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input    to    110    MHz    and    is    recommended    for
amplifier    or    plate    modulated    amplifier.

and    matching     air    chimneys     are    available
clip    is    available    for   making   the   dc   con-

The   EIMAC    9019/YC130    is    a    ceramic/metal    VHF    power   tetrode.    It
is    rated   for   full    power
use    as    a    Class    C    power

fromA`EritiAycs.teAmc8n°ncekce€8r
nection   to   the   anode.

GENERAL CHARACTERIST|CsL

ELECTRICAL

Filament:    Thoriated   Tungsten   Mesh
Vol ta9e      ..........
Current.   at   7.5   volts      .    .    .

Amplification    Factor    (average),    Grid   to   Screen
Direct    lnterelectrode   Capacitance    (cathode   grounded)
Cin,,,,,.................
Cout.....,,,,,,...........
Cgp.....................

Direct   Interelectrode   Capacitance    (grids   grounded)
Cin         ®      ®      ,      ,      ®      ,,,,.,..........

Gout    .....,,,,,,     ®     .     .     .
Cpk...............

Maximum   Frequency    for    Full     Ratings     (CW)

7.5    +    0.37       V-       160       A

4.5

160    pF
26.5    pF

1'5   pF

67pF
27.5    pF
0.2   pF
110    MHz

1.:i:::::e:1;Si'::Saasndth°eperreastujTntgovfaTaudedsjtaT.roenaiasdeadta°norpeprrfo°drumcatncreeftjensetmse.nt|hevsaerj:1;guE:&SAcm:¥o:i8ng:

consulted   before   using   this   information   for   final    equipment   design.
2.      Capacitance    values    are    for   a    cold   tube   as    measured    in    a    special    shielded    fixture    in    accord-

ance   with   Electronic    Industries   Association   Standard   RS-191.

MECHANICAL

Maximum    Overall     Dimensions:

Length
Di ameter

Net    Weight

3!;I::in8p:::ifi8nT:in;e;a{u;e:   6e;arii:/riet.al.   Se;1:   6r.En.v':16p:
Cool i ng       ...........................
Base,,,,,,,......
Recommended    Air-System   Socket:

Recommended   Ai r-Syst
Recommended    Screen    G
Available    Anode    Con

K-300A   or    SK-360   Socket
the   SK-360   Socket    .    .

9.375    In;    23.81    cm
7.580    In;    19.25    cm

12.8    Lb;    5.8    kg

Axis    Vertical,    Base   Up   or   Down
....                                                             250OC

Forced   Air
Special    Concentric

EIMAC    SK-300A
EIMAC    SK-360
EIMAC    SK-316
EIMAC    SK-355

EIMAC    ACC-3

RADIO     FREQUENCY     POWER     AMPLIFIER

Class    C    FM

(Key-down    conditions)

ABSOLUTE     MAXIMUM     RATINGS

DC    PLATE    VOLTAGE     .     .      .         10,000    VOLTS
DC     SCREEN    VOLTAGE         .      .                2000     VOLTS
DC    GRID    VOLTAGE         ...- 750    VOLTS

DC     PLATE    CURRENT     .      .      .                    5.0    AMPERES
PLATE    DISSIPATION 18    KILOWATTS

SCREEN    DISSIPATION     .      .                    450    WATTS

GRID    DISSIPATION     .     .     .                   200    WATTS

395035(Effective   March    1986)
VA4889

TYPICAL    OPERATION     (Frequencies    to    110    MHz)

DC    Plate    Voltage
tage
ge

DC    Grid    Current
Peak    rf   Grid    Vol ge*
Calculated   Driving    Powe
Plate   Dissipation       .    .
Plate   Output   Power    .    .
*      Approximate    value;    will    vary   with    circui.t    and   tube

Printed    in    U.S.A.

Varian    EIMAC    /    301    Industrial     Way    /    San    Carlos,    CA    94070    /    U.S.A.
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PLATE    MODULATED    RF    POWER    AMPLIFIER
Grid   Driven
Class   C   Telephony   -Carrier   Conditions

ABSOLUTE    MAXIMUM    RATINGS

DC    PLATE    VOLTAGE     .                             8000    VOLTS

DC    SCREEN    VOLTAGE
DC    GRID    VOLTAGE

2000    VOLTS
-750    VOLTS

DC    PLATE    CURRENT    .     .     .                   4.0    AMPERES
PLATE    DISSIPATION    #        .                       12    KILOWATTS
SCREEN    DISSIPATION    ##                     450    WATTS
6Rlt)    DISSIPATION    ##        .                  200    WATTS

#   Corresponds   to   18   kw   at   100%   sine-
wave   modulation.

TYPICAL    OPERATION

DC   Plate   Voltage    ........
DC   Screen   Voltage       .......
Peak    AF    Screen    Voltage    (100%   Mod)
DC    Grid    Bias    Voltage    ......
DC   Plate   Current    .    .    .
DC   Screen   Current    *      .
DC   Grid   Current    *       .    .

3:?5  5fi:ir:g  ¥:I::gfc:1:ui.at
Plate   Dissipation   *      ....
Plate   Output   Power   *   ....

;#  A38::;:Ta::t#a::e;ithout   modulati.on.

AUDIO    FREQUENCY    AMPLIFIER    0R    MODULATOR

Grid   I)riven,    Class    AB1,    Sinusoidal    Wave

ABSOLUTE    MAXIMUM    RATINGS

DC    PLATE     VOLTAGE     .

DC    SCREEN    VOLTAGE
DC    PLATE    CURRENT     .

PLATE    DISSIPATION
SCREEN    DISSIPATION

GRID    DISSIPATION    .

*     Approximate   value.                  #      Per   tube.

##   Adjust   for   specifi.ed   zero-signal
plate   current.

TYPICAL    OPERATION     (two    tubes)

DC   Plate   Voltage    ........
DC   Screen    Voltage       .......
DC   Grid    Voltage   ##    .......
Zero-Signal    Plate   Current      .    .    .
Maximum   Signal    Plate   Current    .    .
Maximum   Signal    Screen    Current    *
Peak    AF    Grid   Voltage    *   #    ....
Dri.ving   Power   *       ........
Load   Resi.stance   Plate-to-Plate   .
Maximum   Signal    Plate    Dissipation
Plate   Output   Power   *   ......

TYPICAL   OPERATION    values    are   obtained    by   measurement    or    by   calculation    from    published   characteristic
curves.    To   obtain   the   specified   plate   current   at   the   specified   bi.as,    screen,    and   plate   voltages,    ad-
justment   of   the   rf   grid   voltage   is   assumed.    If   this   procedure   is   followed,   there   will    be   11.ttle   vari-
ation    in   output   power   when   the   tube   is    replaced,    even   though   there   may   be   some   variation    in    grid   and
screen   currents.   The   grid   and   screen   currents   which   occur   when   the   desired   plate   current   is   obtained
are   incidental    and   vary   from   tube   to   tube.    These   current   variations   cause   no   performance   degradation
provl.ding   the   circuit   maintains   the   correct   voltage   in   the   presence   of   the   current   variations.

RANGE     VALUES    FOR     EQUIPMENT    DESIGN

Filament:   Current   at   7.5   volts    .............

Interelectrode   Capacitance    (grounded   filament   connection)    1
Gin.........................
Gout.........................
Cgp.............,,.......

Min.        Max.

148          168          A

154           167          pF
24             29          pF

---         2.0         pF

1      Capacitance   values   are   for   a   cold   tube   as   measured   in   a   special    shielded   fi.xture   in   accordance
with   Electronic    Industries   Standard   RS-191.
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APPL ICATI0N

Eiil
MECHANICAL

MOUNTING    -        The    tube    must    be    mounted    vertically,

!:::1 :Pb:rp::¥:c€:dt::ofe:j#::j':nc:::e:i::i:.  and

STORAGE    -If   a   tube    is   to   be   stored   as    a    spare   it
should    be    kept     in     its     original     shipping     carton,
with     the     original     packing    material,     to    minimize
the   possibility   of   handling   damage.

Before    storage    a    new    tube    should    be    operated    in
the   equipment   for   100   to   200   hours   to   establish   it
has     not     been    damaged    and    operates    properly     (See
FILAMENT    OPERATION    for    recommendations    on     inl.tial
value     of     filament     voltage    during    this    operation
period).    If   the   tube    is   still    in   storage    6   months
later   it   again   should   be   operated   in   the   equipment
for    100   to    200    hours    to   make   sure   there    has    been

the
tube    c-an    again    be    stored    with    great    assurance    of
being   a   known-good   spare.

SOCKETING    -        An    air-system    socket    should    be    used
in    all    applications    to   assure   cooling   of   the   tube
base    seals.     The    EIMAC    SK-300A    is     recommended     for
audio    or    LF/HF    rf   operation;    the    SK-360    is    recom-
mended    for    VHF    operation.    The    SK-360    incorporates
low-inductance    filament    bypassing    in    the    form    of
three     5000    pF     copper-clad     Kapton®capacitors.          A
screen    grid    bypass    capacitor    kit     (the    SK-355)    is
also   available   for   the   SK-360   socket,    and    includes

8i8;86 )1,00106   mpoFunt5T#   cii::    (CEa]PMaACcj tp°/rNS  24(2E8[5M9A)C,    :{g
an    assembly    drawing    (EIMAC    P/N    243135)    which    shows
how   the   parts   are   attached   to   the   socket.

COOLING    -      The   tube    requires    forced-air   cooling    in
all     applications.    An    air-system    socket    is     recom-
mended,    with    a    matching    air    chimney.    Normally    the
tube    socket    is    mounted    in    a    pressurized    compart-
ment    so   the    cooling   air   passes   through   the   socket
and    is   then    guided   to   the   anode   cooling   fins   by    an
air     chimney.     A     chimney     is     available     from    EIMAC,
the     SK-316,     for    use    with     the     SK-300A     socket     at
frequencies     below    30    MHz     and    with    the     SK-360    at
VHF.     If    all     cooling    air    is    not    passed    around    the
base     of     the    -tube     and    through     the     socket.     then
arrangements    mus-t     be     made     to     assure     adequate
cooling    of    the    tube    base    and    the    socket    contacts
themsel Yes .

In     this     regard     it     should     be     noted     the     contact
fingers   used   in   the   four   contact   collet   assemblies
(inner   and   outer   filament,    control    grid   and   screen

rated
time

no    degradation.     If    operation    i

95;€a::8ocmaS:r°:nyberaypTPTrjeucTaET°:Pe,re.ng:i
this     material     will     lose     its     temper     (or
characteristic)    and   then   will    no    longer   rna
contact    to    the    base    rings    of    the    tube.    This
lead   to   arcing   which,    in   an   extreme   case,    can   burn
through    the    metal     of    the    tube    base    ring    and   the
tube's   vacuum   integrity   is   then   destroyed.

Thus    adequate    movement    of    cooling    air    around    the
base   of   the   tube   accomplishes    a    double    purpose    in
keeping   the   tube   base   and   the   socket   contact   fin-
gers   at   a   safe   operatin:3lemperature.
Though     the     maximum    temperature     rating     for     seals
and   the   anode   core    is    250°C,    it   is   considered   good
engineering    practice    to    allow    some    safety    factor

:Tf:!e5toao%'eansdh°mwanxj'LSumftrubseeaanToa:eTte:1;:Pa€:::i:?
225    °C.    Such   a    safety    factor   makes    some    allowance
for    variables     such    as    dirty    air    filters,    dirty
tube   anode   cooling    fins    whi.ch   will    effect    cooling
efficiency,     duct     lasses,     etc.     The    figures    shown
are    for   the   tube    in    an    air-system    socket    with    an
air    chimney    in    place,    wi.th    air    passing    in    a    base-
to-anode   direction.   Pressure   drop   values   shown   are
approximate     and    are     for    the    tube/socket/chimney
combi nat i on .

Plate   Diss.
( Watts )

7 ' 500
12,500
15,000
18.000

Air   Flow

( cfm)  __

Press.Drop
Inches   Water

At    altitudes     significantly    above     sea     level     flow
rate   must    be    increased    for   equivalent   cooling.    At
5000   feet   both   the   flow   rate   and   the   pressure   drop
should   be    increased   by   a    factor   of    1.20,   while   at
10,000   feet   both   flow   rate   and   pressure   drop   must
be   increased   by   I.46.

Anode   and   base   cool
simultaneously     wit
should    normally    continue   for    a

lied   before   or
tage    turnon     and
ief   period   after

shutdown   to   allow   the   tube   to   cool    down   properly.

IMPACT    AND    VIBRATION    -The    9019/YC1`30    has    a    thori-

ated    tungsten    mesh    filament    and    is    intended    for
regular   commercial    service.    Any   tube   with   a   thori-
ated    tungsten     filament     should    be    protected    from
undue   shock    and   vibration   and    if    not    installed    in
equipment    should    always    be    stored    in   its    protect-
1.ve   packing   material    in    its    shipping   container.

ELECTRICAL

ABSOLUTE     MAXIMUM     RATINGS     -     Values     shown     for     each

ty e   of   service   are   based   on   the   ''absolute   system"
are   not   to   be   exceeded   under   any    service    con-

ions.    These   ratings   are   limiting   values   outside
hich    the    serviceability    of    the    tube    may    be    im-
aired.     In    order    not    to    exceed    absolute    ratings
he    equ

determi
ing    bel

t    designer    has    the    responsibility    of
e   design    value   for   each    rat-
e    value   of   that    rating    by    a

safety   factor   so   the   absolute   values   will    never   be
exceeded   under   any   usual    conditions   of`   supply-vol-
tage    variation,     load    variation,     or    manufacturing

It   does   notvariation     in     the     equipment      itself
necessaril f ol  1  ow that   combinations   of   absolute

neouslye   atta

HIGH   VOLTAGE    -Normal    `operating    voltages    used   with
this    tube    are    deadly,    and    the    equipment    must    be
designed    properl
be    followed.    D

ment      must      inc

and    operating    precautions    must
n    all     equipment    so    that    no    one

with   high   voltages.    All    equip-
safety     enclosures     for     high-

voltage     circuits     and     terminals,      with     interlock
switches     to    open     primary    circuits     of     the     power
supply   and   to   discharge   high,-voltage   capacitors
whenever      access      doors      are      opened.      Interlock
switches     must     not     be     bypassed     or     "cheated"     to
allow     operation     with     access     doors      open.      Always
remember    that    HIGH    VOLTAGE    CAN    KILL.
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FILAMENT    OPERATION    -W1.th    a    new   tube,    or    one   which
has     been     in     storage     for     some     peri.od     of     time,
operation   with   filament   voltage   only   appli.ed   for   a
period   of    30   to    60   minutes    is    recommended    before

5:Tt'ter°Pemraattejr°jnaTbefiEsn.tedThjwsjti:.Tn°W:hethij,aacmt:*:
structure     to     absorb     any     resi.dual      gas     molecules
which   have   accumulated   during   storage.    Once   normal
operation    has    been    established    a    minimum   filament
warmup    time    of    four    to    five    seconds    is    normally
suf fi ci ent .

At   rated    (nominal)    filament   voltage   the   peak   emis-

:::3edcafpoarbj:i:%un°ifca#:ntsuebrevit:.minyre:i::ionthi:
filament    voltage   will     lower   the    filament   tempera-
ture,    which    will     substantially    increase    life    ex-
pectancy.     The    correct     value    of    filament    voltage
should     be     determined     for     the     particular     appli-
cation.    It    is    recommended   the   tube   be   operated   at
full    nominal    voltage    for    an    initial    stabilization
period    of    100    to    200    hours    before    any    action    is
taken    to    operate    at    reduced    voltage.    The    voltage
should      gradually     be      reduced     until      there     is     a
SIT.ght    degradati.on    in    performance     (such    as    power

?##::se°dradjs:£r::::I;:}eav°v'otTatgeabsohv°euT€h:h::1::
where   performance   degradati.on   was    noted    for   oper-
ation.     The     operating     point     should     be     rechecked
after   24   hours.
Filament    voltage    should    be    closely    regulated   when
voltage     is     to     be     reduced     below    nominal     1.n    this
manner,    to    avoid    any    adverse    influence    by    normal
line   voltage   variations.

Filament    voltage    should    be    measured    at    the    tube
base    or    socket,    using    an    accurate    rms-responding
meter.     Periodically    throughout     the     life     of     the
tube   the   procedure   outlined   above   for   reducti.on   of
voltage   should   be   repeated,    with    voltage    reset    as
required,   to   assure   best   tube   life.
EIMAC     Application     Bulletin     #18     titled      ''EXTENDING
TRANSMITTER     TUBE    LIFE"     contains     valuable     informa-
tion   and   is   available   on   request.

GRID    OPERATION    -Maximum    control     grid    dissipation
is   200   watts,   determined   approximately   by   the   pro-
duct   of   the   dc   grid   current   and   the   peak    positive
grid   voltage.   A   protective
be    connected    between    cont
guard   against   excessive   vol

ice   should
cathode   to

SCREEN    OPERATION    -The    maximum    screen    grid    dissi-
pation     is     450    watts.     Wi.th     no    ac    applied    to    the
screen    grid,    dissipation    is    simply   the   product   of
dc   screen   voltage   and   the   dc   screen    current.    With
screen   modulation,   dissipation   is   dependent   on    rms
screen   voltage   and   rms   screen   current.   Plate   volt-
age,    plate    loading,    or   bias    voltage   must   never   be
removed     while     filament     and     screen     voltages     are
present,    since    screen   dissipation    ratings   will    be
exceeded.    A   protective    spark-gap    devi.ce    should    be
connected    between   the   screen    grid   and   the   cathode
to   guard   against   excessive   voltage.

PLATE    DISSIPATION    -The    rated   maximum    plate   dissi-

pation    of    the   tube    is    18    kilowatts,    which    may    be
safely    sustained    wi.th    adequate    air    cooli.ng.    When
the   tube   is   used   as   a   plate-modulated   rf   amplifier

to   "ground".   The   test   is   perf-ormed   on   a   cold   tub

the   dissipation   under   carrier   conditi.ons   should   be
11.mited   to    12   kilowatts.

FAULT   PROTECTION    -In    addition    to   the    normal    plate
over-current    interlock,    screen    current    interlock,
and    cooling    air    1.nterlock,    the    tube    must    be    pro-
tected    from    internal    damage   caused   by   an    i.nternal
plate   arc   which   may   occur   at   high   plate   voltage.   A
protective    resistance       should    always    be   connected
in    series    with    each    tube    anode,     to     help     absorb
power     supply     stored     energy     if     an     internal      arc
should     occur.     An     electronic     crowbar,     which     will

i:::#a:g:ftpe°retrhesusptpa'rytcoafpaacnjta°rrcs,jjnsare::#m::::8:
The   protection   criterl.a    for   each   electrode   supply
is    to    short    each    electrode    to    ground,    one    at    a
time,    through    a    vacuum    relay    switch    and    a    6-inch
length      of      #30      AWG      copper      wire.      The      wire      wl.11
remain   intact   if   protection   is   adequate.
EIMAC    Application     Bulletin     #17     titled     FAULT     PRO-
TECTION   contains    considerable   detail    and    is    avail-
able    from   EIMAC   on    request.

RADIO-FREQUENCY      RADIATION      -            Avoid      exposure      to
strong   rf   fields   even   at   relatively   low   frequency.
Absorption   of   rf   energy   by   human   tl.ssue   is   depend-
ent   on   f requency.    Under   300   MHz   most   of   the   energy

YiTtTt]Easasttce°nmup::?:'nyotrhr°hue9ahtjtnhge:¥¥aenct:°d¥ubw,i?:
health   agencies   are   concerned   wl.th   the   hazard   even

::dtHheeas,ethfrAedqmuT.ennjcsjtersa.tis:}Are(c°ocmcmuepna€sj°nat'hatsa;::I
longed   exposure   to    rf    radiation    should    be    limited
to   10   milliwatts   per   square   centimeter.

INTERELECTRODE     CAPACITANCE      -     The      actual       1.nternal

i.nterelectrode   capacitance   of   a   tube   is   influenced
by    many    variables     in    most     applications,     such     as
stray    capacitance    to    the    chassis,    capacitance
added    by    the    socket    used,     stray    capacitance    be-
tween    tube    terminals,     and    wiring    effects.     To
control    the    actual     capacitance    values    within    the
tube,    as    the    key    c.omponent    involved,    the    industry
and    Military     Services     use    a     standard     test     pro-
cedure     as     described     in     Electronic     Industries
Associ.ati.on   Standard   RS-191.    This    requires   the   use
of     a     specially     constructed     test     fixture     which
shields    all    external    tube    leads    or    contacts    from
each    other    and    eliminates    any    capacitance    reading

tube   capacitance   in   this   way   normally   as-sures   good
interchangeabill.ty   of   tubes   over   a   period   of   time.
The   capacitance   values   shown    in   the   technical    data
are   taken   in   accordance   with   Standard   RS-191.

The    equipment    designer    is    therefore    cautioned    to
make    allowance    for    the    actual     capacitance    values
which    will     exist     in    the    appliction.     Measurements
should   be   taken   with   the   mounting   which   represents
approximate   fl.nal    layout   if   capacitance   values   are
highly   significant    in   the   design.

SPECIAL   APPLICATIONS    -When    it    is    desired   to    oper-
ate    this    tube    under    conditions    widely    different
from     those     listed     here,     write     to     Varian     EIMAC;

8#T6s,P:&dugc4to7oManua.gse.rA;.    3°1      Industrial      Way;     san

Other     factors     being     equal,     controlling
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OPERATING    HAZARDS

PROPER     USE     AND     SAFE     OPERATING     PRACTICES     WITH     RESPECT     T0     POWER     TUBES    ARE     THE     RESPONSIBILITY     0F     EQUIPMENT
MANUFACTURERS    AND    USERS    0F     SUCH    TUBES.     ALL     PERSONS     WHO     WORK     WITH     0R     ARE     EXPOSED     T0     POWER     TUBES     0R     EQUIP-

MENT      WHICH      UTILIZES      SUCH      TUBES      MUST      TAKE      PRECAUTIONS      T0      PROTECT      THEMSELVES      AGAINST      POSSIBLE      SERIOUS
BODILY     INJURY.     D0    NOT    BE     CARELESS    AROUND    SUCH    PRODUCTS.

The   operation    of   this   tube   may    involve   the    following    hazards,    any   one   of   which,    in   the   absence   of   safe
operating   practices   and   precauti.ons,   could   result   i.n   serious   harm   to   personnel:

a.    HIGH    VOLTAGE    -Normal    operating    voltages    can    be
deadly.    Remember   that    HIGH    VOLTAGE    CAN    KILL.

b.     LOW-VOLTAGE      HIGH-CURRENT     CIRCUITS     -          Personal

jewelry,    such   as    rings,    should   not   be   worn   when
working   with   filament   contacts   or   connectors   as
a    short    circuit    can    produce    very    high    current
and   melting,    resulting   in   severe   burns.

c.    RF   RADIATION    -Exposure   to   strong    rf   fields

1

should    be   avoided,    even   at    relatively   low   fre-
quencies.    The   dangers   of   rf    radiation    are   more
severe   at   UHF   and   microwave   frequencies   and   can
cause    serious    bodily    and    eye    injuries.    CARDIAC
PACEMAKERS    MAY     BE     EFFECTEt).

d.    HOT     SURFACES      -      Surfaces      of     tubes      can      reach
temperatures     of    several     hundred    °C    and    cause
serious    burns     if    touched     for     several     minutes
after   all    power   is   removed.

Please    review    the    detailed    operating    hazards    sheet    enclosed    with    each    tube,     or    request    a    copy    from:
Varian    EIMAC,    Power   Grid   Application    Engineering,    301    Industrial    Way,    San    Carlos    CA   94070.
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D". nNas NLLJ-". A". REF ". " RB
A 74cO 7.5cO I e9.48 192.53
a 0855 0895 2 I .72 22`73
C 0720 0. 76 0 I 8.29 I930
D I.896 I.936 46 .63 49. I 7
E 3.I 33 3. I 7 3 79.58 cO59
F 3.792 3.832 9632 97.33
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