   25    MicRoSEcoNDs    ArTER    coNDucTloN,     THE    PEAK     iNVEBSE    ANODE

VOLTAGE    SHALL    NOT     EXCEED    5    KV.

NOTE    5:

THE    ROOT    MEAN    SQUARE    ANODE    CuRRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE    ROOT    OF

THE     PRODUCT     OF     PEAK    CUBRENT    AND    THE     AVERAGE:     CuRRENT.

NOTE   6:

THE     PULSE     PRODUCED    BY     THE     DRIVER    CIRCUIT    SHALL    HAVE    THE     FOLLOWING    CHARA-

CTERISTICS    WHEN    VIEWED    AT    THE    7390    Socl<ET    WITH    THE    TUBE    BE:MOVED.

A.      AMPLITUDE                          1300   -2500  Volts

::?i::T::NR,sE             3.;;C:?:::::::N!:T(Z#.;OINTS)
D.         IMPEDANCE                               10   -25    OHMS

THE     LIMITS    0F    ANODE     TIME     DELAY    AND    ANODE     TIME     JITTER     ARE     BASED    ON    THE     MINl-

MUM    TRIGGER.         USING    THE     HIGHEST     PERMISSIBLE     TRIGGER     VOLTAGE    AND    LOWEST

TRIGGER    SOURCE      IMPEDANC€    M^TERIALLY    REDUCES    THESE     VALUES    BELOW    THE     LIMITS

SPEC  I F.I ED .

6-61
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NOTE    7:

a

®

1

KUTHE

7390

THE    TIME     0F    ANODE     DELAY      IS    MEASURED    BETWEEN    THE    26    PERCENT     POINT     ON    TtlE

RISING    PORTION    0F     THE     UNLEADED    GBID    VOLTAGE     PuLSE,     AND    THE     POINT     AT    WIIICH

ANODE     CONDUCTION    FIRST     EVIDENCES      ITSELF     ON    TllE     LOADED    GRID    PULSE.

NOTE   8!

TIME     JITTER     IS    MEASURED    AT    THE     50¢    POINT    0N    THE    ANODE     Cuf}RENT     PULSE.

ADDiTioNAL     iNF.ORMATION    FOR    spEclFic    AppLicATioNs    CAN    BE     OBTAINED    FROM    TiiE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

Post   0F.FlcE   Box   412
CLIF.TON,    NEW    JERSEy
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TENTAT    I    VE

DESCR I PT I 0N :

EiE

Aa•.^

A

THE   7583/Kung2    is   A   uNipoTENTiAL   CATHODE,    THREE    EiEMENT   HyDROGEN   FILLED
THYRATRON    DESIGNED    FOR    NETWORK    DISCHARGE    SERVICE.         lN    SUCH    SERVICE     IT     IS

suiTABLE   FOR   pnoDuciNc   pulse   outputs   oF   MORE   TWAN  lbo    M   AT   AN   AVERAGE
POWER    OF   MORE    TIIAN   150   WATTS.        lT     IS   E9PECIALLY    SulTABIE    FOR    COMPACT,    ^lR-

BOF`NE    RADAR    SYSTEMS.

ELECTR ICAL   DATA GENERAL:

HEATER    VOLTAGE

HEATER   CuRRENT    (AT   6.3   VOLTS)
MINIMUM    HEATING    TIME

MECHAN  ICAL   DATA GENERAL:

MOUNTING    POSITION

BASE

CooLiNa   (NOTE   i)
NET   WE ICHT

D I MENS  I ONS

RAT I NGS :

NOM.           MIN.           MAX.

6.3         5.6         6.6
2.0        2.5

MAX.     PEAK   ANODE    VOLTAGE,    FORWAf`O

MAX.    PEAK   ANODE    VOLTAGE,     lNVERSE    (NOTE   2)

MIN.    ANODE    SuPPLY   VOLTAGE

MAX.    PEAK    ANODE    CURRENT

MAX.    AVERAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CuRRENT    (NOTE    3)
MAX.     EPY    X     18    X    PRR

MAX.    ANODE    CuRRENT    RATE    OF   RISE

PEAK   TRIGGER   VOLTAGE    (NOTE   4)

MAX.    ANODE   DELAY   T"E    (NOTE   5)

MAx.    ANODE    DELAv   TiME    DRIFT

MAX.    TIME    JITTER    (NOTE   6)
AMBIENT   TEMPERATURE

Volts  AC
AMPERES

2.0         MINUTES

ANY

PEf}    OuTLINE

0.3        PouNDS
PER   0uTLINE

8.0
8.0
2.5

35
45

i.25
1.i  x  109

12cO

0.60
0.15

0.cO5
Jfo `o  / oryR

K I LOVOLTS

K I LOVOLTS

KIIOVOLTS   DC

AMPERES

M I LL I AMPERES

AMPERES    AC

A(NPS.   I   U  See.

M I CROSECOND

M I CROSECOND

M|CFtosECOND

C

6,61



KUTHE

7583/KU-82

NOTE    1:

-2-

COOLINa    oF    THE    ANODE    LEAD     IS    PERMissIBLE,     But    THERE    SHALL    BE    N0   AiR    Bi^ST

DIRECTLY     ON    THE     BULB.

NOTE   2:

lN    PULSED    opEnATioN,    THE    PEAK     iNv[RSE    VOLTAGE,    ExcLusivE    oF    spii{E    oF    .o5    US
MAxiMUM    DURATloN,    SHALL    NOT    ExcEED   3oco   V    DURiNc    THE    riRST   25    us    AFTER    THE

PULSE,

NOTE    3:

THE    ROOT    MEAN    SQUARE    ANODE    CURRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE    ROOT

OF    THE     PRODUCT    OF    THE     PEAl{    CuRf}ENT    AND    THE    AVERAGE    CuRRENT.

NOTE   4:

DRIVER    PULSE,     MEASURED    AT    TUBE    SOCKET    WITH    THYRATRON    GRID    DISCONNECTED;

i:YN;.17;M:E!:i:!'o:'::,::  ::::u:T°:51;8o(:::I.(:::;.PuLSE   DURATloN  €  2  us

NOTE    5:

THE    TIME     OF    ANODE     DELAY     IS    MEASURED    BETWEEN    THE    26    PERCENT     POINT    0N    THE    RISING

PORTION    OF    THE    UNLOADED    GRID    VOLTAGE     PULSE    AND    TllE    POINT    AT    WHICH    EVIDENCE     0F

ANODE    CONDUCTION    FIRST    APPEARS    ON    THE     LOADED    GRID    PULSE.

NOTE   6!

TIME    JITTER     IS    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CuRBENT    PULSE.

ADDITloNAL     INroRMATioN    FOR    spEciric    AppLicATloNS    CAN    BE    OBTAINED    F.RON    THE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT   COMPONENTS    DIVIsloN

Post   OFFICE   Box   4]2
CLIFTON,    NEW    JERSEy

6{1
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7590
HYDROGEN

THYRATRON

TUBE

DESCR I  PT I ON

fi?sT{3ge7i:°e¢:i3p:8r:?t:1:in:;€r:::£°::::i3:::a}::d:a#3gg:p::#,r?:y:esi gned  for  .crow-bar.  serv ice.

El ect r i cal

E:3!::  #rf:3?  (at
I   !:s:I::!F  !:1.?:R:

Minimum    Heating    Ti

Mechan i cal

Mounting   Position
Base

ii;:i:!gi!Ote  2)

A::.ra8i:8h:ig:  Time   (Not

GENERAL    CHARACTERI  STI  CS

Mom.                     Min.

6.3

MAXIMUM    RATINGS

!i;;!!iie!;!!i,[i!!ii;;e;::::i:5::::i:"
Max.    Average   Anode   Current    (Note   u)

Max.    Anode   Ct]rrent   Bate   of

;:2:  I:68ge5eyg)tii:e`Note
Arnbi ent   Temperature

6.0
12.0

2.5
2.0

Volts   AC

3:?::es

#R:f:S

§::  outl ine

1.5      Pounds
Per   Outl  ine

30.0      Kilovolts
25.0       Kilovolts
15.0       Kilovolts
10.0       Kilovolts    DC
|!:8   #?i|::peres

10      Seconds
0.1      Seconds

2500      Amps   /   u   sec.

-55°   to  +$58     Microseconds

Note   1:

Adj.ust   reservoir  voltage   to   value   indicated   on   tube  within  ±5%.

Note    2:

No   cooling   required.

Note   3:

?R:  E::iT::np:?kti:r:?::s::::S£:::  :::d:x::::a%:or::::%d:?Pl ies  to   a   transient  voltage  condi tion  where,in

Note   u:

#?t3,f,8Y3:i:r;:in?e8io!i6£:af!g  :3.ries  with  the  €t!rrent  as  shown

25a
50a
85a

Time   will    De  measured   from   the   initiation   of   the   discharge.

•    Indicates  change   from  data  sheet   dated   6-61

-1- 12/6u



7590
HYDROGEN

"YRATRON
TUBE

-2.I

.    Note   5:

;;:::;:;Tg§#,a:;;i;a§;,:::j¥#±m::i:6;:i:egj::t:838ev:t¥:a;::nM9:[gsgt3:8Tn:3t:d2:8a*,:cE8;eco:8€mfn:::&:

Additional    infomation   for  specific   applications   can   be  obtained   from   the

Electron   Tube   Appl  ications   Section
ITT   Electron   Tube   Division
P.    0.    Box   100
Easton,   Pennsylvania

•   Indicates  change   from  data  sheet  dated  6rfl

OUTLINE     7590

®

0
12164



DESCR I PT I ON :

cRoueAR   THyRATRON

rmE
TYPE  ?603

THE   TypE    7603     ls    A    HYDROGEN    TllYRATBON    DESIGNED   FOR   CROWBAR    SERVICE.       THIS

TUBE     IS    EQulppED   WI"    A    WYDROGEN    RESERVOIR    FOR    MAXIMUM    DEPENDABILITY.

THis    TUBE   wAs   PREviousiy   oEsiGNATED   By   TilE    Type    NUMBEn   KU-llo1.

ELECTR ICAL   DATA GENERAL :

HEATER    VOLTAGE

HEATER   CuRRENT    (AT   6.3   VOLTS)
MINIMUM   HEATING    TIME

MECHAN ICAL   DATA GENERAL:

MOUNTING    POSITION

BASE

Cool I NG
NET   WE  IGHT

D"ENSIONS

RAT I NG S :

MOM.                  MIN.                  MAX.

6.3                6.0               6.6          VoLTSAC
5.5                 6.7           AMPEREs

3             MINUTEs

ANY

SEE    OUTLINE

NOT   REoumED
8   0uNCES
PEft   OuTLINE

MAX.     PEAK    ANODE    VOLTAGE,    FORWAtiD,    OPERA1.lNG

MAX.     PEAK    ANODE    VOLTAGE,      lNVERSE

MIN.    ANODE    SuPPLY   VOLTAGE

MAX.    PEAK    ANODE    CuRflENT    (NOTE    1)

AVEf}AalNG   TIME

MAX.    DISCHARCE   TIME    (NOTE    1)

PEAK   TRIGGER   VOLTAGE    (NOTE    2)

MAX.     ANODE    DELAY    TIME

AMBIENT    TEMPERATURE

10.0
8.0
lt.0
200

10
0.i

I.0
-Fro  To  ft¥®

K I LOVOLTS

KILOvolTS
KllovoLTS   DC
AMPERES

SECONDS

SECONDS

M I CROSECONDS

C

7/62
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KUTHE:

TYPE   7603

NOTE    i:

-2-

THE    ALLOWABLE     TIME     OF     DISCHABGE     VAftlES    WITH     THE     CURRENT    AS    SHOWN:

RECTirlER    SHORT    CiRcuiT    PERioD
''                          ''                       ''                          ''

''                   „                      „

rii.TEfl    DiscHARGE

TIME    WILL    BE    W€ASuRED    FROM    Tl+I      INITIATION    OF    THE    0lscH^RGE®

NOTE   2:

THE    TRIGG€f!    PuLSE    MEASURED    AT    THE    TUBE    SOCKET    Wl"    THE    THYB^TRON    GfllD    Dl9-

coNNECTED   SHALL   BE:       EGv    -175    volts   MINiMUM,1,OcO   voLTs    MAxiMuu;    TIME    or
RISE    8   0.5    uS    (MAX.);    TP    -2®0   uS    MINIMUM;      lMPEDANCE    OF    TRIGGER    CIRCUIT

50   -I,5cO  oHMs.

ADDltloNAL     INFORM^TION    f.OR    SPECIFIC    APPLIC^TIONS    CAN    BE    OBTAINED    FROM    THE    -

ELECTRON   Tube    APPLICATIONS    SECTION

ITT   COMPONENTS    DIVISION

POST   OFFICE   Box   412
CLIFTON,    NEw   JEnsEv

7.62
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CERAMIC    HYDROGEN    THYRATRON

DESCRI PTl oN :

®

®

**7665

HYDROGEN
THYRATRON

The    7665    is    a    unipotential    cathode    three    element    hydrogen    thyratron    equipped    with    a
ceramic    envelope.    This    electron    tube    features    a    hydrogen    reservoir    which    may    be    con-
nected    directly    across    the    cathode    heater    supply.

The    ruggedness    and    small    size    possible    with    ceramic    construction    suits    thisthyrotron
to    the    compact    modulators    of   high    performance    rcldclrs.

ELECTRICAL    DATA,    GENERAL

Heater  Voltclge
*Heater  Current  ( at  6.3  volts)

Heater  (Note  1)
*Reservoir  Voltage  (Note  2)
*Reservoir  C-urrent  at  6.3  Volt
*Minimum  Heating  Time

MECHANICAL    DATA,    GENERAL

Mounting  Position

Bc'se
Cooling  (Note  3)

Net  Weight
Dimensions

RATINGS:

Max.  Peak  Anode  Voltage,  forwcird
Max.   Peak  Anode  Voltage,  inverse  (Note  4)

*Min.  Anode  supply  voltage

Max.  Peak  anode  current
Max.   Average  cihode  current
Max.   RMS  cinode  current  (Note  5)
Max.   epy  x  ib  x  prr
Max.   Anode  current  rclte  of  rise
Peak  trigger  voltage  (Note  6)
Max.   Anode  delay  time  (Note  7)
Max.   Anode  delay  time  drift
Max.   Time  litter  (Note  8)
Ambient  Temperciture

Nom.                      Min.                      Max.

6.3                         5.8                       6.8

6.0                         5.5                      6.5

6.3                         5.8                       6.8
I.5                           1.0                         2.0

3

Volts  a.c.
Amperes

Volts  a.c.
Amperes
Minutes

Any

Per Outline   Dwg.

0.5    Pounds
Per  Outline

20.0     Kilovolts

20.0     Kilovolts

1.0     Kilovoltsd.c.

350     Amperes
500     Milliamperes

7.o  x  ib59    Amperes  a.c.
2000    Amps./u  sec.

0.4     Microsecond
0.1     Microsecond

.005     Microsecond
.55°  to  +  |500     c

*lndicates    changes    from    data    sheet    dclted    8-61

**This    tube    was    previously    designated    by    the    Type    Number    KU-72

NOTE:    Change    in    outline    drawing    from    thatof    7/62

2-64
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KUTHE'7665

Note   1:

See    outline    drawing.

Note  2:

Reservoir    connected    externcllly    to    cathode    heclter    when    tube    installcltion    is    mcide    in

equipment.

Note  3:

Cooling    of   the    anode    is   permissible.

Note  4:

During    the    first    25    microseconds    after    conduction,    the   peclk    inverse    cinode    voltage
shclll    not    exceed    5    kv.

Note  5:

The    root   mean    square    anode    current    shall    be    computed    as    the    squclre    root    of    the

product    of   peak    current    clnd    the    average   current.

Note  6:

The    pulse    produced    by    the    driver    circuit    shall    have    the    following    chcirclcteristics
when    viewed    at    the   7665    socket    with    the    tube    grid    disconnected.

A.     Amplitude

a.    Duration
C.    Rcite    of    Rise
D.     Impedclnce

200-500    Volts
2    Microseconds    (at    70%    points)
1800    Volts/Microsecond  (min.)

50-500   Ohms

The    limits    of    anode    time    delay    and    cinode    time    iitter    are    bclsed    on    the    minimum
trigger.    Using    the    highest    permissible    trigger    voltage    cind    lowest    trigger    source
impedcincemclteriolly    reduces    these    values    below    the    limits    specified.

Note  7:

The    time    of    clnode    delay    is    meclsured    between    the    26    percent    point    on    the    rising

portion    of    the    unloclded    grid    voltage    pulse    clnd    the    point    at    which    clnode    conduction
first    evidences    itself    on    the    loclded    grid    pulse.

Note  8:

Time    iittter    is   measured    at    the    50    percent    point    on    the    anode    current    pulse.

Additioncll     information     for    specific    clpplications    ccm    be    obtained     from    the

Electron    Tube    Appliccltions    Section

lTT    Electron    Tube    Division
Post    Office    Box    100
Easton,    Pennsylvcinia    18043

-_
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DESCR  I PT  I ON :

n-

r\
•\  /(,

KUTllE
1'   7666

CERAMIC    HYDfloGEN   THYRATB0N

THE    7666      Is   A   12.5   HEc^w^TT,   .imcE   c[R^Hic   Htof{oc"   THyR^Tflow      THE   cEflA"
[XTE"^L    ^NOor.    OC9lcw    P[RWITS    OPER^TIOW   ^T    uNuSu^llv    HIGH    Pow[fi    i[vELS.
THE    9Pccl^i    r[^Tufl[g   or    TH€     7666      INcluo[    A   HTOROG.cN   REsr.pvoip    To   M^iNTAiN
opTliiuti   pfl[Ssufl[   ^wo   To    iN9ua[    LONG   LirE.

El[CTRICAI   DATA GENERAL :

H[^TEFt    VOLTAGE

H€^T[R   Cuf}RENT    (^T   6.3    VOLTS)

HEAT[fl    (NOTE    I)

REs€Rvom   VoLT^cE    (NOTE   2)
fic8[flvom   Cuflfi"T   ^T   h.5   Volt
MINltlutl   HE^TINC   T"E

MECHANICAL    DATA GENEPAL :

MOUNT  IWG    POS  lt  low

8^sc
CoollNG    (NOTE    3)
NET   WC  IGHT

O"[NSIOH9   (St[   OutllN[   DftAW"G)

RAT  INGS:

NO.4.            MIN.            MAX.-___-               --                        __i

6.3          5.8         6.8
14.0       22.0

2.5          6.0
4.0         6.0

M^x.    p[^R   ANODE    vOLT^c[,    rofiwARO
MAI.    PE^k    ANODE    VOLTAGE,     lNVEflsE    (NOTE    4)

MIN.    ANOOC    Supply   VOIT^G[
*   MAX.    P[^K   AW00[    CURRENT

MAX.     AVER*CE    ANODE    CuF}flcNT

MAX.    Rue   ANoo[   CuflR[NT    (NOTE    5)

MAX.     €PT    I     10    X     PF`R

MAit.    ANot}E    CUR.[NT   ft^Tc    or   RisE
PE^x   TfnGcm   VoiT^G[    (NOTE   6)
MAX.   .PE^X     INVERSE    TRIGGER   VOIT^C€

MAI.    AwoDt   DCIAT    Tlw[    (NOTE   7)
M^x.   ANoo€   DEi^v   TIH[   DfurT
MA*.    TIHC    JitT[H    (NOTt   8)
AHBl[NT   T[tlpEft^Tufl[

VOLTS    A.C.

AHPERES

VOLTS

A w P E f' C S

5            MINUTC3

VEf}TIC^L    ONly,     B^S[     DOWN

PEP    OUTLINE

3.0         PouNDS

25
25

5.0
15cO
I.5

to.0
20.0  I  109

50cO

650
0.4

0.25
0.cO5

-55°  To  /1250

I       lwoicAt[s   cH^Ho€      rfiou   o^TA   3w[ET   o^TEo     7152

**      Twis   Tu.(   w^3   p.Cvlouslv   DCslcw^TEo   By   TH€   Ttp€   NuW8[ft   Ku-73.

K I lovol TS
K  I  LOVOITS

KllovoLTS   D.C.
AHPERES

AMpff'ts
AHP[RES   A.C.

hops . I u  sEc .

Volts
M I CROSECONO

H I CR03E CONO

M I CFt03( CONO

C

EEEE]
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NO,I   1:

S[[    OuTIIN[    Ofl^WINO.

NOTE    2:

THE    oPTiHUH   R€S[flvom    voiTAc[    ron    oPEf`^TioN    iN   ^ccopD^wcc   wi"    op[f]^TioN

it!H::"!`;:O#:   I:
iNScfii8[D    ow    THE    8^Sc    or    THE    TUBE    ^No    wu3T    BE    HELD    To

WITwtll    I    7.5b.        APPLIC^TIO.ls     IWVOIVIWC    OTHER    OP[RATING    CON0lTloNS    WILL

w[c[s3iT^T[    THE    n[DCT€#HIN^TioN    or    THE    Opt.Hun    ptsEfivoiR    vOLT^GE.

Op{p^Tiow   (1)   CoWDITloN3   (25   kv    -loco   A   -2.5   uS    -3;0   PPS).

±9=I±±:`

lT    W*y    BE    o[SiR^eLE    To   €wpioT    roRCEo   ^ift    cooiiNc    UHOER    coNDiTloH5    or    Hicw
PB   NuwBEft   ore.^Tiot.a.       A   Cooiiwc   AIR   8i^3T    or    lo   cf.H   H^T    8[    DIR[cTEo    iNTo
THE    ^NOO€    Cup.

NOTt   4:

lN    puls[D   OPEfi^TioH,    Tw[    PEAK    iNVERst    volT^CC,    €xciuslv[    or   A   Spixc    Or

•05   uS   W^IIHuW   Oul^TION,    SHALL    NOT    EXCE[0   5.0   KV    OuRING    THE    Fl8ST    25    uS

roiiowiwG   THE   ANODE    puist.

Hate  _5:

THE    FIOOT    M[^M    SQu*R£    ^NOD[    CuRft[HT    SHALL    BE    CoHpuTED   ^S    THE    Sou^F`E    RooT    or

THE    pROOucT    or    pE^x    cuftRENT    AND    tHE    *vEft^GE    cuRFtENT.

NOT(   6:                                                             .

THE    Dnlv€R    Pulse,    w[^Suftfo   ^T    TUB£    Sock[T   wl"    THyfi^TRON   GnlD   DiscoNN[cTED:

550  volts  Hiw"uH,   loco   volts   H^xlt.uti;   in   .  0.35   us   M^xiwuH;   Gfuo   puL8[
OuRATIOH   2.0   uS   HiHIHUH.        IHP[D^wCE    or    ofHvc    cincuiT    50   To   2cO   OHHS.

EH:.
THE    TIHE    Of    ^HOO€    DEL^y     13    H£A3ufl[D    BCTWECN    THE    26    PERCENT    POINT    ON    THE

nisINO    poflTION    Or    THE    uNLoio[O   GRi.O    voiT^GE    pulse    ^wD    THE    POINT    ^T    wHicH

AwOo[   CoNouCTlow   rlftsT   EviD€NCES    ITSEir    oN   THE    io^oEO   GfHo   Puis[.

NOTE   8:
•tlHC    JIT"     ls    H[^SuR£0   ^T    THE    50    Pcf}CCNT    POINT    ON    THE    ^NODC    Cu8RCNT    Pulse.

ADOITioH^L    iNroftH^TioN   rofi    SPccirlc    ^Ppiic^TioNs    c^N   8[    oBTAiw[o   rRori    TWE

ITT    COHPON£NTS    DIVIsloN

ELECTfloN   TUBE    APpllcltloNS    SECTION

Post   0rFicE   Box   412
CiirTotl,   New   J[Rs[v

reJfa
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CERAM IC   HYDROGEN   THYRATRON

DESCR  I PT I ON :

*       THE     7667        IS    A    L0    MEGAWATT,     LARGE    CERAMIC    HYDROGEN    THYRATRON®        THE    CERAMIC

EXTERNAL    ANODE     DESIGN    PERMITS    OPERATION    AT    UNUSUALLY    HIGH     POwER    LEVELS.

THE    SPECIAL    F.EATURES    OF    THE     7667        lNCLUDE    A    HYDROGEN    RESERVOIR    TO    MAINTAIN

OPTIMUM    PRESSURE     AND    TO     INSURE     LONG    LIFE.

ELECTR  ICAL    DATA GENERAL :

a
HEATER    VOLTAGE

HEATER    CURRENT    (AT   6.3    VoLTS)

HEATER    (NOTE    i)

RESERVOIR    VOLTAGE    (NOTE    2)
Jt       RESERVOIR    CURRENT    AT    4.5    VOLT

MINIMUM    HEATING    TIME

MECHAN ICAL    DATA GENERAL:

MOUNTING    POSITION

BASE     (PER    OUTLINE)

CooLING    (NOTE    3)

NET   WE  IGHT

DIMENSIONS    (SEE    OUTLINE    DRAWING)

RAT I NGS :

NOM.            MIN.            MAX.

6.3          5.8
25.0

3.5
8.0

MAx.     PEAr`   ANODE    VoLTAGE:,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE    (NOTE    4)

MIN.    ANODE    SUPPLY    VOLTAGE
t`      MAX.     PEAK   ANODE    CURRENT

MAX.    AVERAGE    ANODE    CuRRENT

MAX.    RMS   ANODE    CURRENT    (NOTE    5)

MAX.     EPY    X     18    X    PRR

MAX.    ANODE    CURRENT    RATE    OF    RISE

PEAK    TRIGGER    VOLTAGE    (NOTE    6)

MAX.     PEAK     INVERSE    TRIGGER   VOLTAGE

MAX.    ANODE    DELAy    TIME    (NOTE    7)

MAX.    ANODE    DELAY    TIME    DRIFT

MAX.    TIME    JITTER    (NOTE   8)

AMBIENT    TEMPERATURE

6.8
to.0

5.5
20.0

VOLTS     A.C.

AMPERES

VOLTS

AMPERES

10          MINUTES

KIITHE
#7667

VERTICAL    ONLy,    BASE    DOWN

11.5         PoUNDS

33.0        KILovoLTs
33®0         KILovoLTs

2.5          KILOVOLTS    D.c.
2400         AMPERES

4.0         AMPERES

ho  x  138
10'OcO

750
0.4

0.25
.005

-550  To  /  15oo

*         INDICATES    CHANGES    F.RON    DATA    SHEET    DATED    10-60®

Jt*       THIS    TUBE    WAS    PREVIOUSLY    DESIGNATED    By    THE    TYPE    NUMBER    KU-7ly.

AMPERES    A.C.

tips./lJ  See.

Volts
M I CROSECOND

M I CROSECOND

M I CROSECOND

C
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KUTHE

7667

NOTE    i:

-2-

CATHODE    CONNECTED    TO    CENTER    OF     CATHODE    HEATER.

NOTE    2:

RESERVOIR    VOLTAGE     IS    MARKED    ON    THE    BASE    OF    EACH    7667/KU-7L.       THIS     IS    THE

C013RECT    VOLTAGE     FOR     ONE     TYPICAL     OPERATING    CONDITION    BUT      IS    NOT    THE     OPTIMUM

VALUE     FOR     ALL    TypES     OF.     OPERATION.         THIS     VALUE     MAY    BE     USED     INITIALLY      IN     NEW

APPLICATIONS    AND    THE     OPTIMUM    VALUE    MAY     THEN    BE     OBTAINED    BY    EXPLORING    THE

RANGE     OF     VOLTAGE     ON    EITHER    SIDE     OF    THAT    MARKED    ON    THE    TUBE.        EXCESS

RESERVOIR     VOLTAGE    WILL     RESULT      IN    A    FAILURE     OF     THE     THYRATRON    TO    DEIONIZE

BETWEEN     PuLSES     (CONTINUOUS    CONDUCTION).          INSUFFICIENT    RESERVOIR    VOLTAGE

WILL     RESULT      IN    EXCESS     ANODE     DISSIPATION    AS      INDICATED    BY    HEATING     OF.     THE

ANODE;         THE     OPTIMUM    RESERVOIR    VOLTAGE      IS     THE    MIDPOINT    BETWEEN    THE:SE     TWO

EXTREMES.          IN    CERTAIN    APPLICATIONS     IT    MAT    BE    NECESSARY    TO    PROVIDE    A    REGU-

LATED    SOURCE     TO    ASSURE     OPERATION    WITHIN    THE     PERMISSIBLE     RANGE     OF.     RESERVOIB

VOLTAGES.

NOTE    3:

COOLING     OF     THE     ANODE      IS     PERMISSIBLE.

NOTE    4:

DURING    THE     F.IRST    25    MICROSECONDS    AFTER     CONDUCTION,     THE     PEAK      INVERSE     ANODE

VOLTAGE     SHALL    NOT     EXCEE:D    5    KV.

NOTE    5:

THE     ROOT    MEAN    SQUARE     ANODE     CURRENT    SHALL    BE    COMPUTED    AS    THE     SQUARE     ROOT    OF

THE     PRODUCT    OF     PEAK    CuRRENT    AND    THE    AVERAGE    CURRENT.

NOTE   6:

THE     PuLSE     PRODUCED    By     THE     DRIVER     CIRCUIT    SHALL    HAVE    THE     F.OLLOWING    CHARA-

CTERISTICS    WHEN    VIEWED    AT    THE     7667/KU-74    SOCKET    WITH    THE    TUBE     REMOVED.

A.       AMPLITUDE                                   750-2500  Volts
a.        DURATION                                              2   MICROSECONDS    (AT    70¢    POINTS)

C.        TIME    OF.    RISE                                0.35    MICROSECoNDS    (MAX.)

D.         IMPEDANCE                                          IO-25   OHMS

THE     LIMITS     OF     ANODE     TIME     DELAy     AND    ANODE     TIME     JITTER    ARE     BASED    ON    THE    MINI-

MUM    TRIGGER.        USING    THE:    HIGHEST    PEf"lssIBLE    TRIGGER     VOLTAGE    AND    LOWE:ST

TRIGGER     SOURCE      IMPEDANCE    MATERIALLY     REDUCES     THESE     VALUES     BELOW    THE     LIMITS

SPEC  IF  IEO.

NOTE    7:

THE     TIME     OF.     ANODE     DELAY      IS    MEASURED    BETWE:EN    THE    26     PER    CENT     POINT    0N    THE

RISING     PORTION    0F    THE     UNLOADED    GRID    VOLTAGE     Pulse     AND    THE     POINT    AT    WHICH

ANODE     CONDUCTION    FIRST    EVIDENCES      ITSELF     ON    THE:     LOADED    GRID    PULSE.

NOTE   8:

TIME     JITTER     IS    MEASURED    AT    THE    50¢    POINT    ON    THE    ANODE    CURRENT    PuLSE.

ADDITIONAL      INFORMATION    FOR    SPECIF.IC     APPLICATIONS     CAN    BE     OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SECTION'     lTT    COMPONENTS    DIVIsloN,

pOsT   OFF.icE    BOx   tri2,    cLiFTON,    NEw    jERSEy
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CERAMIC   HYDROGEN    THYRATRON

DESCR  I PT  I ON :

KUTHE
#tt  778£

THE   7782/KU-71     ls    A    UNIPOTENTIAL    CATHODE    THREE    ELEMENT    HYDROGEN    THyRATRON    OF

CERAMIC    METAL    CONSTRUCTloN     DESIGNED    F.OR     USE      IN    COMPACT    MODULATORS     FOR    HIGH

PERFORMANCE     RADARS    AND    F.OR    MISSILE     APPLICATIONS.

ELECTR ICAL   DATA GENERAL:

HEATER    VOLTAGE
*   HEATEB    CURRENT    (AT   6.3    VOLTS)

*    RESEfivoIR    VOLTAGE

a            =  R::::::'EE:::R:Nf,i:T  6.3  vOLTs7

MECHAN ICAL    DATA GENERAL:

MOUNTING     POSITION

D  I MENS  I  ONS

RAT I NGS :

t[     MAX        PEAK    ANODE    VOLTAGE,     F.ORWARD

Jt    MAX

M'N

MAX

MAX

MAX

MAX

MAX

PEA

MAX

MAX

MAX

a

NOM.            MIN.            MAx
___                                                                    ____    _

PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    i)

ANODE    SuPPLY    VOLTAGE

PEAK    ANODE    CURRENT

AVERAGE    ANODE    CURRENT

RMS   ANODE    CURRENT    (NOTE    2)

EBY    X     IBX    X     PRR     (PB)

ANODE    CURF`ENT,    RATE     OF    RISE

TRIGGER    VOLTAGE    (NOTE    3)

PEAK     INVERSE    TRIGGER    VOLTAGE

ANODE    DELAy    TIME    (NOTE    4)

ANODE    DELAy    TIME    DRIFT

MAX.    TIME    JITTER    (NOTE    5)

AMBIENT    TEMPERATURE

SliocK   RATING

V  I BRAT  I ON

*     INDICATES    CHANGES    FROM    DATA    SHEET    DATED    10-60

7J52

VOLTS    A.C.

AMPERES

VOLTS    A.C.

AMPERES

M I NUTES

ANY

PER    0uTLINE

12.0         KI LoVoLTS
12.0         KILovoLTS
0.3

2cO . 0
200 . 0

4.o  x  Z69
2000

2cO
0.50
0.10
.cO5

-Boo  To  fu5ryo
500
30

**       THIS    TUBE    WAS    PREVIOuSLy    OESIGNATE0    By    THE    TYPE    NUMBER    KU-71.

KILOVOLTS     D\.C.

AMPERES

M I LL I AMPERES

AMPERES    A,.C.

fops./u  see.

Volts
u    SECOND

u    SECOND

u    SECOND

C



KUTHE:

7782 -2-

NOTE   i:

THE    PEAK     INVERSE    VOLTAGE    SHOULD    NOT    EXCEED    2.5    KV    DURING    THE    FIRST    25    MICRO-

SECONDS    AFTER    THE     PULSE.

NOTE    2:

THE     ROOT    MEAN    SQUARE     ANODE     CURRENT    SHALL    BE     COMPUTED    AS    THE    SQUARE     ROOT    OF.

THE     PRODUCT    OF    THE     PEAK    CuRRENT    AND    THE     AVERAGE     CURRENT.

NOTE    3:

THE     DRIVER    PuLSE,     MEASURED    AT    THE    TUBE    SOCKET    WITH    THE    THYRATBON    GRID    DIS-

CONNECTED    SHOULD    llAVE    TllE     F.OLLOWING    CHARACTERISTICS:

A.      VoLTAGE                                         175   Volts
a.        DURATION                                               2   MICROSECoN

C.        IMPEDANCE                                    1500   0l"S   (
D.        TIME    OF    RISE                                0.5   MICRoS'ECOND

70    PE:RCENT    POINTS)

THE     LIMITS    OF    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTER    ARE    BASED    ON    THE    MINI-

MUM    TBIGGE:R.        USING    THE    HIGHEST     PERMISSIBLE    TRIGGER    VOLTAGE    AND    Lowest

TRIGGER    SOURCE      IMPEDANCE    MATERIALLY     REDUCES    THESE:     VALUES    BELOW    THE     LIMITS

SPEC  I  F.I ED.

NOTE    tr:

THE    TIME     OF    ANODE     DELAY     IS    MEASURED    BETWEEN    TllE    26    PERCENT    POINT    ON    THE     RISING

PORTION    OF    THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT    AT    WHICH     EVIDENCE

OF    ANODE    CONDUCTION    F.lRST    APPEARS    ON    THE     LOADED    GRID    PULSE.

NOTE    5:

TIME    JITTE:R     IS   .MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CURRENT    Pulse.

ADDITIONAL     INFORMATION    FOR     SPECIFIC    APPLICATIONS     CAN    BE     OBTAINED    FROM    THE

ELE:CTRON    TUBE    APPLICATIONS    SECTION

ITT    CoMPONENTS    DIVISION

Post    OF.F-lcE:    BC}X    L12

CLIF.TON,     NE:W     JERSEy

7J52
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CERAMIC    HYDRCGEN    THYRATRON

DESCR  I PT  I ON :

#   THE    7866/KU-27LI     IS    A    60   MEGAWATT    PEAK    TETRODE    TypE    CERAMIC    ENVELOPE    HyDROGEN

THYRATRON.        GREAT     CABE:     HAS     BEE:N     EXERCISED     IN     TllE     DESIGN     OF     THIS     TUBE      IN

ORDER    TO     INSURE    AN    EQUAL    DISTRIBUTION    0F    CAPACITY    Acftoss    THE    GAPS.        THIS

MAKES    THE     USE     OF     COMPENSATING    CAPACITORS     UNNECESSARY.         PROVISION     FOR     LIQUID

cooLING    or    THE    ANODE     is    pRoviDED    F.oR    opERATioN    AT    HEAT    FACTORs    ABovE

4o  x  1o9.

ELECTR  ICAL    DATA GENERAL:

®

a

HEATER    VOLTAGE

HEATER    CURRENT     (AT    6.3    VOLTS)

HEATER    (NOTE    i)

RESERvom    VoLTAGE    (NOTE    2)
*   RESERVOIR    CURRENT    AT    4.5    VOLTS

MINIMUM    HEATING     TIME

MECHAN  ICAL    DATA GENERAL :

MOUNTING     POSITION

BASE     (PER    0uTLINE)

CooLING    (NOTE    3)

NET    WE  IGHT

DIMENSIONS     (SEE    OUTLINE     DRAWING)

R AT I NGS :

NOM.            MIN.                MAX.

6.3            5.8            6.8
25'0         35.0

MAX.      PE:AK    ANODE    VOLTAGE,     F.ORWARD

#t::   ::::EA::::L:°J:::::I 'N(VNEORTSEE  5()NOTE   h)
MAX..     PEAK    ANODE    CUBRENT

MAX.     AVERAGE    ANODE    CURRENT

MAX.    RMS    ANODE    CURRENT     (NOTE    6)

MAX.      E:PY     X      18     X     PRR

MAX.     ANODE    CURRENT    RATE     OF.    RISE

PEAK    TRIGGER    VOLTAGE     (NOTE    7)

MAX.      PE:AK      INVERSE    TRIGGER    VOLTAGE

MAX.     ANODE    DELAy    TIME     (NOTE    8)

MAX.     ANODE     DELAy    TIME    DRIFT

MAX.     TIME    JITTER     (NOTE    9)

AMBIENT    TEMPERATURE

VOLTS    AIL

AMPEBES

VoLTS

AMPERES

10          MINUTES

VERTICAL     ONLy,     BASE     DOWN

15

50.0
50.0
2.5

2hoo
4.0

55  x  l39
10'000

650
0.L

*0.i
.005

-55°  To  /  |5o0

#     INDICATES    CHANGES    Ff}OM    DATA    SHEET    DATE:D    6-61

i{*    Tllls    TUBE    WAS     PRE:VIOUSLV    DESIGNATED    By     THE    TypE    NUMBER    KU-27L.

PouNDS

K I  L OVOLTS

K I  LOVOLTS

K I  LOVOLTS

AMPERES

AMPERES

AMPERES    AC

A;MPS . / U   SIC

Volts
M  I CROSECOND

M  I  CROSECOND

M  I CROSECOND

C

KUTH€
7866  **

7-62



KUTHE

7866

NOTE    i:

-2-

CATHODE    CONNECTED    TO    CENTER     0F    CATHODE     HEATER.

NOTE    2:

RESERVolR    VoLTAGE     IS    MARKED    ON    THE    BASE    OF    EACH    7866/KU-274.        Tllls     IS    THE

CORRECT     VOLTAGE     FOR     ONE     TYPICAL     OPERATING    CONDITION    But      IS     NOT    THE     OPTIMUM

VALUE     FOR     ALL    TYPE:S     OF     OPERATION.         THIS    VALUE    MAY     BE    USED     INITIALLY      IN    NEW

APPLICATIONS     AND    THE     OPTIMUM    VALUE    MAY    THEN    BE     OBTAINED    BY     EXPLORING    THE

RANGE     OF     VOLTAGE     ON    EITHER    StDE    OF    THAT    MARKED    0N    THE     TUBE.        EXCESS

RESEfivolR    VOLTAGE    will    RESuLT     IN    A    FAILURE    or    THE    THyftATRON    To    DEloNizE

BETWEEN     PULSES     (CONTINUOUS    CONDUCTION)®          INSuFF.ICIENT    RESERVOIR     VOLTAGE

WILL    RESULT      IN    EXCESS    ANODE     DISSIPATloN    AS     INDICATED    By    HE:ATING    OF    THE    ANODE.

THE    ANODE     DISSIPATION    MUST    NOT    BE:     PERMITTED    TO    EXCEED    1500   WATTS    AS    MEASURED

IN    THE     COOLING    WATER.         A    USEFUL     FORMULA    F.OR    THIS     DETERMINATION    FOLLOWS:

p   =   26tr  Qw   (T2   -  Ti)

P
Qw=
T2  -  T|    -

POWER     IN   WATTS

FLOW     IN    GALLONS/MINUTE

OUTLET    AND     INLET    WATER    TEMPERATURES      IN    DEGREES

KELVIN,     RESPECTIVELY

THE    OPTIMUM    fiESERvom    VOLTAGE     is    THE    MiDpoiNT    BETWEEN    THESE    Two    EXTREMEs.

IN    CEPTAIN    APPLICATIONS      IT    MAT     BE     NECESSARY    TO    PROVIDE     A    REGULATED    SOURCE

TO    ASSURE     OPERATloN    WITHIN    THE     PERMISSIBLE    f]ANGE    OF    RES[RVOIR     VOLTAGES.

NOTE    3:

COOLING    OF    THE    ANODE     IS    REQUIRED    FOR    OPERATION    AT    HEAT    F.ACTORS    ABOVE    30   X    109.

ABOVE     THIS     VALUE,    .F.ORCED    COOLING      IS    NECESSARY.         THIS    MAY     BE     ACCOMPLIsllED    BV

AIRBLAST     iNTO    THE    ANODE    cup    FOR    MODEST    REQuiREMENTs    (ro    crM),     By    cOMPREssED

AIR     OIRECTED    THROUGH    THE     COOLING    CHAMBER,     AND    BY     LIQulD    COOLANTS    CIRCULATED

THfiouGH     THE     COOLING    CHAMBER.         A    MINIMUM    FLOW    OF    i    GALLON    PER    MINUTE     OF.

WATER      IS    REQUIRED.        THE    WATER      INLET    TEMPE:RATURE    SHALL    NOT    BE     LESS    THAN    5°C,

NOR    THE     OUTLET    TEMPERATURE    HIGHER    THAN    95°C®        MAXIMUM    WATER    PRESSURE     UNDER

A    NORMAL    CONDITION     IS    50    Psl     (loo    PSI    MAY    BE    TOLERATED    F.OR    SHORT    PERIODS).

PRESSURE:     DROP     IS    APPROXIMATELY    i    PSI.

NOTE    ly:

DURING    THE     FIRST    25    MICROSECONDS    AFTER    CONDUCTION,     THE     PEAl{     INVERSE    ANODE

VOLTAGE    SHALL    NOT    EXCEED    10   KV.
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NOTE    5:

-3-
KUTHE:

7866

A    RESISTANCE     DIVIDEB     OF    LO    MEGOHMS     SHALL     BE     CONNECTED    BETWEEN     ANODE     AND

CATHODE.         THE     CENTER     TOP     0F     THIS     DIVIDER    WILL     BE     CONNECTED    TO    THE     SECOND    OR

GRADIENT     GRID    OF     THE       7866.               IT      IS    RECOMMENDED    THAT     THIS     ARRANGEMENT     BE

EMPLOYED    WHETHEf}     LOW     VOLTAGE     OPERATION      IS     REQUIRED     OR     NOT.         THIS     DIVIDER      IS

A     NECESSITy     F.OR     KEyED    GRID    OPERATION.

NOTE    6:

THE     ROOT     MEAN    SQUARE     ANODE     CURRENT    SHALL    BE     COMPUTED    AS    THE     SQUARE     ROOT     OF

THE     pRODucT     Or     PEAK    CURRENT     AND    THE    AVERAGE     CURRENT.

NOTE    7:

THE     PULSE     PRODUCED    BY    THE     DRIVER     CIRCulT    SHALL    HAVE     THE     FOLLOWING    CHARACTER-

lsTICS    WHEN    VIEWED    AT    THE    7667/KU-7h    SOCKET   WITH    THE    TUBE    REMOVED.

a
A.         AMPLITUDE

a.        DURATION

C.        TIME     OF    RISE

D.          IMPEDANCE

750  -  2500  Volts
2   MICROSECONDS    (AT    70¢    POINTS)

0.35    MICRoSECONDS     (MIN.)

10   -   25   OHMS

THE     LIMITS     OF     ANODE     TIME     DELAY     AND    ANODE     TIME     JITTER     ARE     BASED    ON    THE     MINl-

Muin    TRIGGER.         usiNG    THE    HiGHEST     pERMissiBLE     TRIGGER     VOLTAGE     AND    LOwEST

TRIGGER     SOURCE      IMPEDANCE     MATEPIALLV     REDUCE:S     THESE     VALUES     BELOW    THE     LIMITS

SPEC  I  F  I  ED.

NOTE    8:

THE     TIME:     OF    ANODE     DELAy      IS    MEASURED    BE:TWEEN    THE    26     PER     CENT     POINT     0N     THE

RISING     PORTION     OF     THE     UNLOADED    GRID     VOLTAGE     PULSE     AND    THE     POINT     AT    WHICH

ANODE     CONDUCTION     F.lRST     EVIDENCES      ITSELF.     ON    THE     LOADED    GRID     PULSE.

NOTE    9:

TIME     JITTER      IS    MEASURED    AT    THE     50¢    POINT    ON    THE     ANODE     CURRENT     PULSE.

ADDITIONAL      INFORMATION     F.OR     SPE:CIF.lc     APPLICATIONS     CAN     BE     OBTAINED     FROM    THE:

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVIsloN

PosT   0FricE   Box   4-12
CLIFTON,     NEW    JERSEY



ANODE    TERMINAL

#-::::!2w::;E:H  :;£S3.3:R:Yp:®P.

I Ilo i I,8

OUTL INE

7866

GRADIENT    GRID    TERMINAL

#:32X:f:A::A  R:TB::::sS£:::  N.p.
#   BRASS   WASHER   5/16   0.D.   N.P.

WATER    CONNECTOFt

PLUGS    (HANSEN   3-T2l)

RES[PV0lR    LCAt)    10"

#:3N§:R::Di   LUG   roR

F-
CATHODE    HEATER     LEAD

:::'  :;A:'s::::°W  LUG
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CONTBOL   GfuD   TEI"lNAL

#-32Xl/2   LG.   RH   BRASS   SCREW   N.P®
#€-32   HEXAGON   NUT   BRASs   N.P.   .

#6   BRAss   WASHEn   5/16   0®Do   N.P.

CATlioDE    TERMINAL    &   MOUNTING

FIANGE

11

I ff  H fryI+\7£2fLIL6~+
_i1%fl+

11
61L/L6   --

0

OUTLINE   -7866

ANODE     TERMINAL
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RESERVOIR
LEAD
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KUTHE
8301/KU-275

TENTATIVE

SUPER-POWER    CERAMIC    HYDROGEN    THYRATRON

DESCRIPTION:

The  8301  i§  a  100 megawatl  ceramic  hydrogen  thyratron.    The anode  clnd grid structures
may  be  liquid  cooled  to permit operation at an average output power  level  of 200 kilowatts.
Special  features of  the  8301  include  a  bcllanced  capcicity gradient  grid design  for optimum
operation  and a  maximum planar cathode  area for  long  life.    This  tube  was previously
designated by  the  type  number  Ku-275.

ELECTRICAL  DATA,   GENERAL

Heclter Voltage
Heater Current (At 6.3  Volts)
Heater (Note  1)
Reservoir  Voltage  (Note 2)
Reservoir  Current  at  5.5  Volts
Minimum  Heating  Time

MECHANICAL  DATA,   GENERAL

Mounting  Position
Base  (Per  Outline)
Cooling  (Note  3)
Net Weight
Dimensions  (See  Outline  Drciwing)

RATINGS:

Nom.

6.3

Max.  Peak Anode  Voltage,  Forward
Max.  Peak  Anode  Voltage,   Inverse  (Note  4)
Min .  Anode  Supply  Voltage  (Note  5)
Max.  Peak  Anode  Current
Max.  Average  Anode  Current
Max...  RMS  Anode  Current  (Note  6)
Max.  Epy  X  ib  X  prr
Max.  Anode  Current  Rate  of  Rise
Peak  Trigger Voltage  (Note  7)
Ambient  Temperature

Min,

6.0
40

3.5
20.0

N\ax .

6.6         Volts  AC
100         Amperes

6,0         Volts
60.0         Amperes

15          Minutes

Verticcll  Only,   Base  Down
Flange

41          Pounds
Seclted  Height:    16          Inches

50.0          Kilovolts
50.0          Kilovolts

5.0          Kilovolts
4000        Amperes

8.0         Amperes  DC
125         AmperesAC

400 x  109
10,000        Amps./~  Sec.

-55°  to  +goo         C
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KUTHE

830l/KU-275

Note  I:

-2-

Cathode  connected  to center of cathode  heater.

Note  2:

Reservoir  voltage  is marked  on  the base  of each  8301.    This  is  the  correct  voltage  for one
typical  operating  condition  but  is not  the  optimum  value  for all  types of operation.    This
value  mcly  be  used  initially  in  new appliccitions and  the  optimum  value  may  then  be  ob-
tained  by  exploring  the  range  of voltage  on  either side  of that marked  on  the  tube.    Excess
reservoir voltage  will  result  in a  failure  of  the  thyratron  I.o deionize between  pulses (con-
tinuous  conduction).    Insufficient  reservoir  voltage  will  result  in  excess anode  dissipation
as  indicated by  heating  of  the  anode.    The  anode  dissipation  must  not be  permitted  to
exceed  2000 watt.s cis measured  in  the  cooling  water.    A useful  formula  for this determina-
tion  follows:

P   =   264  QW (T2  -Tl)

P                =   Power  in  watts
QW          =   Flow  in  Gallons/Minute
T2  -T|    =   Outlet and  Inlet Wclter Tempercitures  in  Degrees

Kelvin,  Respectively

The optimum  reservoir vollcige  is  the  midpoint between  these  two extremes.    In  certc]in appli-
cations  it  may be  necessary  to  provide  a  regulated  source  I.o  assure  operation  within  the
permissible  range of  reservoir voltages.

Note  3:

Cooling  of the  grid and  cinode  is  normcllly  required.    This  may  be  accomplished  by  liquid
coolants circulated  through  the  cooling  chambers.    A minimum flow of  1  gallon  per minute of
water  is required.    The  wafer  inlet  temperature  shall  not be  less  than  5®C,  nor  the  outlet
temperature  higher than  95°C .

Note 4:

During  the  first 25 microseconds after conduction,  the  peak  inverse anode  voltage  shall  not
exceed  10  KV.

Note  5:

A  resistance  divider of 40 megohms shall  be  connected between  cinode  and  cathode .    The
center tap of this divider  will  be  connected  to  the  second or gradient  grid of the  8301.    It
is  recommended  that  this arrcingement be  employed  whether  low voltage  operation  is  required
or  not.    This  divider  is  a  necessity  for keyed  grid  operation .
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Note  6:

-3-

The  root  mean  square  anode  current  shall  be  computed  as  the  square  root of  the  product
of peak  current and  the  average  current.

Note  7:

The  pulse  produced by  the  driver circuit  Shall  have  the following  characteristics when
viewed  at  the  8301  socket  with  the  tube  removed.

A.    Amplitude                     2000  -4000 Volts
8.      Duration                         2  Microseconds  (At  70% Points)
C.     Time  of  Rise                  0.35  Microseconds  (Min.)
D.     lmpedc]nce                      10  -25  Ohms

The  limits of anode  time  delay and anode  time  iitter are  based on  the  minimum  trigger.
Using  the  highest permissible  trigger voltage  and  lowest  trigger source  impedance
matericllly  reduces  these  values  below  the  limits  specified.

Additional  information  for  Specific applications  can be obtained from  the  -

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

KUTHE

830l/KU-275
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T    E    N    T    A    T     I    V    E

CERAMIC    HYDROGEN    DloDE

1 DEscR I PT  I on :

THE    KU-92     is    A    cERAMic    ENVELopEj      lNDiREctLy    HEATED,     HYDROGEN    FILLED    oioDE

ron     USE      iN    HiGH     VOLTAGE    RECTIFIER    AND    cLIPpEft    ciRculTS.        THIS    TUBEjEQulppED

WITH     A    HyDROGEN    RESERVOIR    WILL     GIVE     EXCELLENT   RESULTS      UNDER     SEVERE     ENVIRON-

MENTAL     SERVICE.

THE      INHERENT      IMMUNITy     FROM    ELECTRICAL     Suf}GE     DAMAGEj     AND    RUGGED    PHysICAL    CON-

STRUCTION    SulT     THIS     DIOD[     TO    COMPACT    HIGH     POWER     RECTIFIERS    AND    MODULATORS.

ELECTR  ICAL    DATA GENERAL:

•                #:i:::  :::::::  (AT  5ro  volts)
HEATER    (NOTE    i)

RESERVOIR    VOLTAGE     (NOTE    2)

RESERVOIR    CURRENT    AT    5.0    VOLTS

MINIMUM    HEATING    TIME

MECHANICAL    DATA GENERAL :

A

tt       MoUNTING    POSITION    (NOTE    3)

BASE

COOLING    (NOTE    4)

NET    WEIGHT

D  I MENS  I  ONS

MAX  IMUM   RAT INGS:

PEAK      INVE13SE     ANODE     VOLTAGE

PEAK    ANODE    CUF}RENT

AVERAGE    ANODE    CURRENT

R.M.S.     ANODE    CURRENT

ANODE    VOLTAGE    DROP

INITIAL    FIRING    VOLTAGE     (NOTE    5)

RECURRENT    FIRINC    VOLTAGE

AMBIENT    TEMPERATURE

NOM.            MIN.            MAX.
___        ___                                                                                 _

5.o          4.7          5.3
7'5         9.5

h.7          5.3
1'0         3.0

RECTirlEB        CLippER

VOLTS    AC

AMPERES

Volts
AMPERES

3           MINUTEs

ANY

PEB    OUTLINE    DWG.

0.6         PoUNDS
PER    OUTLINE

BACK    SWING

D I  ODE

20.0      KILoVoLTS

300      AMPEPEs
200      MILLIAMPEflES

6.0      AMPEPES
250    Volts

-       VOLTS
-      VoLTS

-   55       TO      125    DEGREES      C

I         INDICATES    CHANGE     F.ROM    DATA    SHEET    DATED   6-61

10-61



KUTHE

KU-92

NOTE    1:

-2-

SEE    OuTLiNt:    DftAwiNG    roft    cONNECTioNs.

NOTE   2!

THE     OPTIMUM    Rest:RvoiR     VOLTAGE     roft     f{ECTIFIEft    AND    PuLSE:     TRANSFORMEn    BACKSwiNG

CllppER     SERVICE      19    5.0    VOLTS.         THIS    MAY     BE     OBTAINED    BV     I)IRECT     CONN€CTION

TO    THE     CATHODE     HEATER     SUPPLY.         FOR     USE      IN    CERTAIN    Typ[S     OF-INVERSE     CLIPPER

sEnvicE,     A    REBEfivoiR    VOLTAGE    sOMcwHAT    HIGHEft    OR    LOwER    MAT    BE    REQumED.

(Ef}Es   b.O   -6.0   volts)

NOTE    3:

#           VERTICAL    POSITION    RECOMMENDED    BUT     NOT    R€OulftEt).

NOTE    4:

Am    BLAST    cooLiNG    (5    CFM)     is    p[coMM[NDED    ABout    THE    BASE    AND    ANODE    roR    OPERA-

TION     IN    HIGH    AMBIENT     TEMPERAtuRE.

!_O_I_E-___5-:

THE    ROOT    MEAN    SQUARE    ANODE    Cuf}RENT    SHALL    8[    COMPUTED    AS    TllE    SQUARE    ROOT    OF

THE     Pl]ODUCT    OF     PEAK    AND    THE    AVERAGE     CupfiENT.

ADt>iTloNAi     INroBMAtioN    roR    spEclric    ^ppLicATioNs    CAN    BE    OBTAINED    FftoM    THE

ELECTftoN   TUBE    APpllc^TIONS    SECTION

ITT    COMPoNENTS    DIVIsloN

Post   OFF.lcE   Box   h]2
CLIF.toN,    NEW    JERSEy

*            lNDICATES    CHANGE     FROM    DATA    SHEET    DATED   6-61

10-61
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DESCR  I PT I 0N :

THE    KU-99     IS    A    UNIPOTENTIAL    CATHODEj     THREE    ELEMENT    HYDROGEN    FILLED    THy-

ftATftoN    DEslGNED    roR    NETwORK    DiscHARGE    sEBvicE.         IN    sucH    sERvicE,     IT     Is

SUITABLE    F.OR    PPloDUCING    PuLSE    Outputs    OF.    55    low    AT    AN    AVEBAGE:     POWER     LEVEL

OF    MORE    THAN   65   WATTS.

TllE    SPECIAL    FEATUBES    OF    THE    KU-99     INCLUDE    THE    HIGH    PEAK    VOLTAGE    AND

CURRENT    RATINGS,     THE    COMPACT    SIZE,     AND    A    RESERVOIR,     CONNECTED     INTERN^LLY

ACRoSS    THE    riLAMENT,    WHlcH   wlLL   MAINTAIN    THE    PRESSURE    AT    THE    DEslRED

VALUE    THROUGHOUT    THE     USEFUL    LIFE     OF    THE    TUBE®

® ELECTR  ICAL    DATA GENERAL:

HEATER    VOLTAGE

HEATEPI    CURRENT     (AT    6.3    VOLTS)

MINIMUM    HEATING    TIME

MECHANICAL    DATA GENERAL:

MOUNTING    POSITION

BASE

ANODE    CAP

COOLING    (NOTE    i)

NET    WEIGHT

D I MENS  I  ONS

NOM.            MIN.            MAX.

6.3          5.9         6.7
2.2         2.7

KUTHE
KLj-99

HyDRceEN
THYRATR

VOLTS    A.C.

AMPERES

3            MINUTE:S

ANY

MEDIUM,    h    PIN,    Low    Loss
PHENOLIC,     A    LL-9

SMALL   METAL,    C1-i

2.5         0uNCES
SEE    0uTLINE

5-62



KUTHE

KU-99
HYDROGEN

TINRATROw

RAT I NGS :

-2-

MAX.     PEAK    ANODE    VOLTAGE,     FORWARD

MAX.     PEAK    ANODE    VOLTAGE,      INVERSE     (NOTE    2)

MIN.     ANODE    SUPPLY    VOLTAGE

MAX.     PEAK    ANODE    CURRENT

MAX.     AVE:RAGE    ANODE    Cuf]RENT

MAX.    RMS    ANODE    CURRENT    (NOTE    3)

MAX.     Epy     X      18    X    PRR

MAX.     ANODE    CuRftENT    RATE     OF-RISE

PEAK    TRIGGER    VOLTAGE     (NOTE    4)

MAX.     PEAK     INVERSE    TRIGGER    VOLTAGE

MAX.     ANODE    DELAy    TIME     (NOTE    5)

MAX.     ANODE     DELAY    TIME     DRIF.T

MAX.    TIME    JITTER    (NOTE    6)

AMBIENT    TEMPERATURE

TYPICAL    OPERATION    AS    PULSE   MODULATCR

3.0         KILoVoLTS
3.0         KILovoLTS
8cO        Volts   D.C.

35
45

i.25
0.3  X   109

750

2cO
0.6

0.15
0.02

0.04

-50fJ  To  f9CJO

DC   RESONANT   CHARGING:

PEAK    NETWORK    VOLTAGE

PULSE    REPETITION    RATE

PULSE    LENGTH

PULSE    FORMING    NETWORK     IMPEDANCE

TRIGGEB    VOLTAGE

PEAK    POWER    OUTPUT    -(RESISTIVE    LOAD   92¢   ZN)

PEAK    ANODE    CURRENT

AVERAGE    ANODE    CURRENT

NOTE    i:

AMPERES

M I  LL  I AMPERES

AMPERE:S    A.C.

AMPERES/USECOND

Volts
M I CROSECOND

M I CROSECOND

M I  CR OSECOND

(  lN  IT  IAL)
USECOND    (END    OF.

L I FE )

CENT.

3.0         KILoVoLTs
2500         PULSES/SECoND

0.5          MICROS€CoND

45.2        0HMs
200        VOLTS

47.2         KILowATTS

35          AMPEREs
.OhL          AMPERES    D.C.

COOLING    OF    THE    ANODE     LEAD     IS     PERMISSIBLE,     BUT    THERE     SHALL    BE    NO    AIR    BLAST

OIRECTLY     0N    THE     BULB®

NOTE   2:

THE    PEAK     INVERSE     VOLTAGE    SHOULD    NOT    EXCEED    i.5    KV    DURING    THE    FIRST    25

MICROSECONDS    AF.TER     CONDUCTION.

NOTE    3:

THE    ROOT    MEAN    SQUARE     ANODE     CURRENT    SHALL    BE    COMPUTED    AS    THE    SQUARE    ROOT

oF    THE    PRODucT    or    THE    PEAK    CuRRENT    AND    THE    AVERAGE    CuRRENT.

5i2



-3-

NOTE    4!

THE     VOLTAGE    BETWE:EN    GRID    AND    CATHODE    TERMINALS    OF    THE    SOCKET    Wl"    THE

TUBE     RE:MOVED    SHOULD    HAVE    THE     FOLLOWING    CHARACTERISTICS:

A.       VoLTAGE                                    175-250   VOLTS
a.       DURATloN                                   2   MICRoSECoND   (AT   7q4   PolNTS)
c.      souRCE    iMPEDANCE        ±5;°°v3:¥:/£Y::;!EcoND   (MIN.)
D.        RATE    OF    RISE

THE     LIMITS    0F    ANODE    TIME     DELAY    AND    ANODE    TIME     JITTER    AfiE    BASE:D    ON    THE

MINIMUM    TBICCER.        USING    THE    HIGHEST    PERMISSIBLE    TRIGGER    VOLTAGE     AND

LOWEST    TRIGGER    SOURCE      IMPEDANCE    MATERIALLY    REDUCES    THESE     VALUES    BELOW

THE     LIMITS    SPECIFIED.

NOTE    5:

KUTHE
KU-99

HyDRacEN
THYRATRON

®

THE    TIME    OF    ANODE     DELAy      ls    MEASURED    BETWEEN    THE:    26    PERCENT     POINT    ON    THE

RISING     PORTION    OF.     THE     UNLOADED    GRID    VOLTAGE     PULSE     AND    THE     POINT     AT    WHICH

EVIDENCE     0F.    ANODE    CONDUCTloN    F.lRST    APPEARS    ON    THE     LOADED    GRID    PULSE.

NOTE    6:

TIME     JITTER     IS    MEASURED    AT    THE    50    PERCENT    POINT    ON    THE    ANODE    CuRRENT

pu-LSE,

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE    -

ELECTRON   TUBE    APPLICATIONS    SECTloN

ITT   CoMPoNENTS    DlvlsloN
PoST   0F.FICE   Box   412
CLIFTONj    NEW    JERSEY
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T   E   N   T   A   T    I    V   E

F- 1087
HYDROGEN

THYRATRON

DESCR I PT I ON

§!!:i;;a::t;Si;Pi;e:eek:::t;I;:Wi:::;-i!ja::S:;:,,:;n;;;t;e;:d:°;h;;!:r:a::it;t;§Pr:i;:i::i::;i:i:i:i:;in::;:i;:i:{{:;§ii:;i;:f!:}t;°h::e::i;i:i;i:ait:1;i::;;::i!:#::°;;;;::r;i;;:;,°;:i:it;{°§r.;i:i:
stab i 1  i ty.

GENERAL   CHARACTERISTICS

Electrical   Data

®

®

83#888  E:a!::  #::8:  (at  6.3  voitsi

i:;;#:n#::§!:rv6?:  #;:¥trs  (see  Note  1)
Minimum   Heating   Tine

Mechanical    Data

Egg:ti,Bgrp83!ii::)
ng/Insulation   Medium
e!gh

Cool
Net
Dimensi6ns    (Per   outline)

(See   Note   3)

Peak   Anode   Vol
Anode   Supply
Peak   Anode   Cu

:6eF?Nr:::d5,

£%Sr#eod!n8::r8#r?#:te  6)
Max.   epy   x   ib   x   prr
Max.   Anode   Current   Rate   of   Rise

ii;;!ii!!:ii!iiti!#ej;i::8,

MAX"UM   RATINGS

Any
Flange
See   Note   2
1  -1/4   Pounds

Seated   Height   6.25      Inches

100.0         Kilovolts
5.0         Kilovolts   DC

388      #?ire=peres
7.0         Amperes   AC

2o   x   1o9
2500        A/Microseconds

See   Note   7
1.0        Microsecond

0.10        Microsecond
0.005        Mi crosecond

WARNING:      Operation   of   this   tube   may   produce   X-rays,   which   constitute   a   health   hazard.      Adequate   rayproof
shielding  must   therefore   be   provided    in   the   equipment.

-1- 10/66



F-1087 -2-

MAXIMUM    RATINGS    (Cont'd)

±Lgifi     See   Outline   Drawing,   Figure   1.

ngEL     For  operation   above   25KV   peak   forward   voltage   the   tube   should   be   immersed   in   regular   transformer
insulating   oil    (Esso   35   or   equivalent).    Freon   or   sulfahexaflorine.

3g8Vc:S.,on
should   be   made    to   cool    the    insulating   medium   so   that    the   temperature    is   less   than

±     Absolute  values   should   not   nomally   be  allowed   to   occur   simultaneously.      For   specific   applica-
tions.    consult   the    lTT   Electron   Tube   Division.    Applications   Section.

Note   4:      During   the   first   25   usec   after   conduction,    the   peak    inverse   voltage   shall    not   exceed   20KV.

Hgi*     A   resistance  divider   of   uo   megohms   shaH   be   connected   between   anode  and   cathode.      The  divider

§i;::::::;ah!Ps::acr:r:ash:g:eyumrefn:t:ub:e:y:#y%dso::n;:t:;o:nn.i::e:oi:a;:eotp:breatpeo:FijsgurreeQu2i.red'torjsnorte.CorThe:n;

Note   6:      The   root   mean   square   anode   current   shall   be   conputed   as   the   square   root   of   the   product   of   peak
current   and   the  average  current.

Note   7:      The   pulse   produced   by   the  driver   circuit   shall    have   the   following   characteristics  when   viewed   at
the   F-1087  mounting   plate  with   the   tube   grid   disconnected:

3:    3:i:ii:8e
C.       Rate   of   f}ise
D.       Impedance

::::S8:s!:?'(!!!.joints,
50-500     ohms

i:;g;::in;i,tysu:°:f33::§e:R:§!:#,t3':msfr';:dse:;iy?h:i:i#s:vf:t;'::a9n?d, :tg!m: h± i it:£ersta rter ibgagseerd s%t r::e : :;&:amnucme                   i

g±     The  time  of  anode  delay   is  measured   between   the   26   percent   point   on   the   rising   portion   of   the
unloaded   grid  voltage   pulse   and   the   point   at   which   anode   conduction   begins.

NLQ±rfu     Time   jitter   is  measured   at   the   50S   point   on   the   leading   edge   of   the  current   pulse.

10/66





CHARGING    CHOKE    DloDE

F-1087   0uTLINE
FIGURE    2
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