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The  Eimac  2-50A  diode  is  a  high-vacuum  rectifier  in+ended  for  use in  recti-
fier  uni+s]  voltage  mul+ipliers,  or  in  special  applications.  whenever  conditions  of
extreme   ambient   +emperatures,   high   operating   frequency.   high   peak   inverse
vol+ages,  or  +he  produc+ion  of  high-frequency  transients  would  prevent  the  use
of  gas-filled  rec+ifier  +ubes.

The  2-50A  has  a  maximum  d-c  curren+ rating  of  75  milliamperes  and  a  maxi-

mum  peak  inverse  vol+age  rating  of  30,000  vol+s.  Cooling  is  by  convection  and
radiation.

A  single  2-50A  will  deliver  60  milliamperes  a+   I 2,500  vol+s  +o  a  capaci+or-
inpu+  fil+er  wi+h   10.600  vol+s  single-phase  supply.  Four  2-50A's  in  a   bridge  cir-

cuit   will   deliver   150   milliamperes   at   19,000  volts  +o   a   choke-input  fil+er  with
21.ZOO  vol+s  single-phase  supply.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filamen+:  Thoriated  Tungs+en
Vol+age       -            .
Current

IVIECHANICAL
Base
Basing-.---.-

Socket--.--.-
Mounting   posi+ion         -----

Cooling-------
Maximum  Temperature  of  plate  seal     -           -
Recommended  Heat  Dissipating  Plate  Connector
Maximum  Overall  Dimensions:

Length          -
Diameter

Netweight        -          -
Shipping  Weigh+   (approx.)

MAXIMUM  RAT+N®S  (Per  tube)
PEAK  INVERSE  PLATE  VOLTAGE
PLATE   DISSIPATION       -            -
D-C  PLATE  CURRENT]   .           .
PEAK   PLATE   CURRENT

-            -         5.0            yol+s

-           -4.O   amperes

-           -           -Medium  4-pin  bayone+

Refer  to  outline  drawing
Refer  to  discussion  under  "Application"

-           -Vertical,   base   down  or   up
-           -          Convection   and   radiation
.-----    225OC
-----     Eimac  HR-3

•           -           30,000   MAX.   VOLTS
30   MAX.   WATTS
75   MAX.   MA
I.0   MAX.   AMPERE
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APPLICATION
MECHANICAL

Mounting-The    2-50A    mus+    be    mounted    vertically    with    +he
base   ei+her   down   or   up.   The   lead   to  the   plate   terminal   of  the
tube  should   be  flexible.

The   medium   4-pin   base   fits   an   I.   F.   Johnson   Co.   No.   122-
224.   a   National  Co.  No.  XC-4  or  CIR-4.  or  an  equivalent  socke+.
In    some    circui+s,    par+icularly   those    of   the    voltage    multipliers
illustrated   in    Fig.   2.   it   may   be   necessary   +o   moun+   +ho   socke+
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on   stand-off   insulators,   or   on   a   sheet  of  insulating   rna+erial,   to
provide  adequate  insulation  +o  ground.

Cooling-The    2-50A   is    cooled    by    convection    and    radiation.
Clearanc®   sl`ould   bo   provided   around   the   glass   envelope   ade-
qua+e  for  tl`e  free  circula+ion  o{  air.  An   Eimac  HR-3   Heat  Dissi-
pating  Connector  or  equivalent is  required  on  the  plate  terminal.

The  maximum  tempera+Ore  at  the  plato  seal  must  not  exceed
225°C.   A   convenien+   accessory  for   measuring   tl`is  tomporatur®



APPLICATION   (Continued)

is    "Tempilaq"     a    temperature-sensitive    lacquer   available    from

the   Tempil   Corpora+ion,132   W.   22nd   St.,   Now   York    11,   N.   Y.

ELECTRICAL
Filamehl  Opera.ion-For   maximum  tube   life,   the   filament  volt-
age,   as   measured   at  the   base.  pins,   should   be  +he  rated  value  of

5.0   volts.    Var:ations   must    be    kep+   within    +he    range   from   4.75

to     5.25    volts.     In     applications     which     require    the     diode    to

deliver   high   peak   curren+s.   it   is   important  +a   maintain   the   fila-

ment  vol+age   at  the  rated   value.

CAUTION    SHOULD   BE   OBSERVED   WHEN    MEASURING

RECTIFIER    FILAMENT    VOLTAGE.    THE    FILAMENT    CIR-

CUIT   MAY   BE  AT  A   HIGH   POTENTIAL.

The   thoriated-tungs+en   filament   of   the   2-50A   reaches   op-

erating   tempera+ure   in   a   fraction   of   a   second   af+er  application

of   voltage.    Plate    voltage    may   be   applied    simultaneously   with

filament   voltage.

Plare  Operation-With    low    room    illumination    the    plo+e    of
the   2-50A   begins   to   show   color   as  the   maximum   plate   dissipa-

tion   rating   of  30  Vat+s  is  approached.  The  maximum   peak  inverse

voltage   rating   of   30,000   volts   should   not   be   exceeded   at   any

time.

Performance-The    accompanying    table    shows    some    maximum

performance   capabilities   of  the   2-50A   when   used   as   a   power-
supply   rectifier.

Circuit
Type

Single.
Phase.
Half-
W a\v e
Single-
Phase.
Full-
Wave

§!rh:adgs:ee:-

2-50A    MAXIMUM.PERFORMANCE   CAPABILITIES

Capacitor-Input   Filter            Choke-Input   Filter

;vo:,tt:anrg:Oust,   D-y;:I?Ftu:t,:ut  D-S,u:ra:):Put  D-vf:::atu!t,:ut  D-€,u;a:):put

10,600                     12,500                           60

10.6001                    12,500                         120                             ?500                           150

21,200                     25.000                         120                         19.000                           150

lone-half   the   transformer   secondary   voltage.

Maximum  D-C  Curren.  Rofings-Plate   dissipation   rather   than

peak    current    usually    limits    the    d-c    current    which    +he    2-50A
is   capable   of  delivering   to   the   load.   Because   the   pla+e   dissipa-

tion    associated    with    a    given    d-c    current    depends    upon    the

amount   of   ripple   and   its   wave-shape,   cil'cuit   conditions   will   de-

termine  +he  maximum  d-c  current  rating  of +he  tube.

Clloke-Input  lil.er-The    maximum    d-c    current    rating    of   the
2-50A   is   75   milliamperes   when   the   load    incorporates   a   choke-

input    filter    with    the    "cri+ical''    value     (or    larger)     of    input    in-

ductance    (Li   in   Fig.I):

Lo  =  #      for  full-wave  single-phase  rectifiers,

Lo  =#       for  half-wave  three-phase  rectifiers,

Lo  =6#       for  full-wave  three-pllase  rectifiers,

where:   Lo   ="critical"   value   o{   input  inductance   (henries),

f      =supply-line  frequency   (cycles  per  second),

Reff  - Load   vol+age   (volts)

Load   current   (amps)

Cho[e-inpu+   fil+ers   are   not   normally   used   with   single-phase

half-wave   rectifiers.

Capaci.®r.Inpul  Filter-The   2-50A   is    particularly   suitable   for

power-supply   applications   demanding    high   voltage   at   low   cur-
ren+.      Under     +hese     conditions     capacitor-inpu+     filter     circuits

become   desirable.  The  maximum  d-c  current  ra+ing   of  the   2-50A

when   no   input   choke   is   incorporated   in   +he   filter   depends   upon

+he     +o+al     series    resistance     of    the    capacitor-charging     circuit

relative   to  the   effective   load   resistance   seen   by  each   +ube.   The
circuit   diagrams   and   tabula+ion   in   Fig.   2   are   so   arranged   and

labeled   +ha+   this   required   series   resis+ance   may   be   found   for  a

wide   range   of   load   conditions.   This   may   be   done   by   de+ermin-

ing  the  value  of  the  following   quantities:

Ec  is   the   filter-input   d-c   voltage.   While   this   is   usually   the

entire   load   voltage,   in   the   case   of   vol+age   mul+ipliers   i+   is   +he

load  voltage  divided   by  the  mul+iplica+ion  factor.

I p  is  +he  d-c  current  per  +ube.  This  is  the  entire   load  curren+

only  in   the  case   of  the   simple   half-wave   rec+ifier  or  half-  or  full-

wave   multiplier.  In  +he  case  of  full-wave  center-+apped  or  bridge

rectifiers,   lp  is  half  the  load  current.

Rc   is   +he   +o+al   charging-circuit   resistance.   A   cer+ain   mini-

mum    value    of   charging-circuit   resistance    is    necessary   to   limi+

the   peak   value   of   current   to   which  the  tubes  will   be  subiected
under    given    load    conditions.   This    required    minimum    depends

upon  +he   d-c  current  per  tube   (I  p  ),   and   has  been  tabulated   in

Fig.  2  as  a   percentage  of  the  effective  load   resistance  per  tube

(Ec/lp).   The    total    charging-circuit   resistance    involves   the   in-
ternal    resistance    of   the    rec+ifier   tube,   Rp,    the    added    series

resistor,   Rs.    and    the    equivalent    internal    resistance    of   the   a-c

voltage   supply,   Ri.

Rp   is    +he    plate    resis+ance    of   the    2-50A.    which    may    be

taken   as   1000  ohms.

Ri    is   the   equivalent   internal   resis+ance   of   the   supply.   This

may   be   taken   as  the   regulation   of  the   high-voltage   supply   ex-

pressed   as   a   decimal   multiplied   by   the   load   resis+ance   used   in
measuring   this   regulation.

Rs    is    the    series    resistor    which    must    be    inserted    in    +he

charging   circui+  to   bring   +he  +otal   charging-circui+  resistance   up

+o  the   required   minimum.   Its  value   may   be  found   from  the  for-

mula   associated   wi+h   each   of  the   circuits  of   Fig.   2.   This   resis+or

must   be   inserted   in   such   a   position   in   the   circui+   that   it   pro-
+ects   all   tubes.

Tubes   may   be   operated   in   parallel   to   increase   the   output
capabili+y   in   a    given    circuit.   When   two   tubes   are    placed   in

parallel   at   each  place   where   one   is  shown   in  +he  circuits  of  Fig.
2,   the   plate   resistance   (Rp)   will   be   half  as   grea+  and  the   maxi-

mum   allowable   load   current   twice   as   great   as   indicated.

Peak  Inverse  YolTage-The    peak    inverse    voltage    rating       of
+he   2-50A   is   30,000   volts.   In   single-phase   power-supply   rectifier

circuits   the    peak   inverse   voltage   to   be   used   in   design   is   the

peak   a-c   supply   voltage    (I.41   +imes   Erms   in   Fig.   2)    in   the   case
of   bridge   circuits,   and  twice   this  value   in  the   case   o{  half-   and

full-wave   rectifiers   and   voltage   multipliers.   Peak   inverse   voltage

in  three-phase  operation  depends  upon  the  circuit  employed,  and
will   be  found   lis+ed  in  the   handbooks.

Special  APplicati®ns-The    ratings    given    for    capacitor-input
filter   circuits   assume   values   of   input   capacitance   large   enough

to   hold   the   ripple   to  a   low   value.   In   special  applications   where

a   larger  percent  ripple  is  tolerable,  and  filter  capacitance  is  low.

the  2-50A  is  capable  of  larger  d-c  output  currents.

As    a     unidirectional    conductor    in    d-c    circuits    where    the

current    is    continuous   and   +he   percent   ripple    is    modera+e.    the

maximum    current   rating    of   the   2-50A   is    145   milliamperes.

The    plate    characteristic    curve    for   the    2-50A    serves    as    a

guide    to    special    applications.   The    maximum    plate    dissipation
rating   of   30   watts,   the   maximum   peak   inverse   voltage   rating   of

30,000  volts,   and  the   maximum  peal  plate  current  of   I.0  ampere

must   not   be  exceeded.
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Fig.    I.      Rectifier   with   Choke-Input   Filter

a.   Full-Wave   C®ntor-Tapped   R®ctifier

Rs a Rc-Ri -Rp

Bs
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rwl
(Ri)

c.   Half-Wav®   Roc+ifi®r
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a.    Half-Wave    Vol+ago    Multiplior     (with    common
ground   when   Rs  is  ins®r+ed   on  the   "high"

side   of   Elms)
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b.   Full-Wave   Bridge   Roctifior
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d.   Half-Wdv®   Voltage   Doubl®r
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f.   Full-Wave   Vol+ago    Multiplier

Eimac  2-50A  Maxium  D-C  Current  Ratings  for  R-C  Fil+er  Applications

D-C   Pla+e   Curren+    (lp) 55 60 65 70 75 milliamperes   per   tube

Total   Charging-CircuitResistance    (Rc)
I.3 2.4 4.7 8.5 17

percent   of   effectiveLoadResistanceperTube(Ec/lp)

A-C   Supply   Voltage 0.80 0.85 0.92 I.04 I.28
times   Filter-Input

(E,ms    ) D-C  Voltage   (Ec}

Peak   Inverse  Voltage 2.3 2.4 2.6 3.0 3.7
times   Filter-lnpu+

(I/2   these   values  for  circui+  b.) D-C  Vol+ago   (Ec)

Fig.  2   Eimac  2-50A   Basic   R-C  Circuits   (for  any  one  of  tl`o  indicated  loads)
Ri =   Equivalent  resistance  of  voltage  soiJrco

Rp=   1000  ohms  (500  ohms  for  two  +ubes  in  parallel)
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