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GATED-BEAM  DISCRIMINATOR  TYPES

3BN6,  4BN6,  6BN6  and  12BN6

The    3BN6,   4BN6,   6BN6  and   ]2BN6   are   7-pin   miniature   gated-beam   types   designed   for   sel.vice   as  combined
limjter,   FM  d®teclor  and  oudjo  voltage  amplifier  in  frequency  modulation  and  television  receivers.     These types
may  also  be-used ae  sync-clipper or  limiter.

The  3BN6  clnd  4BN6  have  been  designed  for  use  in  receivers  which  employ  series  connected  heaters,  especially
in   tolevi8ion  rec®iv®rs  whore  the  picture-tube  heater  is   in  series  with  other  heaters.     When  each  is  employed  in
this   type  of  Cifcuif  with  other  tubes   sirriilarly   designed  having  the   same   heater   current   rating,  heater  voltage
surges    across   individual    tubes   are   minimized    inasmuch   os   heater   warm-up   characteristic    i  s  controlled.

GENEF{AL  DATA

ELECTRICAL:
Ca,hod®........
H®®,®,:

V®l.®g®  (ac  or  dc)
Cu''®n,......I

_r\

Coot.d  Unipot®ntial
3BN6     4BN6     6BN6      12BN6

3. ]5          4.2           6.3           12.6          Volts
0.60.   a.45.   a.30

W®rm-upTim® .......           11                11             ..

Direct  lnt.r.l®ctrod.  Copacilances  (Unshield.d):
Grid   ,   ,o  All  .... _ ....

Grid  2  to  Al.I ........

Grid  I  fo  Grid  3  (max.)   .

MECHANICAL:
Bulb.....,,.,
B®f ® .....  +  .  .  ,
806in®......I
Mounting  Posilloi]

0.15     Ampor®
..      Seconds

4.2               uuf
3.3              uuf

0.004             uu'

T-5- I /2
Miniature  7-Pin  (JETEC  E7.I)

7DF
Any

LIMITER-DISCRIMINATOR  SERVICE

VAXIMUM  RATINGS:

Design-ContoT  Volu®e
Pla'®  Supply  Vol'®g®   ....
Acc®Ie.ator  Volto® .....
P®®k  P®sillv®  Limilt. .  ®rld Y®lt®®.
Tolal  Calhod®  Curr.nt.  .  .
H.at®r-C®thod®  Valtoge:

H®ot.r N.gatlv. wl.h R.ap®ct to  C®fhode
T.col  DC + Pca* .....

H.a.®r  Posi*iv. wi.h R®.p.el .® Ccthod®
DC  C®mpon.nt  ......
Tctol  DC +  P.all .....

300   rrax.   Volts
loo   max. I  volts
55    max.    V®[t8

11.5    max.         Ma.t,

ZOO    max.    Volts

loo   max.   Volts
ZOO   max.    Volts

CHARACTERISTICS  AND  TYPICAL  OPERATION:
Input-Signal  C®ntor
F'equ®ncy...........

Froqu.ncy  Deviation    .....
Plot®  Supply  Voltog®   .....
Pla'®  Voltog®  ..........

Accolorotor  Voltogo  ......
Cothod®-Bias  R.sistor
(Vo'iablo)t...........

Plot.  Load  R®sistor    .....
Ploto  Lin®aiity  Resistor  .  .  .
Int®giating  Capacitor   .....
Coupling  Copacitoi .......
Minimum  Signal  Voltage  for

Limiting  Action  (RMS)* . .  .
Average  DC  Plate  Current  .  .
Acc®lerotor  Current  ......
Input  Signal  Level  for  AM

R®i®clion  Adiustmonl t  . . .
AM  R®i®ction  at  Esig.  =  2.0 .

Volts  (RMS)   ..........

AM  R®iection  at  Esig.  =  3.0

Volts  (RMS)   ..........
Total  Harmonic  Distortion  .  .
P.ok  Audio  Output  Voltage   .

'0.7             10.7
±75             ±75

85              285
63               122
55             loo

ZOO-400    200-400    200-400
85000     330000     330000

470           '500           1000
.002             .001             .001

.25                .01                .25

I.25              I.2S             I.25           Volts
0.25           0.49           0.44              Ma.

4.I                9.8             10.0               Ma.

I.25               2.0              2.0          Volts

31                  20                 25                  db

30                29                30                 db
2.0              I.6              I.8  Per  cent
6.0             ]6.6             16.8           Volts

*   At    signal    lovols    above    specified    value    limiting    is    within   ±2

docib®ls®

t   The     cathode     resistor     should     be    adiusted    for    maxiiT`um    AM
r.i®ction     in    the    outpu.    of    the    limiter-discriminator    stage   a.
Ih®   sp.cified   signol    level.      AM   reiection   is   measured   with   on
applied  signal  containing  30%  AM  and  30%  FM.

A  H.otor    Warm-up    Time    is   defined   as   the   time   required   for   the
voltage   across  the  heater  to  reach   80%  of   its  roled   value  after
applying   four  times   rot®d   hooter  voltage  to  a   circuit  consisting
of   the   tube   heater   in   series   with   a   resistance   equal   fo  three
times     rated    h®ator    voltage    divided    by    rated    heater   current.

I  ±  69ro

Receiving  Tube  Section
-     -   `-V=+ --,-,- r::--V'=~>P-±q:._FxpTqr:_¢r:/9:cr=;Gz~.arrxp_q::gr .--- I ---- vr ---- (  --------
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APPLICATION  NbTES

Adoquato   shielding  b®twe®n  compon.nts  of  .h.  Limitor  grid  and  lh®
quadratur®     g,rid    must    be    used    .o    insure   proper   phosing   of   tli®
voltage  devoloped  on  the  quadrature  grid.

Standard       doomphasis      roquir.m®nts      for      FM     ore     included.

The    Q   of   the   quadraturo   grid   circuit   should   be   high   ®nougLi   .o
d®volop    a   minimum   of   4   volts    (RMS)   signal    with   2    volts  (RMS)
of   the   c.nt®r-frequoncy   signal   applied   to   the   limit®r   giid.      11   i.
recommended    that   the   coil   bo   shunted   by   a   minlmum   of   10   uul.
The    capocitanco    may    b.   composed   of   tub.   inptJt   capacitanc.,

a+roy  capaci.ahc®,  and  di§tribu.bd  capacitanc®,  as  w®lI  ®s  phy.ic.I
capacitanc®.

To     obtain    a    symmdlrical    dlscrimina.or    r®spons.    curve    in   FM
applicatlon§,   the  tatlo  ol  no   Sighal   I.Iate  cu.r.nt  to  plat®  cuii.n.
with   an   unmodula+®d   signol   mlist  oqual   unity.     Wh.n  tli®   volu®  of
occol®.afor    voltog®   is    chosen,    lli®   plot.   voltage   oppli®d   .o   .I.®
lubo   may   be  found   from  drawing   CE.A931.     Tliis  will   Incur.  unity
ratio   of  plot.  currenl.     CE.A93l   also  shov+s  .h.  av..ao.  dynamic
plet®   curl.nt  thal  flows  wilh tl`.  sp.clfi.d  plate  and  ace.I..oror
voltag®S.      The   plat.   load   l®3i8toi   should   drop   the   plot.   supply
vbl.aob  to  lh®  .poclfied  plo+®  v®llag®.
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AVERAGE   PLATE   CHAPACTERISTICS
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OPEBATION   CtlARACTERISTICS
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Quadrciture  Grid  Volts

AVEF3AGE    CHARACTEF3lsTICS

CE-A929

.0.0,0o,I

=::==:===:iiiiiiii===i========:==:::===:::::Hiii::====i:==
Rated   Filament  Conditions
Plate  Volts = 60
Accelerator Volts = 60

EE==:IE===================I====E=E=I=========I========I====Il
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Limiter   Grid  Volts CE-A928
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