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The   Eimac   2-25A   diode   is   a   high-vacuum   rectifier   in+ended   for   use   in
rectifier   uni+s,   voltage   mul+ipliers.   or   in   special   applications.   whenever   condi-
+ions   of   ex+reme   ambien+   +emperatures,   high   operating   frequency,   high   peak
inverse  vol+ages,   or  the  produc+ion  of  high-frequency  +ransients  would  preven+
the  use  of  gas-filled  rectifier  +ubes.

The   2-25A   has   a   maximum   d-c   current   rating   of   50   milliamperes   and   a
maximum  peak  inverse  vol+age  rating  of  25.000  vol+s.  Cooling  is  by  convection
and  radiation.

A  single  2-25A  will  deliver  40  milliamperes  at   10,000  volts  +o  a  capacitor-
inpu+  filter  with  8800  volts  single-phase  supply.  Four  2-25A.s  in  a  bridge  circuit
will   deliver   loo  milliamperes  at   15,600  vol+s  +o  a  choke-inpu+  filter  wi+h   17,600

volts  single-phase  supply.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament: Thoriated  Tungsten
Vol,age
Current

MECHANICAL
Base
Basing-------

Socket-.-----
Mounting    position        -----

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

Length--.--
Diameter

Net   weight       -.----
Shipping   weight    (approx.)           -           -           -

MAXIMUM  RATINGS  (Per I'ube)
PEAK  INVERSE   PLATE  VOLTAGE      -

PLATE   DISSIPATION        -            -            -

D-C   PLATE  CURRENT]    .            .            .
PEAK   PLATE   CURRENT

6.3            yol+s

3.0   amperes

.----      Small4-pin

-           -           Refer   +o   outline   drawing

Refer  to  discussion  under  "Application"
-           -          Ver+ical,  base  down  or  up
-           -          Convection   and   radiation

225OC
-            -EimacHR-I

-            -    4.38   inches
-           -I.44   inches
-            -     I.2      ounces

-            -     I.0      pound

-           25,000   MAX.   VOLTS

15   MAX.   WATTS
50   MAX.   MA
I.0   MAX.   AMPERE
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APPL.CATION
MECHANICAL

Mollnling-The    2-25A    mug+    be    mounted    vcr+ically    with    the
base   either   down   or   up.   The   lead  to   the   pla+e  terminal   of  the
tube  should   be  flexible.

The   small  4-pin   base   fits   an   E.   F.  Johnson   Co.   No   122-224,
a   Na+ional   Co.   No.  XC-4  or  CIR4,   or  an   equivalent  socke+.   In
some   circuits,   particularly   those   of  the   voltage   multipliers   illus-

:I:tnedd.a;:   .:n:::ia2+'or's+.  ::Y OEe aneschees:: ryoft°,n:uiautn,+ngth:ast°ecr;:,:  ::
provicle  adequate  insula+ion  +o  ground.

(Effective   7-I-52)   Copyright    1952   by   Eitel-Mccullough.    Inc.

Cooling-The    2-25A   is    cooled    by    convoc+ion    and    radiation.
Clearance   should   be   provided   around  +he   glass   envelope   ade-
quate    for   the    free   circulation    of   air.   An    Eimac   HR-I    Heat
Dissipating    Connec+oi   or   equivalen+   is   required   on   the    pla+e
+erminal,

The   maximum   temperature   a+  the   plate   seal   must   no+   ex-
ceed   225°C.   A   convenient   accessory   for   measuring   this   tom-
perature  is  "Tempilaq",  a  +®mpera+uro-sonsi+ivo  lacquer  available
from   the   Tempil   Corporation,132   W.   22nd   St..   New  York   11,
N.Y.



APPLICATION   ( Cowl.inued)

ELECTRICAL
Fiknen. Oputen-For    maximum    tube    life,    +he    filament
voltage.    as   measured   at   the    base   pins.   Should   be   the    rated
value    of   6.3    vol+s.   Variations   must   bo   [opt   wi+hin   the    range

from   6.0   to   6.6   volts.   In   applications   which   require   the   diode
to   deliver   high   peat   curren+s,   i+   is   importan+   +o   maintain   the
filament  voltage  at  the  rated  value.

CAUTION   SHOULD   BE  OBSERVED   WHEN   MEASURING
RECTIFIER    FILAMENT    VOLTAGE.    THE    FILAMENT    CIR-

CUIT  MAY  BE  AT  HIGH  POTENTIAL.

The   tlioriated-tungsten   {ilamen+  of  the  2-25A  reaches  oper-
ating   +emperature   in   a   fraction   of   a   second   after   applica+ion
of   vol+age.   Plate   voltage   may   b®   applied   §imul+aneously   with

filament  voltage.

Pkrfe  Operdi®n-With    low    room    illumina+ion,   +he    pla+e    of
the   2-25A   begins   to  show   color   es  the   maximum   plate   dissipa-
+ion    rating    of     15    wet+s    is    approached.    The    maximum    poak

inverse  voltage  rating  of  25.000  volts  should  no+  be  oxceoded  at
any  time.

P~nce-The   accompanying   +able   shows   some   maximum

performance   capabili+ies   of   the   2-25A   when   used   as   a   power-
supply  rectifier.

Circuit
Type

?ihnags'e:-
Ha1f-
W irve
Single.
Phase.
Ful'-
Wave
Single-

s:iads;:

2-25A    MAXIMUM-PERFORMANCE   CAPABILITIES

Cap®citoi-Input   Filter          Choke-Input   Filter

:vo;i:'a:g:e:t,   D-i:g3u!,:ut D-8,u:'a:;nEu, D-i:3a:i,:ut Diu:Hut

8800                   10, 000                     40

88001                    10, COO                        cO                             79cO                            loo

17,600                   20,COO                        cO                         15,800                           loo

lone-half  the   transformer  secondary  voltage.

Naximllm  lLC CIIrrel.  Ratings -Plo+e   dissipation   rather  than
peak    current    usually    limits   +ho    d-c    current   whicl`    the   2-25A
is   capable   of   doliv®ring   +o   the   load.   Because   the   plate   dissi-

pation   associated   wi+h   a   given   d-c   current   d®ponds   upon   the
amoun+    of    ripple    and    i+s    wave-shape,    circuit    conditions   will

d®+ermine   the   maximum   d-c   current  rating   of  the   tube.

Chche-Inpll.  Fiber-The    maximum    d-c    current    rating    of   the
2-25A   is   50   milliamperes   when   the   load   incorporates   a   choke-

input     filter     with     the     ''critical"    value     (or    larger)     of    input

inductance   (Li  in   Fig.I):

Lo-#
Lo-R#
Lo-#

for  f ull-wave  single-phase   rectifiers,

for  half-wave  three-phase  rectifiers,

for  full-wave  +hree-phase   rectifiers,

where:   Lo=  "critical''  value   of  inpu+   inductance   (henries),
f =  supply-line   frequency   (cycles   per   second),

Reff = :::d  ::::::;  (av:I::i.

Choke-input   fil+eps   are   no+   normally   used   wi+h   single-phase
half-wave  rec+i{iers.

Capacioer-Input  Finer-The   2-25A   is   par+icularly   suitable   for
power-supply     applications     demanding     high     voltage    et     low
current.    Under   +hose    condi+ions    capacitor-inpu+   fil+er    circui+s

become  desirable.  Tlie  maximum  d-c  current  rating   of the  2-25A
when   no  input  choke  is  incorporated  in  the  filter  depends  upon

the    +otal    series    resistance    of    the    capaci+or-charging    circui+

relative   to   the    effec+ive    load    resistance    seen    by   each    +ube.

Tlie   circui+   diagrams   and   +abulation   in   Fig.   2   are   so   arranged

and   labeled   tha+   this   required   series   resistance   may   be   found

for  a   wide   range   of   load  conditions.   This   may   be   done   by  de-
termining  the  value  of the  following  quantities:

Ec   is   the   filter-input   d-c   voltage.   While   this   is   usually  the
en+ire   load   voltage,   in   tlie   case   of   vol+age   multipliers   it   is  +he

load   voltage  divided   by  +he  multiplication  factor.

Ip  is   +he   d-c   current   per  tube.   This   is  the  entire   load   cur-

ren+   only   in   the   case   of   the   simple   half-wave   rectifier   or   half-

or   full-wave   multiplier.   In   the   case   of   full-wave   cen+er-tapped

or  bridge  rectifiers,  lp is  half  the  load  current.

Rc   is   the   total   charging-circui+   resistance.   A   certain   mini-

mum    value    of   charging-circui+   resis+ance    is    necessary   to   limit

the   peak  value   of  current  to  which  the  tubes  will   be   subjected
under   given    load    conditions.   Tllis   roquirod    minimum    depends
upon  the  d-c  current  per  tube   (I p),   and   has   been  tabulated  in
Fig.  2  as  a   percentage  of  the  effec+ive  load  resistance  per  tube

(Ec/lp).    The    +o+al    charging-circui+   resis+ance    involves   +he    in-
tornal    resistance    of   the    rec+ifier   tube,    Rp.    +he    added    series

resis+or.    Rs,   and   the   oquivalen+   internal   resistance   of   the   a-c

vol+age   supply,   Ri.

Rp   is   +he    plate    resis+ance    of   the    2-25A,    which    may    be

taken  as   1200  ohms.

Ri   is   the   equivalen+   in+ernal   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   resistance    used
in   measuring  this  regulation.

Rs    is    the    series    resistor    which    mus+    be    inser+ed    in    the

charging    circuit   to    bring   +he   total    charging-circuit   resistance

(Rc)     up   to   +he    required    minimum.    Its   value    may    be    found
from   +he   formula   associa+od   wi+h   each   of  the   circuits  of  Fig.  2.

This   resistor   must   be   inserted   in   such   a   position   in   +he   circui+

that  i+  protects  all  +ubes.

Tubes   may   be   opera+ed   in   parallel   to   incr®aso   the   ou+put
capability   in    a    given    circuit.   When   +wo   +ubes   are   placed    in

parallel  at  eacli   place   where   one   is  shown   in  the  circuits  of  Fig.
2]    the    plate    resistance    (Rp)    will    be    half   as   great   and   the
maximum   allowable    load    current   twice   as   great   as   indica+ed.

Pellk  Inverse  Y®hag.-The    peak    inverse    vol+age    rating    of
the  2-25A   is   25,000  volts.   In   single-phase   power-supply  rectifier

circuits   +he    peak   inverse   voltage   to   be   used   in   design   is   +he

peak   a-c    supply    voltage     (I.41     times    Elms    in    Fig.    2)    in    the
case  of  bridge  circuits,  and  twice  this  value  in  the  case  of  half-
and    full-wave    rec+ifiers    and    vol+age    multipliers.    Peak    inverse

voltage   in  tliree-phase   operation   depends   upon   the   circuit  em-

ployed.  and  will  be  found  listed  in  +Lie  hdndboo[s.

Specid  APplicdion-The    ratings    given    for    capaci+or-input
filter   circuits   assume   values   of   inpu+   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   2-25A  is   capable   of   larger  d-c   ou+put   currents.

As    a    unidirec+ional    conduc+or    in    d-c    circuits   whore    tlie

current   is   con+inuous   and   the   percent   ripple   is   moderate,   the
maximum   current   rating   of   the   2-25A   is   90   milliamperes.

Tl`e    pla+a   cliarac+®ris+ic    curve    for   +he    2-25A   serves   as   a

guide   to   special    applications.    The    maximum    pla+e    dissipation
ra+ing   of   15   watts,  the  maximum   peak   inverse  voltage  rating   of

25,000  vol+s,  and  tlle  maximum  peak  plate  current  of   I.0  ampere
must  no+  bo  exceeded.
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Fig.I.      Roctifior   with   Choke-Input   Filter

a.   Full-Wave   C®nt®r-Tapped   R®c+ifi®r

Rs=Rc-Ri~Rp

Rs

(RP)LErms]        I       |C:       'p|

rwl
mi)

c.   Halt-Wave   Rectifier

i!i

:!'`

+                i?in,,
T                                F'S-R`-a, -FlpII

Ec          +i,RPp,,
i-                 5!.:,,I

.p.I.:H,,:;,,                x.+,,,

T!,.,,I-Ill
a.       rw1

0,,'

e.    Half-Wave    Voltdgo    Multipli®r    (with    common
ground   wh®n   Rs  is  in§or+ed   on  the   "higli"

§id®   of    Elms)

b.   Full-Wave   Bridge   Roctifi®r

+                      ¢mp)      Rs-Rc-a,_Rp

PC

?op,FrmsT       i`...'

7FRS
(Ri)

d.   Half-Wave   Yoltago   Doubl®r

lii!,fry, i                                    a.-I,c-8,-.pI

10Tieec:          I,,.[`:           11,TiI-II

I,i

+,E.        IJLTIII
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®,)            (in.
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f.   Full-Wave   Voltage   Multiplior

Eimac  2-25A   Maximum   D-C  Current   Ratings  for   R-C   Fil+er  Applications

D-C   Pla+®   Current   (I  p) 35.0 37.5 40.0 42.5 45.0 47.5 50.0 milliamperos   per  +ube

?;::|itcR::?sitnagn-ce(R.,
I.3 2.0 3.4 5.5 9.0 16 27

percent  of   EffectiveLoadResistanceperTube(Ec/lp)

A-C  Supply  Vol+age 0.80 0.83 0.88 0.94 I.05 I.23 I.50
times   Filter-Input

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

Poa[   Inverse  Vol+age
2.3 2.4 2.5 2.7 3.0 3.5 4.3 times   Filter-Input

t!/2  +hose  values  for  circuit  b.) D-C  Vol+ago   (Ec)

Fig.  2.  Eimac  2-25A  Basic  R-C  Circuits   (for  any  one  o{  +he  indicdt®d  lodds|

Ri =   Equivelont  resistance  of  voltage  source.
Rp=    1200  olims  (600  ohms  for +wo +ubes  in  parallel)
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