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UABC80...... I,2 2* Dec.    1957*
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UCC84...... I,2 I Dec.    1957
UCC85...... I,2 2(T) Dec.    1957
UCF80......... I,2 I Dec.    1957
UCH8l/19D8 I,  2,  3,  4 I June    1960
UCL82 - ** *
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6AJ8......... See  ECH8l

:        `:.i



INDEX  (Continued)

Page  Nos.
IssueNo.`

Date

6AK5......... See  DP6l
2 Dec.    19576AK8......... I,  2.  3,  4
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6J6......... I,2 I Dec.    1955
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6KBG/GT...... I,2 3 Sept.   1952
6N8......... I,2 I Jan.      1957
6QIGIGT...... I,2 3 Sept.1952
6S2 See  EY86
6SJ7GT...... I,2 3 Oct.    1952
6SK7GT...... I,2 3 Oct.    1952
6SL7GT...... I,2 2 Dec.    1955
6SN7GT...... I,2 I Feb.     1954
6SQ7GT...... I,2 32(T) Oct.    1952Dec.1957
6u8......... See  ECF82
6V4......... I,2
Ov6G|GT...... I,2 5 Dec.    1955
6X2.....-... I,2 2 Mar.    1959
6X4       ."           . . .           ... I,2 2 Dec.    1957
6X5GT...... I,2 2 Sept.1953
| AINrl    . . .           . . .           . . . I,2 2 Dec.    1957
|C5......... I,2 I Feb.     1954
7C!6......... I,2 3 Oct.    1952
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|V{J......... I,2 2 lan.      1955
|S;I......... I,2 I Dec.    1955
7Y4......... I,2 2 Mar.    1954
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19D8......... See  UCH8l
19Y3......... I,2
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25E5....,.... I,  2,  3,  4 I Feb.     1957
35L6G/GT...... I,2 3 Ja.n.       1953
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al ` Ftve624                               E±-*
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3 Mar.    195AD30,........ I,2

ASP2......... I,2 5 Jan. 195
8110......... 2 I Mar. 195
8120......... 2 I(T) Mar. 195
8210D I,2 2 Au8. 95
BMlo    ...             ."             ... I,2 I(T) Dec. 195
CL40,  CL41      ...            . . . I,2 I Jan. 195

CL50,  CL52     . . .            . . . I,2 2 Oct. 196
CL55-CL58...... I.2 2 April 196
CL60-CL66...... I,2 4 Aug. 195

3,4 4 June 195
ED20......... I,2 I(T)* Ma,r.    196*
EDNlo......ENlo......
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2,  3,  4,  5,  6,  7,  8 2 Dec. 96
EN15......... 2 I(T) Ma.r. 96
EN30......... 2,  3,  4 6 Aug. 95
EN40......... 2 3 Mar. 95
EN50......... 2 3 May 96
EN55...... 2 lT Aug. 959
EN60......... 2 2T Oct. 959
GElo......... 2,3 2 Mar. 957
GKIO......... 2 2 July 95
GK32,  GK33   ... 2 3 Dec. 955
GK40,  GK41   ...           .. . 2 3 Dec. 955
GLl......... 2 4 Sept. 955
GNlo...... 2 3 Jan. 958
GN20......... 2 I Au8. 955
GRD7...... 2,  3,  4 3 April 959
HG25......... 2 I Mar. 957
HLlo......... 2,  3,  4 3 Mar. 961
HL22......... 2 lT April 956
HR2......... 2 3 Feb. 954
HR3......... 2 3 Feb. 954
H R6        . . .               . . .               ` . . 2 3 Dec. 955
HR8......... 2 I Feb. 954
HR9......... 2,  3,  4,2 2 May 960
HR12......... I Nov. 960
KD2l,  KD24,  KD25  ... I Feb. 954
KD60,  KD61    ...            . . . 2 5 Mar. 956
KD63......... 2 4 July 957
NSPI......... 2 7 July 957
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SYII........./ I,  2,  3,  4,  5,  6 2 May     1960

I,  2,  3,  4 I(T) Dec.    1957
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WF+rl.........

I

* *



FERRANTI

INTERPRETATION  OF  VALVE  DATA

The  da.ta  given  on  the  Data  Sheets  includes   Ratings,  Typical
Operation    and    Characteristics    which    show    the    distinguishing
electrical   features  and   values  of  the   individual   valves.     In   some
instances,  notes  on   particular  applications  are  also  included.

The   following   brief   explanation   will   help   in  the   interpreta-
tion  of this  data.

ELECTRODE   VOLTAGES   AND    ELECTRODE   SUPPLY
VOLTAGES.

The   positive   potential   electrode  voltages  and   grid   bias  volt-
ages  are  all  referred  to  a  specific  datum  point  as  follows:-

Di.rect/y  Heated   Va/yes.     If  the  filament  is  heated  with  D.C.
the  negative  filament  connection.

If  the   filament   is   heated   with   A.C.  the   centre  tap
on    the   filament   winding   of   the   transformer,   or   the
mid-point  of  a  resistor  shunting  the  filament.

/nd/.rect/y  Heated  Va/yes.     The  cathode  connection.

Co/d  Cathode  Va/yes.     The  cathode  connection.

RATINGS.

It   is   important   that   the   published   ratings   should   be   closely
observed   and   the   first   maximum   or   minimum   rating   should   be
the   limiting   factor.

Two   methods   of   rating   are   in   normal   use,   the   "absolute"
system  and  the  "Design  Centre"  system.

"Abso/ate"    ratings  are  definite   limiting  values  which   should
never  be  exceeded.     The  designer  should  therefore  determine  an
average    rating    value    below    the    absolul:e    rating    value    by    a
sufficient  amount  to  ensure  that  initially  and  throughout  life  the
absolute  values  will   never  be  exceeded   under  extreme  operating
conditions    imposed    by    limit   {olerance    components    (including
other  valves),  supply  voltage  va.riations,  load  or  signal  variations,
control  adjustments  or  environmental  conditions.

"Des;gn   Centre"   ratings  are  such  that  if  a  valve  is  operated

within   the   rated   conditions,   it   will   have   a   factor  of   safety   to
allow   for   normally   encountered   variations   in   the   normal   mains    +
or  battery  supplies to the  equipment.

The  designer  should   ensure  that  due  allowance   is   made  for
limit  tolera.nces  of  the  components   (and  for  the  effects  of  load
variation  where  applica.ble)  so  that  all  valves  operate  within  the
rat;n]8nsgwehn::a:hreatsj:::I:pVp:;tat8oe:Spearta;;:nn::mna:r:a::ea.tmospi=:r`

pressure.

The   ratings   given   in   these   Data.   Sheets   are   based   on   the"Design   Centre"   system   unless   they   are   shewn   as   ``Absolute"

ratings.

FERRANTI    LIMITED,   GEN    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL   OPERATION.

The  values  given   under  this   heading  should   not   be  confused
with   ratings.     The   typical   operating  values   shewn  are  given   as  a
guide   to   the   use   of   each   valve   in   particular   applications,   but   a
valve   can   in   general   be   used   under   many   operating   conditions
within  its  rating  limitations.

CHARACTERISTICS.

Both   "Static"   and   "Dynamic"   characteristics   may   be   shewn
in  the  form  of  curves  or  they  may  be  tabulated.

The    tabulated    figures    are    the    mean    values    of    electrical
measurements   on   a   large   number   of  valves   under  defined   con-
ditions   and    represent   the    characteristic   of   an    average   valve.
Individual   valves   may   have   characteristics   in   a   range   above   or
below  the  average  values  shewn.

The   curves   shewn   on   the   graphs   included   in   the   handbook
are   in   general   representative   of   average   characl:eristics,   but   in
some    cases    are    typical    of    general    production    and    jn    a    few
instances  they  may  also  shew  limiting  values.

TOP   CAP   AND   SIDE  CONTACT   DIMENsloNS.

Type

Dimensions  of  Contact  Area

Dia.meter Length

Min.                                         Max. Min.

6.23  mm.  (.245")

9.02  mm.  (.355" )

14.2    mm.(.559'')

18,8     mm.(.740")

14.86  mm.  ( .585" )

6.47  mm.  ( .255" )

9.27  in in.  ( .365" )

14.54  mm.  ( .573" )

19.3     mm.(.760")

15.11   mm.  (.595")

5.34  m`m.  ( .21 " )

7.62  mm.  (.30" )

9.66  mm.  (.38" )

16.01   mm.  (.63'')

[2.0    mm.  (.47'')

Screw-on  Cap  for  Tag  Connection.     Screw  5BA.

Recessed   Ball  Type.      Ball  Dia.meter  2.87  mm.  (mom.)

Cavity  Type.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



SYMBOLS
(The  letter symbols  used  in  these  specifications  are  based  on

British  Standard  Specification  BS1409  :  1950).

GENERAL.

#vt:jtths:,,exacreep€j::a::dsybmyb:Raf,?r,evt°t'::sgewahn[fstc:;r#:',stt:rsyasms::i:t:3P|¥i::i€°tahr:
denoted  by capital  letters.

%as'tuaensta°nfevo°u':av8a%:racruerzeennto::at;ns°::i,Peyttl::tseyrmsg#.olsincapitaltypeexceptthat

;ixffi:i::.::nw:;::cd,¥we:yn:::,e::sj',:a.;s;qe#iijfi:;rEateE!:::.!osa;:i:in:i,!'i?:gs:e?:vcn::vie§sbu?:#;?:o:?rr£T:gj

SYMBOLS  FOR  ELECTRODES  AND  OTHER  VALVE  ELEMENTS.

Anode
Grid
Cathode
Heater
Filament
Internal Shield
Beam  Fol.ming  Plates

Fluorescent scl.een  or Target              ...        t
Internal  Conducting Coating  ...
External  Conducting  Coating

...in

...M

Deflector Electrodes    ......           x or y
Deflector' Electrode other than x or y        z
TI.igger  Electrode                          ...               Trig.
Resonator.........Res.

ln   multiple  valves  the  respective  electrodes  are  distinguished   by  adding  a  letter
subscript.

Diode     ."            .........         d
Triode.......t
Tetrode....q
Pentode...............p
Hexode,  Heptode,  etc .,........        h
Rectifier...............r

e.g.    The  pentode anode of a triode-pentode valve is denoted  ap

?ryo#T:eg:aa:h*o:d#:r:ee::C:::a:I:::::Tehsaysmmb:i::I:%nget8hr:ds:a:e8nr:€Soafregrtjsti=g:insth::g
e.g.    gi  is the grid  nearest the cathode,  g2 the  next  nearest,  etc.

A similar convention  applies to a sequence of anodes.

Where  one  valve  has  two  or  more  similar  electrode  systems  which  cannot  be

8iset::igeuc:tsrhoeddebsyy:theemabo°fv;#%thedths::,be:'cS;opdr:i::+:rpaap£.Strophes)areaddedtodenote
e.8.8'agn„daan'da:9:::Ptehcetj::j'Zg:idaannodd:no°fdteh:fo:a:rt::°c:leo::Ctionofadoubletriode,

SYMBOLS  FOR  ELECTRIC  MAGNITUDES.

Voltage.

Direct:  Voltage                 .........
Alternating voltage  (r.in.s.)  ......
Average Value of D.C.  Component of a complex Voltage Wave
Peakvoltage     ................ „           .„           ...
Peak  Inverse voltage                 ......

Current.
Direct  current               ...............
Alternating curl.ent  (r.in.s.)                                                                                                      I r.in.s.
Average value of D.C. Component of a complex current wave                       lay
Peak  current   .........           ipk
I`lo  signal  current        ...........--..            lo

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



SYMBOLS-contd.

ADDITIONAL  SYMBOLS  used  in  connection  with  valves.

Amplification factor                                            w                  Driving  Flower        .....      Pdr
Mutual  conductance             ...                         gin              Bulb Temperature               ...     Tbu|b
Conversion  conductance...                         gc               Cathode  Heating Time     ...     thk
Distortion      ...
Bandwidth     ...
SensitMty      ..
Brightness      ...

Resistance     ...
Reactance      ..
Impedance      ...
Admittance   ...
Mutual  lnductance    ...
Capacitance                 ...
Capacitance  (working)
Power

D                  SwitchingDelayTime       ...      tsd
Af               lonisationTime      .....     ti
S                  De-ionisation  Time             ...     td
a                  PulseDuration        ......     tp

Associated  Circuits
I nside  valve                      Outside  va`lve
rR
xX
z                 ..-                   Z
y                        -..                             Y
mlvl

cC

ADDITIONAL SuBSCRIPTS.

Batcery or other source     ...
Input  ...

Output
Signal
Heterodyne  ...
Ignition   (voltage)     ......
Extinction  (voltage)

Inverse  (voltage  oi. current)   inv
Stabilised......stab
Limiting        ........ '      llm

Total                                           ...     tot
Maximum    ......             „      max
Surge  (voltage or current)      sur
Total  effective  working  load   L

GENERAL  EXAMPLES  OF  COMPLEX  SYMBOLS.

Voltage.                                                                                              Current.
Anodevoltage                                          Va                       Anode  current,  D.C ....     |a

:;::p:,:y::¥:it;ad:;|a:;:aienode              ¥(::)            i:cn;:£::fd¥:c°:r:rre:neutnr:r:n= s ):,:i:)in.s )

Capacitance (Cold).
Anode to all  other electrodes        ..,.     Card|l

fn:::ecta°pacc:t::rc°e`. G{tdont.roi  gr.d to all..e|ectr;des except anode)  ..... :    :::8'
Output  capacitance.     (Anode to  all  electrodes except control  grid)            ...     cout

Capacitance (Working).
Control  grid  to  cathode     ...

Resistance.
Anode  resistance     ...
Insulation  resistance  (heat;.r to c;;.hode)
Resistance  between  grid  and  cathode      ..
Total  effective  load  resistance        .
Cathode  Bias  Resiscor

Power.
Anode  dissipation
Grid  2  dissipation
Output power          ...

ABBREVIATIONS  USED  IN  BASE  DIAGRAMS.

;i:%i:!::Tnntseprenc:i::ni::::,noa::?.nnection
Pin  omitted  from  base        .
Side  contact
Top  Cap  (contact)   ......

TurLg;::EI::tnreocdtfon.-
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FERRANTI

GENERAL  RECOMMENDATIONS
FOR

OPERATION   OF  RECEIVING  VALVES

(These  recommendations  are  based  on  the  British  Standard  Code
of   Practice  CP1005,  "Use  of  Electronic  Valves",  and  these  notes
should    be    interpreted    in    conjunction    with    that    publication).

The  following  general  limitations  should  be  observed.

RATINGS    as    shown    on    individual    data    sheets    are    operating
maxima which  should  never  be  exceeded.

HEATER    OR    FILAMENT    VOLTAGE.     The    heater   or    filament

¥:|'|toa£?n:S g8::::also;e::tTnj:a|`i #t!su :h:E',%Ssbe°tohbesreYiseed.Stated.    The

DIRECTLY   HEATED   VALVES.

(a)   2.0  Volt  Battery  Valves.     This  range  of  valves  is  designed
to   be   operated   from   a   2   volt   supply   and   in   all   cases
the   operating   range   should    be   maintained   within   the
limits   1.8  to  2.2  volts.

(b)   I.4   Volt    Battery   Valves.     The   valves   are   designed   to
operate  from   a   unit   cell   with   a   nominal   voltage  of   I.5
volts   or  a   number  of  these  valves   may   be   operated   in
series  from  a  dry  battery,  accumulator  or  mains  supply.
In   a.ny   case   the   voltage   across   each    I.4   volt   filament
section   should    be    maintained    in   1:he    range    I.I    to    I.5
volts  with   a   mean   volta.ge  drop  on   each   section  of   I.3
volts.     To   meet   this   condition   in   series   filament   chains
it  is  usually  necessary  to  employ  shunting  resistors across
individual   I.4  volt  sections.

INDIRECTLY   HEATED   VALVES.

(a)   Pa.rallel   Operation.     Valves   supplied   in   parallel   from   a

::aens::Foms:rt#i"h:javteer§atjjssfawc:t°hrjz°±er;%°nof!ftiheer:::td-
value   when   the   mains   supply   volta.ge   is   at   its   nominal
yalue.

(b)   Series  Operation.     When  valve  heaters  are  connected  in

i::i:,Sdwb!:hwa;t:?nnt±°"§n%roefsj:thaencrea'tet5ev:,euaete*hceunrr:#:
supply   voltage   is   at   its   nominal   value   and   valves   with
nomina.I     heater    characterisl:ics    are    employed.          11:    is
undesirable  to  operate  valves  in  series   unless  the  valves
a,re  designed  for  consta.nt  current  operation.

HEATER    CATHODE     INSULATION.     The    maximum    potential
between   heater  and   cathode  should   be  kept  as  low  as  possible.
To  avoid  hum  and  instability  the  heal:er-cat:hode  insulation  resist-
ance    should    not    be    included    in    RF   circuits   or   in    AF   circuits
followed  by  high  gain.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



D.C.   CONNECTloN   BETWEEN   CATHODE   AND   GRID   ELEC-
TRODES.     In  no  circumstances  should  valves  be  operated  without
a  D.C.  connection  between  each  electrode  and  the  cathode.

CONTROL    GRID    VOLTAGE.     This    negative    voltage    may    be

#+i.Vsdupfpr,°ym(fi:x::P:;:st;,?ra:tmer¥h:rv:,t:::tad8reopd:::dr::sa:r%sS]s:::
in   the  cathode   circuit   (cathode   bias),  or  from  the  volta.ge  drop
across  a  resistor  in  the  grid  circuit  (grid   bias).     It  is  undesirable
to  provide  the  bias  voltage  solely  by  grid   rectification   unless  pre-
cautions   are   taken   to   ensure  that   in   the  event  of  loss  of  drive
the  valve  ratings  are  not  exceeded.     It  is  recommended  that  the
resistance   between   control   grid  and   cathode   be  kept  as   low  as
possible.

SCREEN   GRID  VOLTAGE   may  be  derived  from  a  tap  on  a.  volt-

:%itagjev!sdoeurrc::utshura:,uy8lheaasneort:Ss:;Spj,S;°rTch°en:cercet::vtoqtaagehft
frequency   changers   and   tetrodes   should   preferably   be   derived
from  a.  voltage  divider,  1:he  resistance  of  which  should   be  kept  as
low    as    practicable.     In    circuits    in    which    large    anode   voltage
va.riations   occur  care   should   be  taken   to   ensure  that  the   maxi-
milm  screen  grid  dissipation  is  not  exceeded.

SUPPRESSOR    GRID    VOLTAGE.     The    suppressor    grid    should
normally   be   maintained   at   the   same   potential   as   the   cathode.
Valves  should  never  be  operated  with  a  negative  potential  c}n  the
suppressor  grid  sufficiently  great  to  cause  the  screen-grid  dissipa-
tion  to  exceed  its  rated  value.

ANODE  VOLTAGE   should   in  general   not   be  applied   unless  the
corresponding  grid  bias  voltage  is  also  applied.

MOUNTING.     Even  when   mounting  position   is  indicated  on  the
data   as   "Any",   it   is   still   preferable   to   mount   valves   vertically
base   down.     If  they  are   mounted   horizontally  the   major  axis  of
the  grid  should  preferably  be vertica.I.

Valve   holders   for   glass   based   vaLlves   should   not   have   heavy
gauge  wires  soldered  1:o  the  floating  contacts.

Adequate    ventilation    should    be    provided    particularly   for
output  valves  and  rectifiers.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTIDIODEPENTODE DAF9I

')ti,II

ls5
A  directly  heated  minia.ture  Pentode  combined  with  a  single

ad92lco:3856ooa:,0'70.

diode.   designed   for   use  as  a  Detector  and  AF.  Amplifier  in

fboartt88. o°ppeeEti::.  Receivers.   The   fllament   is   suitable   only

PHYSICAL  DETAILS.

Base                                                                87G-All  Glass
Max.Ovefl.ILen.g.€h        :::          :::          54.5mm.(2±ih.).

1,13                f+BaseConnectionsundersideView
RE=x:sDei:tmegtFreig.?:         :::         :::         t3:3==:(ifir)..,.

BASE  CONNECTIONS.

Pin  I-Filament (-).            Pin 4icreen Grid  (g2).
Suppressor Grid  (g3).     Pin  5-Anode.

Pin 2-tnt. Connection.     Pin 6-Control Grid  (g]).'    Pin 3-Diode  (ad).               Pin 7-Filament  (+).

FILAMENT.
of BaseT

Filament voltage                . ..           ...           I  .4 volts.
Filamenc  current              . . .          . . .             50  rnA.

RATINGS.
Pentode Section.i

Max.  Anode  supply  voltage      ...           120  volts.
Max. Anode voltage        . . .          . . .            90 volts.
Max. Screen  voltage        . . .          . . .            90 volts.
Max.  Anode  Dissipation               ...         250  mw.
lvlax.  Screen  Dissipation               ...            60  mw.

ax      at  o  e     urrent                                .    in
*Rg]_fmax.               ...           ...          :::                3Mn. +7.i
=Vgi  max.                                               . . .              0 volt. 5+.5        iug]Alldimensions

Diode Section.
Max.  P.I.V.               .. .            . ..           ...            loo  volts.
MaD(.  Mean  Diode current         ...          0.2  rnA.
Max.  Peak  Diode current          ...          I.2  rnA.

CHARACTERISTICS.
Pentode Section.

Anode voltage     ...          ...          67.5            90    volts.
Screen  voltage     ...          ...          67.5            90     volts.
Anode  current                  ...             I.6         2.7     rnA.

fa`-I-~-Issue IAug.,1957 Screencurrent   ...          ...            0.4       0.63     rnA.
Grid  voltage         ...          ...                 0              0    volts.
Mutual  conductance       ...            625         720    uA/volt.
Anode  Impedance              ...             0.6          0.5     Mf2
lnnerpr(Hgi-g2)  ...            ...             13.5          13.5

Diode Section. shown  are in

The  diode  section  is  situated  at  the  negative  end  of  the
milrimetres(marx.).flmAWTI

filament.

tThis   vaLlve   can   be   used   without   special   precautions   against
microphony  in  circuits  in  which  the  input  voltaLge  is  not  less
than  40  mv.  for  an  output  of 50  m\^/  from  the  olitput  stage.

*Rgii  may  be  increased  up to 22  MQ  if grid  current  biasing  is

employed-
IFor grid  current of 0 .3prA

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  OPERATION  as  Resistance  Coupled  A.F.  Amplifier.

Pent ode  Connection.

Supplyvoltage       ...       45       45       4567.567.567.5     90       90       90       volts.

AnodeLoadResistoro.27  0.471.0   0.27  0.471.0  0.27  0.471.0     Mfi

I.8     3.9     MQ

130        65     prA.

3618.7     u,A.

Grid  Resistor of
followingvalve        I.0     4.7     4.71.0      4.7     4.71.0     4.7     4.7     Mf}

StageGain  ......   38.8       55        65         50        68       82       6083.5104

°utp(::mY:.I)Cage     ...   I.942.75   3.25     5.o     6.8     8.2     6.08.3510.4     Volts.

TotalDistortion    ...I.91.7     2.41.3     2.0     2.51.4      3.13.3      %

Triode  Connection  (g2   connected  to  a)

H.T.  Supply voltage            ......     90               90     volts.

Anode  Load  Resistor          ...              0.22         0.47     Mn
Anode  current       ......                 250             130     ilA.

Grid  Resistor   of  followingvalve    0.68             I.5     MQ

Stage   Gain   ............       11              11.5

Output    Voltage  (r.in.s.)                 ...        5                 5     volts.

Distortion                  .........   I.0             0.8     %

CAPACITANCES.*

i;n:i,a"..

2 .0  pF-
2 .8  pF.

<?::8E:
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ANODE      CURRENT    (rnA)
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FERRANTI
DIODE  PENTODE

!u:i¥bij€:e;S!;e:;;t:r::f:cT;a:ja:t::a;S:::eee:ii:o:r;;:£:db;§i;;e?#p*a;::¥:,|i
supply.

PHYSICAL  DETAILS.

Base

#g:S)eva::a"HLeej#tth
Max.  Diameter     ...

87G-All class.

::       :;:: !g: (ifiii,:,..'.

BASE  CONNECTIONS.

;:;su;pf:B::::::c:oniai`::,,t'(!:i,:!g?:::;;er:on,:#.::,I.,.

FILAMENT.
Series.       Parallel.

[i!:::::¥:'rtrae8net            :::         ...           24             25    rnA.
I.3                I.4     volts.

RATINGS.
Pentode Section.t

#:;:!;:.d:u':,|ty.feo|ta::       ..-. :       |38#s:
#g:scnr:3: 5:s,st;apgaetjon..:         :::           9ovo,ts.30 mw.

*%g¥_:fi:a:te€o:de:5€S;Faa;i°tn           :::     o.i; £#.
Vgi  max.  (Igi±+0.3 LLA)                               0  volt.

Diode  Section.
Max.  P.I.V.
Max.  Mean  Diode.Current
Max.  Peak  Diode  current          ::.

CHARACTERISTICS.

Pentode  Section.

Anode voltage     ...
Screen  voltage     ...
Anode current   ...
Screen  Current   ...
Grid  Voltage
Mutual  conductance       .
Inner  LL  (rl8i-82)  ...

67 .5  volts.
67 .5  volts.

170  L,A.

-I::fol:s.
1706AVV.

*Rg,_I  may  be  increased  up  to 22  MQ  if grid  current  biasing  is

employed  and  the  cathode  current  is  limited  to  0 .I   rnA.

t::a:FT:i:'¥j::Coafnoho:net.if;er€iL:;::h:°pruntt;ih:j8nh8m€;E.ei;:::tptrxe:Cia::u::e:::

Stage.

Base
Connections

underside  View
Of  Base

All  dimensions
shown  are  in

mi][imetres  (max.).
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TYPICAL  OPERATION  as  Resistance  coupled  A.F  .Amplifier.

Pentode  Connection.

*Supply  Voltage 64          64          64          85          85          85     volt:s.
Anode  Load

Resistor                      I.0         I.0         I.0         I.0         I.0         I.0      Mf2

±Screen  Grid
Feed  Resistor       2.7       2.7       2.7       2.7       2.7       2.7     MQ

Grid  Resistor
(Rg`-k)                            10             10             10             10             10            10      MQ

Anode current         42         42         42         64         64         64    wA.
Screen  current             13             13             13            21            21             21      L4A.

Grid  Resistor of
followingvalve     I.0        2.0        2.2         I.0        2.0        2.2     MQ

Stage  Gain                     50          57          63          55          65          70
0u(:F#°'tage          5          5          5          5          5          5Volts.

TotalDistortion      3.5        3.5       2.0        I.4       2.0       2.4     %

Triode  Connection  (g2  connected  to a)

*Supply  voltage            64         64          64         85          85          85     volts.

Anode  Load
Resistor                0.22     0.47        I.0     0.22     0.47        I.0     MQ

Grid  Resistor
(R8,_k)                          lo           1O           lo           io           io           10     Mn

Cathodecurrent     135          70          40       210        Ilo          56    prA.
Grid  Resistor of

following  valve
Stage  Gain
Ou(:?::s¥OIta8e

Distortion

CAPACITANCES.i

:;nut

I                 I          2.2                I                 I          2.2      Mr2

11                    12                   13                   11            12.5          13.5

5            5            5             5            5            5     volts.
3        2.5        2.5             2        I.5             2      %

0 .03  pF.

*These  figures  are  based  on  Battery  voltages  of 67 .5  volts  and
90  volts  decreased   by  the  negative  biaLs  of  the  output  valve.

±By-passed  to  earth  by 0 .47 uF  capacitor.

tMeasured  without  external  shield.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl DD6

DOUBLE  DIODE

h    o3:5o    k"ate0260s0170k'a,BaseConnections

A  miniature   Double   Diode  with   separate  cathodes  designed
for   high   frequency   operation.     There   is   internal   screening
between  the sections.

PHYSICAL  DETAILS.

Base..........,.87G.+ Max.  Overa]  I Length        . . .           . ..           54 .5  mm.  (2±in.).
Max.  Seated  Height          ...           ...          47 .5  mm.  (13in.).

®4`'->lssue4
Max.  Diameter     ...            ...           ...            19  mm.  (gin.).
Mounting  posicion              . . .           . . .           Any.

BASE  CONNECTIONS.
underside ViewofBases4ITFTs1„11

Pin  I-Cathode  I.                    Pin  4-Heater.
Pin 2-Anode 2.                       Pin 5-Cathode 2.
Pin  3-Heater.                            Pin  6-Internal  shield.

Pin 7-Anode  I.

HEATER.

Heater  voltage     .. .                          .. .          6 .3  volts.
Heater  current   .. .          ...          . . .          0 .3  amp.

RATINGS.

Max.  Peak  Inverse  Voltage          ...          420  volts.
Max.  R.M.S.  Input  voltage                           150  volts.

*Max.  Peak Anode current.                         54  rnA.
*Max.  Rectified  current  . . .           ...               9  rnA.
*Max.  Resonant  Frequency            ...          700  M/cs.

Max.  Vh_k               . . .           . . .           . . .           330 volts  DC.

TYPICAL  OPERATING  CONDITIONS. 19Alldimensions
(as  Half-wave  Rectifier)**

*R.M.S.  input  voltage        ...           ...            150  volts.
*Output  curl.ent  . . .           .. .           ...               9  rnA.
*Supply  Impedance                              ...           300  ohms.

CAPACITANCES.
shown  are  lnmillimetres(max.).

:iii;;iiai#::                     `Oi2!!i

*Each  Section.

#With  close-fitting  external  shield  connected  to  Cathode  No.   I

F€RRARTl

i.With  close-fitting  external  shield  connected  to  Cathode  No.2
±With  close-fitting  external  shield  connected  to  Anode  No.   I
§With  close-fitting  external  shield  connected  to  Anode  No.  2

ttwith  close-fitting  external  shield   connected   to  earth.
**For  half-wave  operation,  the  two  units  may  be  used  separately

Aug„ I 95 7 or  in  parallel.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
VARIABLE-lvlu  R.F.  PENTODE

A  directly  heated  Variable  Mu   Pentode,  designed  for  use  as

aTaR.eFit°rs'.sFjitAaFi:'!::|ry:Topabt8[yo9epr::#  Receivers.    The

PHYSICAL  DETAILS.

Base
Max. Overall  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

87G-All  Glass.
54 .5  mm.  (2din.).
47.5  mm.  (15in.).

:::            19.Omm.(Sin.).

•--            A,ray -

BASE  CONNECTIONS.

Pin  I-Filament  (-), and             Pin 4-No connection.
Suppressor Grid  (g3).    Pin  5-Filament  (-),  and

Pin 2-Anode.                                               Suppressor Grid  (g9).
Pin  3-Screen  Grid  (g2).             Pin  6-Control  Grid  (gi).

Pin 7-Filament  (+).

FILAMENT.

Filament  voltaLge                 ......            I  .4  volts.
Filament  current              ...                           50  rnA.

RATINGS.

Max.  H.T.  Supply  voltage           ...             90 volts.
Ivlax.  Anode  voltage        ...                           90 volts.
Max.  Screen  voltage        ....     67 .5  volts.
Max.  Control  Grid  voltage       ...               O volts.
Max.  Cathode  current                             5.5  rnA.

TYPICAL  OPERATION  (as  R.F.  or I.F.  Amplifier).

Anode  voltage         ...
Screen  Grid  Voltage
Control  Grid  Voltage
Anode  current        ...
Screen  current        ...
Anode  Impedance    ...
Mutual  Conductance
Vgi  (for gm± IOuA/V)

volts.
volts.
volts.
wh.
LLA.

kn
tJ.A/volts.
volts,

Base
Connections

Underside  View
of  Base

All  dimensions
shown  are  in

millimetres  (max,).
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.
`` -` 11 II I I I I I I I I I I 1111 I I

L` 1=I I I I I 11 11I `
I `1 11

1 I I I .I 11I. I 11 I ` 11 .II. 1[ IL .I 11
11 11 I. I 11 11
Ill I 11 11 . I I 11 11I 11 .I .I
11 I 11 I I 11 11
11 I 11 I I I 11 11I I 11 I I . 11 11
11 I I 11 I I I I 11 11I -. - I I. .II 11 I JI I .I 11I. I I '1 . I . ' 11 .I
11 11 I I „ I 11 11
11 11 . . I 11 11.I I I .I I I I 11 11.I I I I. . I I .I 11IJ, I I 11 I I I I ' .I
11 11 I I I I 11 11I. I 11 I I 11 11

11 I I 11 11
11 I 11 I I I 11 11I 11 I I I

„

11 11
11 I 11 I I I I 11 .I
11 I 11 I I

I
11I 11 11

11 11 I I I I. II.I. I 11 I I 11 I
Cn<

11 11
11 11 I 11 d<)<0,,a)a<

' 1'

.I
11 LI 11

11 - 11I 11 I I0< 11
11 I . 11 I 11 . 11
Ill I 11 I 11 I. 11.I I I 11 I 11 I 11I I 11 I I,I INC,< 11I I 11 I 11 11
11 . I .I I

Iruch<
.I 11.I I I 11 I 11 11

11 I I. 11 11
1] I I 11 I '®6< I .I 11
11 I 11 11I. . I I. 11 I.I . 11 .I
11

..

I I I 11 11
''gg<< I0a< t, .I I .I 11

On I. .I 11
I 11 I 11 11

11 I 11 11
I I. I .I 11. I 11 I 11 11

11 I 11 I .I 1111 I I 11I 11 I 11 11I I 11 I 11 I 11 1111 I I 11 I 11 I 11 11-- I I 11 I 11 11 11.. I I 11I 11 I 11 11-- I I 11 . .. I 11 11.. I I 11 I 11 11 11.. I I 11I 11 11 11-. I 11 I .I I 11 11.. I 11 11 I .I 11-. I 11 11 . 11 11-- I 11I 11 I .I 11II 11 I. 11 11II .II 11 I I 11 .I11 I I 11I 11 . 11 1111 I I 11 I 11 I 11 8.- I 11 II. I 11 II. I .I

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON.   OLDHAM.    LANCS



FERRANTI
R.I=.  PENTODE

8pde]:aetcet|y*::::vder3..F.Tpheent£,daeriedn:S!:8snseud;t:°bieusoen,jynf%:tt€.rc¥
operation.

...          87G-All  Glass.
54.5  mm.  (2drin.).
47.5  mm.  (15in.).

:::            ,9.omm.(gin.).
Any.

BASE  CONNECTIONS.

Pin  I-Filament  (-), and             Pin 4-No connection.
SuppT.essor Grid  (g3).          Pin  5-Filament  (-),  and

Pin 2-Anode.                                          Suppressor Grid  (g3).
Pin  3-Screen  Grid  (g2).            Pin  6-Control  Grid  (g]).

Pin 7-Filament (+).

FILAMENT.

Filament  voltage                ......            I  .4  volts.
Filament  current               ......             50  rnA.

RATINGS.

Ma.x.  Anode  Supply  Voltage
Max.Anode  voltage        ...
Max.  Screen  Supply  yoltage
Max.  Screen  voltage        ...
Max.  Cathode  Current
Max.  RgI-f               ......
Max.  Vgi   (1g] ±+0 .3  wA)

TYPICAL  OPERATION.

Anode  voltage     ..
Screen  voltage     ...
Grid  Bias  voltage              ...
Anode current   ......
Screen  current   ......
Mutual  conduct:ance        ...
Anode  Impedance              ...
Inner  LL  (u8i-82)   „ ....

CAPACITANCES*

E:n=:I         :::

Ilo  volts

90 volts.
90  yolts.
70  volts.

6 .0  rnA.
3 .0  MQ

0  volts.

SMeasured  without  external  shield.

Base

Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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FERRANTI
VARIABLE-Mu   R.I=.  PENTODE

::a:,;i:fi:,t;#*e:a:e:rds#aB:i:bt':#T,?.ppreern?tt:e!e:::::ii:e::;if.ohf.h.:;i:!
a series  or  parallel  supply.

PHYSICAL  DETAILS.

Base-.....

Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

...         87G-All Glass.

...          54.5  mm.  (2diin.).
47.5  mm.  (15in.).

:..            19.omm.(gin.).

•..           A,ny.

BASE  CONNECTIONS.

Pin  I-Filament  (-),                     Pin 4-lnt. Connection.
Suppressor Grid  (g3),     Pin  5-Filament  (-).
and  screen.                                        Suppressor Grid  (g3).

Pin 2-Anode.                                            and screen.
Pin  3-Screen  Grid  (g2).             Pin  6-Control  Grid  (g|).

Pin 7-Filament (+).

FILAMENT.

Filament Voltage
Filament  current              ...

RATINGS.

Max.  H.T.  Supply  Voltage
Max.  Anodevoltage       .
MaLx.  Screen  voltage        ...
Max. Anode  Dissipation
MaLx.  Screen  Dissipation
Max. Cathode Current
Max.  Rg,-I(             ......
Max.  Vgi  (lgi ± +0 .3 uA)

Series.       Parallel.

I..              I.3                 I+4      volts.

24              25     rnA.

I  10  yolts.

90 volts.
90 yolts.

0 .25 watts.
0 .I  wact.
2 .2  rnA.
3 .0  MQ

0 yolts.

TYPICAL  OPERATION  (as  I.F.  Amplifier).

*Anode  voltage     ......

Screen  Feed  Resistor      ...
Grid  Bias  voltage              ...
Screen  voltage     ...
Anode current   ...
Screen  Current   ...
Mutual  conductaLnce        ...
Anode  Impedance             ...

¥Lei,f:#,:-gE;s*a,nvc,e

CAPACITANCES.

:;n:gt,       :::

64
0

Base
Connections

underside  View
®f  Base

All  dimensions
shown  are in

millimetres  (max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANT.
R.F.  PENTODE

#ii.::e:iy!h:e::q::;ncRy;F;:i:,:e:d::e;oe:.::s:eg:7.-::dsc[f;:iunsg:,aa-i:a:n:'fi
suitable  only for d.c.  operation.

PHYSICAL  DETAILS.
Base
Max.  Over.;il  Length       :
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

BASE  CONNECTIONS.
Pin  I-Filament  (-),  and

Internal  Shield.
Pin 2-Anode.
Pin  3-Screen  Grid  (g2).

87G-All  GlaLss.

:::      i::i::: (#;,:.,..'.
Any.

;::I:ii:Ferere:st::,:,hF:,#:f`g3).
Pin  6-Control  Grid  (g1).

Pin  7-Filament  (+).
FILAMENT*

Filament  Voltage
Filament  Current

RA"NGS.

#:=:XLTo.dseu¢:i¥a¥e°'ta::
Max.  Screen  voltage       ...
Max. Anode  Dissipation
Max.  Screen  Dissipation
Max.  Cathode  Current
Max.  Rg1-'

#X: S8:-(figf ± +a .3  HA)
CHARACTERISTICS.

t8::if,:t::I,dog,:age......

Screen  Feed  Resistor
Screen  Voltage
Grid  Bias  Voltage
Anode  current        .
Screen current       .
Mutual  Conductance

3n:n,::geiEupfe6d-#j:o|t)

120  volts.
120  volts.
90 volts.

0 .25  watts.
0 .15  watts.

2 .5  rnA.
3 .0  MQ
I  .5  MQ

0 yolts.

TYPICAL OPERATION.

t&cnr::A:S¥Fi!t:a!R:ens::t:rhan8erw'thca°SC'"at°8r5Voj:#se.ong3.
4.7             47     kQ

Screen  voltage                                   58              47     volts.
Oscillator  Feed  Resi;'tor             300           300     kn
Grid  Bias  Voltage
Anode  current        .
Screen  current        .
Oscillator Voltage   ...
Conversion  Conductance

S:,o{gej=P,eodua&;:o|.;).

0                 0     volts.
0.67          0.54     rnA.
I.25             0.8     rnA.

3:i         3!i   E#§v.`r.in.s.).
-3.5         4.6    volts.

As  Self-oscillating  Mixer  (triode  connection)
tA::g: !:Irtraegnet       :

Rg-f   ...
Control  Grid. turr;.n.t
Oscillator  Voltage   ...
Conversion  Conductance
Anode  Impedance   ...

CAPACITANCES.

64               85     volts.    .
I.3               I.9      rnA.
I.0              I.0      MQ
3.I             4.4     uA.
3.0            4.0     volts.
465             5oo    prA/yolt.
29              26     kf2

*Series fHament chain  operation  not  recommended.
tgyas#e°nnes:tpi3:ybY:!ti8:St£::7u;5puvt°|t:ivaeTd90Voltsdecreased

§g2 and  g3  connected  to anode.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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rla\.,IssueIDec„1957

FERRANTl
DK9l

HEPTODE IR5

!rhfii,:i::C#n:huje:n:n::::¥::e3:n::2:.:tiu:,e:Sj;:Ti:.:fi:::ivii::tapi:r:::fi;e::i;i|i?

BaseConnectionsUndersideViewofBasesIT"s""I'9AlldimensionsShownarein

for D.C operation.

PHYSICAL  DETAILS.

Base                                                             87G.Max.Over.;I.ILength...#g:SDe::t::tFre;.g.!t..........::5#m:m¥..(i#i;.r)..).

Mounting positron-Any.

BASE CONNECTIONS.

;;; ;=j¥:P:!'ia;;::r(:-A::r;i::(:(;g);)    ::,;n8siiieiiiit:!j,)r}:a:;(85'))

FILAMENT.

Ei!:I:::!:lrt%net           ...                    'j6vmolF

RATINGS.

90 yolts,#g:8::it|:t¥:'ian8:dev;|tage..67.5volts.

Max.  Screen  voltage       . . .          . . .       67 .5 volts.Max.Cathodecurrent......5.5rnA.

Max.  Signal  Grid  voltage             ...               0 volts.

TYPICAL OPERATION.

Va                                       45     67.5         90         90     volts.
Vg2+g4                         45    67.6        49    67.8    Y:I:::¥g:(forgc±5HA/v),a:Tt€[@3T68#S.:g'600500800600Kr2

fac                                   33.5      ip.3      ?5.3      iQ3    #AA'.Volt.

ii;+84                     2i'.5;o:     2:3?o    2'..5;35      }!i   E£:.

OSCILLATOR SECTION.

mil[imetl.es(max.).f[RRAHTl

0  volts.¥!i=¥g94=va.........67.5volts.*gm.........I.4rnA/volt.

CAPACITANCES.

:;i:i,:i      :.:.:.    37:.§gpEF:.                €iE:i3....-.     €%:.:gpEF:.

*g'-(g2 + g 4 + a)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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volt:g:¥o,9oV=_.Vg2.g4.67.5V,,,
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Vf  =   I .4V
I :."I

I

CURVE Va V92+4 R9
I 1g1 I I I I I I II

v) (v) (a) (rty
-III . II I I I. I I II II .I I II I

A 45 45 100J000 150
I I I II III I II

a 90 45 10qooo 15 0 I I II I II I I II I . I II I
I

C 67.i 67.5 loo.000 250 I

D 90 67.5 I Z5a I I . . . I I

I9i  VARIED   BY  AI)JuSTIN¢ - II II I IIII I . I I .
Vosc  TO  CIVE VALLIES. SHOWN - III I I IIII I I I .II I

Vosc  ON  ga+94+f=0 III I I II I I I I II I I . . I I I I I III I IIII I I I I. . I I . I I I I I I I I. . I I I I. I II . I I I I . I I
II I - I .- I I I.II I I II I I

I I II III I I I I I I I I I I I II I II I. - .I I I . I I I II I II I I I I I I . J. I II I I I II I II . .I II I . . I IIII . I I I I . .. I III I I . I . II I II I I I I II. I I I I II I I I. I I I.I .I I I I II I II I I I I II I I I I I 1I . I . II I I I III I I . I I II I I I I I I . I .I I II I .I I I I I I III I I I II I II I I . I IIII I I I I I I II . I I II I IIII I I I I I II I I I I I I II I I I I I I . I II I I I I I I I I II II I I I I I I I I I I . I I. I I I I I II.I I I.. I I . . II I I I I I . I I I II II I I I I I II I I I I II .I I I I I I I I I II I III I I I I I I II I II I I I I. I I.I I I I . . II I II III I I I I I .I I I I I III . I I I III I I I I .
I I II . I I I . III . I I I III I I I I II . . I I II I I . I I I I II I I I II I .
I I I I I . I I I I I

11 I I I I .I . I . I.I I II I I I I I I I I II I II I I I I I I II I I I I
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FERRANTI
HEPTODE

!shci,ir:e.ec.::yhn|h!i::i:vn3iefgi;:aeie:g:ed¥:iif:?i:::ss:i:a:i::a#:;tr!e:Tin;?i
DC. operation.

PHYSICAL  DETAILS.
Base             .... "           ...

#=: 8eYa:erad"HLee[:it.h      :::

87G.

5;:5==:(?6i#)..).
Max.  Diameter    .„

Mounting position-Any.

BASE CONNECTIONS.

:i: !=A:aol:Tt (-).
;i:=::!!!::::8:iodd:g!j.2).

FILAMENT.

Ei!:=:::::lrtraegne€            :::         :::

RATINGS.

#g:5!:o:i:a:!:!iany:o:=v:6,cage...
#:=: =Carteheond¥°t:r8r:nt...        :..

#X:R!::i            :::         :::         :::

9  mm.  (gin.).

i:,:¥p::raij:i;n::ri:ird;:(4:()i)i)

I  .4 yolts.
50 rnA.

120  volts.
90 yolts.
60 volts.
90 yolts.

4 .0  rnA.
3Mn

35kQ

TYPICAL OPERATION  AND  CHARACTERISTICS.
*€::greoY:I:Fdgev=,Yabge    ..::         ...

Screen  Feed  Resistor      ......
Oscillator Anode  Feed  Resistor
Oscillator Grid  Resistor              ...

3csrceif|:t::'iang:de.vo|tag.6.        :::
Oscillator Grid  Voltage
Total  cathodecurrent               ...       2.55  rnA.
Anode  current   ......
Screen  Current   ...
Oscillator Anode curre'rit         .„

0 .7  rnA.
0.'5  rnA.

I  .6  rnA.
t:;:ill:a:,sol:pn:!:gnncie::::nn:.:.(gc,.:::     o!3i faAjvo,t

Contr°('foGrridoov:I,targeeduction  in  gc)       < Volts.

OSCILLATOR  SECTION*
*Anode Voltage = Vb

:cor:te.noY8'.tiadgevo,.t.;ge    :::
Oscillator Anode Voltage
Oscillator Anode Current
Mutual  ConductaLnce  (gi-g2)
Inner  Mu.  (pr8i-82)

CAPACITANCES.

iiEi,i!
fgE:

7 .5  pF.
8 .5  pF.

85 yolts.
64 volts.
0 yolts.

30  volts.
2 .5  rnA.
0 .9 rr'^lv .
7.5

iii:i:     ..

<3..€gE:

<?::8E..

*Based  on supply voltage of 90V decreased  by the  negative  bias
for the output valve.

t5°oitAmaun=2:a#i..   'n   a  typical   Circuit   1g,   win   be   between

±With  oscillator Grid  (g|)  connected  to  filament  (+ ).

Base
Connectioiis

underside  View
of  Base

All  dimensions
shown  are in

millimetres  (max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



Vo=Vb!!::i= -e5V'OorA27kf\33Klooka
0'

1111111111111111111111111111111Ill
1111111111111111,,111111111111111111111,Ill||||III||||IIIII||||||,|||||||,||III,|||EIl

1111111111'11111111111111111111Ill

.,I,11
111111 111111[1111111111[1111111111111111

Iq2

Ill

g£_
--I.I- 11111,'1,1111111111111111111111,,,,I11111,,

11 1t,,I'N||IIIIIIIIII||||IIII,`II||||IIIIII|ra
-.----.
1111111 „'

Ia

''1

19+
.-.I IIIIIrJIIIIII|,I,IIII||IIIIIIIIIII||III|
--.11.. 11111,111111,11111,1111111111111111111,1111

„11

1111
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FERRANTI
HEPTODE

!r£?::;,%'Z.!n!:i;egsdeui::i,n,ia::utnrie,ry,H.6r33o!q.te;d::R:;#.?:de:i;:.:eTsfere.Ew:
series  or  parallel  supply.

PHYSICAL  DETAILS.
Base....,..„
|Vtax.  Overall  Length       ...
Max. Seated  Height         ...

•..           87G.

:::       :;:: :=: (?5ifr)..)
Max.  Diameter     .........

Mounting Position-Any.

BASE  CONNECTIONS.

:i: i=ELaoT:Tt (-).

3i:=8s:i:i::::AGnroige,!:i.)

FILAMENT.

Ei!:::::!:'rtra.gnec           :::

19  mm.  (gin.)

:::=t::ra:#:;°:§s€£,;dig;a:;:i:g8,.

Series.      Parallel.
...         I.3              I.4     yo]ts.
...          24              25     rnA.

RATINGS.

¥g;3!:o;fl:::g:I,lan?:o::a;:;,Cage:..:

I 10 volts.
90 volts.
60 volts.

lvlax.  Screen  voltage       ......            90 volts.

§¥:§c:r;:i::dt§:;i;fi:t:D,ss,patf:n:::§§;:;:
#g:R!=!          :::        :::

#g:¥8:(:8;=I8:3prA)

...                3  MQ
..            O.I   MQ

..      +I.Oyolt.
...                 O  yolt.

TYPICAL OPERATION  AND  CHARACTERISTICS.
*Anodevoltage±Vb        ...         64             85     volts.
Control  Grid  voltage    ...
Screen  Feed  Resistor      ...
Osc. Anode  Feed  Resistor
Oscillator Grid  Resistor
socsrceif|:t!:'iangoede.vo,Cage

%:il,la€:trh8dr:dcvu°r'::::
Anode current   ......
Screen  current   ......
Oscillator Anode Current
Oscillator Grid  Current
Conv.  Conductance  (gc)
Anode  Impedance             ...

0                0    volt.
0            120    kn

18               33     kfi
27             27    kf2
64             68    volts  (approx.)

2.::        23.:   :in:i:;(::!,s:i..'
0.55            0.6     rnA.
0.12           0.14     rnA.

I.6               I.5      rnA.

a?;i        3%   #8voits.
C°,notor:i'r€::udctY:|t?:eg£;°r   +.5        ri.5    volts.

OSCILLATOR  SECTIONt
*Anodevoltage=Vb        ...         64

ic.r::rn.Yg':iadgev.,.:;g.    :::       63

:;:;!!::::#:go!i:.:.aeegne,+,I:.;
%:::a+ ffgn,d_:#aT.:a tg.T.:2,   9..€

CAPACITANCES.

85     yolts.
64    yolts.
0    volt.

35     volts.
+I.4    volts.

I.7     rnA.
0.6     rnA/V.
7-5

i!:fg!:       <::3i!iI  .6  pF.

*:easg::iv°enb::SPE;yr ¥£:tguetsp:; SZ,;5eY and  90V  decreased  by  the

twith  Oscillator Grid  (gi) connected  to filament  (+).

Base
Connections

Underside  View
of  Base

All  dimensions
shown  are  in

millimetres  (maLx.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl                                   i               :AKB9:

II

ANODE   CuRRENT(+A)
8o
9C>0

IL:i

inT=ulaE+9'oE£aIC>?EC>®coIac,i'€LLJ®ET=aEr®-i:Z8®'e3

• Ill-
I,,IIIL=-

I

-`

Ill:
S

::g:gIii:&i`
Ilk Ill

u=JII lllIIIIL-
I,lL=

mul:f®®CVqt1''1n''s>SiEfa±
L=              . --IIIIIL+-• `,.11

•1 ll,IL=      -a

11--11,Ill--
1111--

a                                                CONVEflsloN  CONDUCTANCE  fuA/V)      .00
000

11-IllLl

C:==S''„n==±a.±®>II;:a'1,I'1i.£u.±>cd, i-I 1111111--
>`1 Ill-

mm:£CO®CVt±>&ff£;
--I-I-I•-I

al

lllllIIIIL-

- 11 11111--11111111

Pa
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`iiji=:i;i;8kfen

I. I I ..I .I. I I ... .
I I 1g2

1= I I I I I I I I I I I = I-. I II II II. I.. I II I.. I I I.. Pa -I I I-... .-. \ .Ill .I I
I. I .
11..I I I •I .I. .-. I I I .I. I I ... -.. . .-. I I I II I

Ja
. .I. .-. I .I I .I I I II

1g4= =
=

2 46 8 10

Vosc (tins)

010

#cv:=!;!3;i

86 S

I

I) •1%

I

10 I00 10

CONVERsloN   CONDuCTANCE (rnA/V)
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FERRANTl
DL96

I

3C4OUTPUT  PENTODE
A   directly   heated   miniacure   Pentode   with  a  centre-tapped

82      kc.     fct,83ao:395:oS,

filament   designed   for   use   in   the   output   stage   of   Battery
Operated  Receivers.    The  low  drain  filament  is  suitable  only
for  DC.  operation  but  .he  sections  may  be  connected  either
in  series  or  parallel.

PHYSICAL  DETAILS.

Base                                                                87G-All Glass
Max.  Overall  Length        .                             54.5  mm.  (2ri'i.n.). 0'70
Max.  Seated  Heigh.                         ...          47 .5  mm.  (13in.).

f-f+Max.  Diameter     ...                                            19.0  mm.  (gin.).

BASE  CONNECTIONS.

Pin  I-Filament  (-).             Pin  5-Filament centre  tap  and
BasePin  2-Anode.                                               Suppressor Grid  (g3).

Pin  3-Screen  Grid    g2  .   Pin  6-Control  Grid   g1  .
ConnectionsPin  4-No connection.     Pin 7-Filament (+).

FILAMENT* underside  View
From  a                        From  a of Basei

Parallel  supply          Series supply
Series     Parallel       Series     Parallel

Filament  voltage          2.8             I.4            2.6             I.3     volts.
Filament  current          25              50              24              48     rnA.

RATINGS.

Max.  H.T.  Supply  voltage                           I lo volts.
Ma.x.  Anode  voltage        .                               90 volts.
Max.  Screen  voltage        .                               90  volts.
Max.  Anode  Dissipation                             0.6  watts.
Max.  Screen  Dissipation                             0.2  watts.

tMax.  Cathode  Current
(Pins  5-(I+7)  )              6  rnA.

Max.  Rgi-f              ...                                             2  Mf2
Max.  Vgi  (lgi -to.3  LLA)                              0  volt.

S4.s               47.5„''
CHARACTERISTICS.

(Parallel  Filament  Connection).
H.T.  Supply  voltage         .                  .        67.5               90     volts.
Anodevoltage     ...                                          64               85     volts.
Screen  voltage     ...                          ...             64               85     volts.
Negative  control  Grid  voltage             3.3            5.2     volts.
Anode     urrent    . . .                                                                .        rnA.

19AlldimensionsScreen  current   ...                             .        0.65            0.9     rnA.
Mutual  conducl:ance        .                               I.3              I.4     rnA/V.
Inner  u  (L[gI-g2)                                               7.0             7.0
Anode  Impedance                                              170              150      k.Q

TYPICAL  OPERATION.

As  Single  Valve  Class  I.A"  Amplifier. shown  are  inmillimetres

Series                      Parallel                            Single (max.).flrmwTI
Filament                 Filament                    Section   of

Connection*      Connection*               Filament*
Vb                   90               67.5          90               67.5          90     volts.
Va                   85                    64          85                   64         85     volts.

64         85                  64         85    volts.¥g:-5:i-3.3-5.2-3.3-5.2volts.

la                    4.3                   3.5        5.0                 I.75        2-5      rnA.
lgz                 700                 650       900                 330       450     u.A.
Ra                       15                        15            13                       30           25      kQ
Yin                3.0                  2.6        3.5                   2.6        3.6     volts

(r.in.s.).
Pout            160                 loo       200                  50       loo     mw,
Dtot                 10                       10            10                       10            10      %

*tsee  notes  on  page 2.

I                                   FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   O
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TYPICAL OPERATION-cont.

Two  Valves  in  Class  "AB"  Push-Pull  Amplifier.

(All  filament  sections  in  parallel*)

±XR                                           6Z;5                    5:8    :3':Ss..

i;:ii*=:S's:g'.,            2ZxXo:3§        22Xx4f¥   gA.

.       2x2.3           2x3.25     rnA.

i::::,tg,-g,,                  ,;:i            ,::i   v;i%s,rms.,

Two  Valves  in  Class  "a"  Push-Pull  Amplifier.

(All  fwament  sections  in  parallel*)

67.5
61.5

61.5
-5.8

...      2xO.75
si;'.')         ..:        2X34.`

si'J)        ...     2xO.95
...                   20

(g'    g1)                                        '1.4

*Series  Filament  Connection  :   ¥!,aE:j:er:e%e::ep?:  i.ins  I  and  7.

Parallel  Filament  connection:   Vf   applied    between    pin   5   and

PV:,Sr'efenrdre7dct°on::nct5e.dtogetheL

Singlesectionof  Filament  :        Vf   applied    between    pin    5   and
either  pin   I  or  pin  7.

The   filament   must   be   shunted   to   ensure   correct   filament

#;:u:SI;;i;f;;r;i;e:;:::;h;::e:sn::te;i°!n§:::T|jj:ih:i:P|:u:ii:t:e:rjeiiiin:jo:;;i;:::ib:a;;a:;er;[i.:;
sections.     Vgi  is  referred  to  pin  I.

tMaximum ca.thode current for each  I  .4 volt section of filament
is  3  rnA.

i:n°as£:i:i:tneait::r::::e:;I?5tLeA?1:Vfje°dusths:::egsh°{k:receiver

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRAN"                                                I DL963C4

85 1111..11111 I . I .I.11111 I

111.I,. I I 11111.11 I

I.11111111111111111 I I I ...Ill.I I

I.111111111111...11 I I 11...... I

1111111 1111111 I I .11.1111 I

.1111111I.111111..I 11 11 I Ill I

1111111 1111111 I .11
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.111111111111111111 .I 1111 I,
1111111111111111111 .I 111,--11
I.11111 111111. 11
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I 1111111111 I I .. I
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I 111111 I .I I.11
I 111111 I .I I-.I

11111 11.Ill I I. 1111111..I 111.,I I I. I

I.111 111111 .I I
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\

I            11111111||,JII.Ill .-=1.I I
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I 11111111. Ill

11 111.1,111 I
I 11111.11. --. I .I.111
I,rJIIIIII 1111..I- I [T   I    I    I   ,I    I     I I
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CONTROL   GRID   yoLTAGE.
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Eel,rahti
R.I=.  AMPLIFIER  PENTODE

i;:md;:r:j;i::r:e:I;g!:c,::rs¥j:t%:Cefe°t#uis/t:a:::n;:wnR::cia'ii:ti;:c:;;nddn€oS::t:t;i:
circults.

...           87G.
45  mm.  (l±in.).
38  mm.  (lain.).
19  mm.  (gin.).

Any.

BASE  CONNECTIONS.

Pin  I-Control  Grid                        Pin 4-Heater.
Pin 2-Cathode.                               Pin 5-Anode.
Pin 3-Heater.                                   Pin 6-Screen  Grid.

Pin 7-Cathode,  Suppressor grid  and  shield.

HEATER.

Heater voltage    ...                                      6.3  volts.
Heater  current   ......      0 .175  aLmp.

Base
Connections

underside  View
of  Base

RATINGS.

Max. Anode vol.age        ......
Ma.x.  Screen  Grid  voltage           ...
Max.  Anode  Dissipation ......
Max.  Screen  Grid  Dissipation    ...
Max.  Positive  Grid  voltage        ...
Max.  Cathode  Current   ...
Max.  Vh_k (Htr. meg. or pos.)   .::

TYPICAL  OPERATION.

Anode  voltage     ......      120
ScreenGridvoltag®        ...      120

*Auto  bias  resistor            ...     200

Anode  Impedance  (approx)O .34
Mutual  conductance       ...     5.0
Anode current    ......     7 .5
ScreenGridcurrent      ...     2.5

tlnputlmpedance                ...       25

CAPACITANCES
(without  exterhaLl

180  volts.
140  volts.
I  .7 watt.
0 .5  watt.

a  yo'ts.
18  rnA.

loo  yolts.

(with  external
shield.)                                 shield).

CaLg              ...           a.03      ......        a.02Pl=.(MaD<.).

Cin                  ...              4.a      ......           4.OOF.

Cout            .„             2.I      .,....          2.8pF.

*Fixed  bias operat:ion  is  not recommended.

tAt 50 c/s.

All  dimensions
shown  are  in
millimetres

(Max.).

.=ERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl
TRIPLE  DIODE  TRIODE

An   indirectly   heated  triple  diode  triode.     One  diode   has  a

aeepra::tdedceaiho°ddui;to:rjjnmEri'/yA#Si€::jdvef:s:  lIse  as  A.F.  ampli-

::;      !iA: #ya(,;-f:,n,.,.
...            Alrry.

Pin  6-Diode  I  Anode.
Pin 7-Triode  Cathode.

Diode  I  Cathode.
Diode  3  CaLthode,  Shield.

Pin  8-Triode  Grid.
Pin 9-Triode Anode.

HEATER.
Heater  voltage     .........          6 .3  volts.
Heater current   .........       0 .45 amp.

RATINGS.
TRIODE  SECTION.

DIODE  SECTIONS.
Max.  P.I.V.  (Each  Diode)                               350  volts.

#:x::::i:::::::Bi:g:i    ::          7!:A:
Max.  Peakcurrent  Diode  3       ..              75  rnA.
Max.  Current  Diode  I    ...
Max.  Current  Diode  2    ...
Max.  Current  Diode  3    ...

CHARACTERISTICS.
TRIODE  SECTIONS.

Anode  voltage     ...
Grid  Voltage
Anode  Current
Mutual  conductance        ::.           ::.
Amplification  Factor         ......
Anode  Impedance

DIODE  SECTIONS.

!!:;,!=!3Y,)
Diode  I   Impedance
Diode  2  Impedance
Diode  3  Impedance  (V;~yd ±5V)

ra"d/ra"d.........

1mA.
10  rnA.
10  rnA.

MICROPHONY
This  valve  can  be  used  without  special  precautions  against

rs::rt°hpah°,noynjv.:;rrc:Ltsoi=prth;Cfh56h=vi.P#ovm°'tt£:eojust:::
stage  at  800 c,'s.  and  higher  frequencies.

TYPICAL  OPERATION.
Triode  as  AF Amplifier with  grid  current  bias.

Anodesupplyvoltage                   170       200     250     250     volts.
AnodeLoadResistor       ..            220       220100     220     kQ

€:::oRdeesjRteosT`stortRETk,               .8          ,8        ,8        ,8     MQ
Anodecurrent                   ...        0.46     0.561.4     0.8     rnA.
StageGain                                 ...              51            53        47        55
Total  Distortion

(forvout±3vr.in.s.)          0.4       0.3     0.250.2     %
Total  Distortion

Gr,d;fai;=Ys.i?u:fo:.:f.or|.|givs.I..}g      :::     :::   :::   :::    :y°Q

Base
Connectiorls

underside  View
of  Base

All  dimensions
shown  are  in
millimetres
(max.  unless

otherwise stated ).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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CAPACITANCES.         TRIODE  SEclloN.
Gin.-.-......

:::   <o?628E:
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:i,;[Iji,I+k;„t:#tk:k:,:d:i,,,a
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FERRANTI
DOUBLE  DloDE

A   miniature   Double  Diode  with  separate  cathodes  designed
for   high   frequency   operation.     There   is   internal   screening
between  the  sections.

...           87G.
...           54.5  mm.  (2*in.).
...           47.5  mm.  (l€in.).
...             19  mm.  (gin.).

..-           A,ny -

BASE  CONNEC"ONS.
Pin  I-Cathode  I.                   Pin 4-Heater.
Pin 2-Anode 2.                       Pin 5-Cathode 2.
Pin  3-Hcater.                           Pin 6-Internal  shield.

Pin 7-Anode  I.

HEATER.

Heater  voltage    .........           6 .3  volts.
Heater current   .........          0 .3  amp.

RATINGS.

Max.  Peak  Inverse  voltage          ...
Max.  R.M.S.  Input  voltage           ...

*Max.  Peak  Anode  current          ...
*Max.  Rectified  Current  ...
*Max.  Resonant  Frequency           ...

Max.  Vh-k                .........

TYPICAL  OPERATING  CONDITIONS.

420 volts.
I 50  yolts.
54  rnA.

ffi9  rnA.
700  M/cs.
330  volts  DC.

(as  Hag-wave  Rectifier)**

CAPACITANCES.

:iii;;Iii,I::I::

......... <0.026  pF.
3  .0  pF.

:::              3.OPF.

...            3.4  pF.

...            3.4  pF.

r Issue 4
EAug.. I g57

*Each  Section.

#With  close-fitting external  shield  connected  to  Cathode  No.  I
t\Mth  close-fitting  external  shield  connected  to  Cathode  No.2
±With  close-fitting  external  shield  connected  to  Anode  No.   I
§\Mth  close-fitting  external  shield  connected  to  Anode  No.  2

ttwith  close-fitting  external  shield  connected  to  earth.
**For  half-wave operation,  the two  units  may  be  used  separately

or  in  parallel.

Base
Connections

Underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANT.I    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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I=ERRANTI
DOUBLE  DIODE  PENTODE

a:nsi£!]¥#fi::I::te8et::tuobr',eA¢t:i:dv,aorj:b'::EUR.PF:,"#

PHYSICAL  DETAILS.
Base              ...
Ivlax.  Overall  Length
Max. Seated  Height
Max.  Diameter    ...
Mounting Position

...          B9A-All  Glass.

:;:      Z:: ::: (:5f:,:,..'
•..            Alny.

BASE  CONNECTIONS.
Pin 5-Heater.

;i: !=C:rt:hte:n#;rid(8(2g),.).           ;i: =E;#°edinAond°edF..
Pin 4-Heater.                                  Pin 8-Diode Anode 2.

Pin 9-Suppressor  Grid  (g3).

HEATER.
Heater voltage    .........          6 .3  volts.
Heater current   ......                        0 .3  amp.

RATINGS.

;:;:I:.:#!i,i:i:O';i;ef?.ir,A,  ig !;;:
Anode  DissiF)ation                ,..           I.5  watts.
Screen  Dissipation               ...          O.3  watts.

::::,!t:Eto=::+?r:3:#:t::.e
•%g:#:-:k         ;::       :::

Leaaxk.Bii:i:A::g:!:I;:g:t

-I  .3  volts.
10  rnA.

loo yolts.
3Mn

20kn
200 volts,
0 .8  rnA.

TYPICAL  OPERATION.  I

PENTODE  SECTION.

£cnr:t:€°r'itdagReesi;i.or(R.:;)

:u.pnErL:isgr.i€rj;d.,Yao!:ag?..
Anode curl.ent   ......
Screen  Current   ...
Mutual  conductance       :::

€n:n,::oe¥'!mumE:=£i2:):2mA/:j;

•..          250  volts.
95kn
0 volts.

-2 volts.
5mA.

I  .75  rnA.

?:3#A/v.
18

41.5  volts.

Resistance  Coupled  Amplifier.

iu.p.pd':I::iagReesi;;..r     :::    2!8         238
Screen  Feed  Resistor      .„     820            loo
Auto  Bias  Resistor           ...I.8                 0
Grid  Resistor        ...,..          0                10
Peakoutputvoltage      ...        19               19

%t:jgdeRGe:;gtorfor...
following  Valve

Total  Distortion  ...

CAPACITANCES.

iiniii!:„-cad„-gI

...        Ilo                  160

680           680
...            5                    5

...           4.0  pF.
4 .9  pF.

..fo<8¥5gE:
2 .2  pF.

:::             :::         2.35pF.
...    <O.07pF.

:::                <o.oo,  pF.

330    kQ
5%

*:fo82ridMC;:;rrent  biasing  is  employed  RgI-k  may  be  increased  up

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED;   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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1=erl,anli
DOUBLE  DIODE  PENTODE

EnEde,.pnhede#.d%od%yesstho3r%af%.edddoe%br:`e..uosnde:oa5e.nv#=b==.,HF¥^P=,pS&R,deer,

PHYSICAL   DETAILS.
Base              ...

#:x:%::a"HLee#
Max.  Diameter    ...
Mounting  Positionr-

r-

B9A_All
67 .5  mm.
60 .5  mm.
22 .2  mm.
Any

BASE  CONNECTIONS.
Pin 5-Heater

::; :=C:rt:h::n:E8jrdjdt8t2g,,,             a:: j±::a°edAnAond°edF
Pin 4-Heater                                   Pin 8-Diode Anode 2

Pin 9-Su|)pressor Grid  (ga)
HEATER.

I:::::!:lrtraegnet  :::        :::        :::        8:3:#s
RATINGS.

Pentode Section.

#g: #;To.dseu,g:¥a¥eo,ta::.        ::.:        588¥:::i

#:x:i:::::¥:i::g:(i:=8=A:)
300 volts
125  volts

#=x: !cnr::: !irsisdipB:::inp.:;,.n  :::      8 :3! %:::s
Max. Control  Grid  Voltage

Mar.('&=hid°e.i#t;:nt:....

Slg:#i!k        :.:      :.

Diode Sections.

i;eaaxk.E:ieoadneD?::5a¥oo!tea!eurre.n.i

-I  .3  volts
16 .5  rnA

I 00 volts
20kQ
3Mn

10kn

200 yolts
0 .8  rnA

Max. Peak Diode Anode current         5.0  rnA
TYP!#:v°bpE:;T'°.T:.A2S%R.F.£:r§l.F.A;ipllfiie:r§

ii:                 ii!i5!i4it

.       105       '70        -

I:mq   (vg,::_2.,:.`.`.     i;:     i;:     i,:i
CAPACITANCES.

Pentode Section.

ii:ufti:'<o;3i!!

iii;:!i   :..

Diode  Sections.

::i;=:d_,c:::'-k  .:...:  <{?:i! i:
...          0.05pl:         c;a„_`h          ......    <O.003pF

;.::       :::`f<o:ii;;:
......    <O.025  pF

*Lfp8:iod£:rrieftbiasingisemployedRgi-kmaybeincreased

Thh:Sgbr:j¥¥::;satgoer!Sa:dr°cdhueceddjobdyet::r8r:jndt.CuTfrea::etnhur:tis:

f35c;uJ:s=da:i:vo::b;:ts:siigu:,5r,:b:#v::cia::i:teogarjgrcoa:h-id.3::i:;

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



977'

a

-Z-- „1
11

/, I/, I,,I
I Vb  =  2001 // I r,,I

6knl Z /`^ // //lR 2=5 •1 // `
'..iE_E=iI-

7~fosfyfu
/ // / /

\o;a, tyq®s® fo/ / / /

•=¥
\A   `f;a

`rtyb/ `` fo/a/
I

/ / / / I/ / / // / / / / / /

/ / / / / / /

I
197a

II
I

~+
Va=

'2soVI

\zdf:i?
1

i

JP;a
`\ /, /

I

4! / \ \
+ •. / }'-I /

++
// / /V

i)< /,
/ q'

A 7< -._, /
t, ``

A  ,\
`~

.

_10 •1
50 '0 0 I sO 200.

.t2540

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
TRIODE

An indirectly  heated triode designed for use as a power ampli-

:,:i::asu:g:=o:r:o:t,::Rr[5h.Ag#j::.enftyjiiT,cujtps:rat¥#i:nti;

PHYSICAL  DETAILS.

Base
Max.  Overall  Length       .
Max.  Seated  Height
Max.  Diameter    ...
Mounting  Position

BASE  CONNECTIONS.

Pin  I-Anode.
Pin  2-Internal  Connection.
Pin  3-Heater.
Pin 4-Heater.

HEATER.

Heater voltage    ...
Heater Current   ...

RATINGS.

#g;3F;gfr!d3?fop::e:,goen
Max.  Grid  Current

#g:?E=E           ...

TYPICAL  OPERATION.

CLASS  AI   AMPLIFIER.
Anode voltage     ...

£::dd¥°ttuar8reent
Mutua,I  conductance       .
Anode  Impedance
Amplification  Factor        .

87G.
•.:       #E::(#l:,:.)

Any.

6 .3  volts.
.         0.15amp.

Class C
Class  Ai              Telegraphy

300                      300  volts.
3.5                       5.0  watts.

-50  volts.
8.0   rnA.

I.0                   -MQ
loo                       loo  volts DC.

loo                      250  volts.
0                   ng.5  yolts.

]1.8                          lo.5    rnA.
3.I                         2.2   rnA/V.

6250                  7700  ohms.
19.5                                     17

Anode Voltage  (DC)
Anode  Current

8:ig¥:!rtrae8net((DDCc))
Driving  power     ...
Power  output     ...

300  volts.
25  rnA.

-27 volts,
7mA.

Oi3:::::;(:::::::;:

CAPACITANCES  (With  close  fitting  metal  shield).

:;n::         .....        :::                     ...        i:!i[:

*At  moderate frequencies.

tAt  150  Mc/s.  with  Rg_k= 10kQ

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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FERRANTI
DOUBLE  TRIODE

!n:|i#;:::;X:iyeo:|t:i:jr:t[,i:er:Cbi:#f:¥:i;:::e:a:bia[ij;:;¥:#e3iin:i;:;s:;:n:i:';

PHYSICAL  DETAILS.

Base......
Bulb......
Max. Overall  Length

M:::sDei:tj:tFre(gBh±e,
Mounting  Position

#g:€:t°hdoedp€Sj:::L°tn

§¥.#e:{G(r:dat¥:[dt:8:ias)

CHARACTERISTICS.*

!::d:go!i|:raeegne.     ;-i
Mutual  conduc.     3.75

AT.pd`:fir:t;eFda.ctor,6i3

CAPACITANCES.
*Cin......

E?eAar(.Naval).

22iin,i:.(i#:,:)

BASE  CONNECTIONS.

Pin  I-Anode Triode 2.         Pin 5-Heater.
Pin  2-Grid  Triode 2.             Pin  6-Anode Triode  I.
Pin  3-Cathode Triode 2.      Pin 7-Grid Triode  I.
Pin 4-Heater.                          Pin 8-Cathode Triode  I.

Pin 9-Heater  Centre Tap.

HEATER.

:5:r:teeadte::tj:ecreTfr:e:;:speodr::d#:„:r:;t:,Voe:emoatyhebr:
Series.i                   Parallel.I

Heater  voltage      ......                12.6                    6.3     volts.
Heater  current.„           ...               0.15                   0.3     Amp.

RATINGS.*

#:x: A::8: S:pt!'gyev(#:ar8k:ng)...        3oo volts.
550  volts.

200            250     volts.
-I                -2     volt:S.

11.5                     10       rnA.
6;3           5;5    rnA/V.

10.5                    11        kn

*Each  Section.

tYh  applied  between  pins  4 and  5.
±Vh applied  between  pins 9 and  pins 4 and 5 connected together.

Base
Connections

underside  View
of  Base

I:ERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl
ECC82

IMPEDANCE  DOUBLE TRIODE

4Aa,9fa;'„:!o:99OS i:%ct

ctly  heated  double  triode  valve  with  centre  tapped
Except  for  the  common   heater  each   triode   unit   is
nt  of the  other.   It  is  suitable  for  use  as  an  amplifier
inverter  in  AC/DC  radio  receivers,  or  in  oscillator
ibrator   circuits   for   industrial   applications.

L  DETAILS.

...            ...            ...            ...            B9A  Naval.

'.-......Clear.

Overall  Length        ...           . ..           56  mm.  (2&in.).
Seated  Height                         ...          49  mm.  (l#in.).
Diameter  (Base)     ...            . . .      22 .2  mm.  (gin.).

Basenting  position                                            Any.

NNECTIONS. Connections
-Anode Triode 2.         Pin  5-Heater, underside  View
-Grid Triode 2.             Pin 6-Anode Triode  I. of  Base22.2
-CathodeTriode2.      Pin 7-Grid Triode  I.
LHeater.                          Pin 8-Cathode Triode  I.

Pin  9-Heater  Centre Tap.

heater  is  centre  tapped  and  the  two  halves  may  be
ated  either  in  series  or  in  parallel  with  one  another.

Series.t                          Parallel.I iiir.I_uu"u    IAlldimensionsshownarein
ervoltage     ...               .       12.6                           6.3      volts.
ercurrent   ...           ...     0.15                           0.3     Amp.

s.§

Anode  supply  voltage       ..            550  volts.
Anode  voltage        ...                         300  volts.
Anode  Dissipation                   .        2.75  watts.
Cathode  current   ...                           20  rnA.
Neg.  Grid  voltage                                50  volts.
Pos.  Grid  voltage...                               0  volts.

.  Vh_k  (Heater  negative)    ...           180  volts.
I  Vh_k  (Heater  positive)     ...           180  volts.

I  .0 Mf2:§g(S:tehd:.i:asB)i::;:.:025rfQ

TANCES.*

I   .6  pF.

t       TriodeNo.I        ..              ...           O.5PF.
Triode  No.  2       . . .               .        0 .35  PF.

9                . . .                                                     . . .              I   .5  pF.

:TER[STICS.§

de  voltage      ...           ...           ...            loo             250     volts. in i I I i met res
de  current                                    ...              12           10.5      rnA. (max.).FERAANTIVoltage                                        ...               0          J3.5     volts.
)lification   Factor          ...             ...                19                   17
delmpedance              ...              .        6200          7700     Q
ualconductance        ...           ...           3.I              2.2     rnA/V.

d  without  external  shield.
ed  between  pins  4  and  5.
ed  between  pin  9 and  pins 4 and 5  connected together.
sed   as   a   phase   inverter   immediately   preceding   the
Cage   Rh_k  max.   may   be   120  kn
tion,  unless  otherwise  indicated.

TI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
DOUBLE   TRloDE

AAIssue2

An    indirectly    heated    high    pr   double    triode    with    centre

'|   fl    a,9k;'"::a,99;€ a:#ct

I

tapped   heater.     Except  for  the  common   heater  each   criode
unit  is  independent  of  the  other.     It   is  suitable  for  use  as  a
Resistance  coupled  A.F.  amplifier  or  phase  inverter.

PHYSICAL  DETAILS.

Base                                                                          B9A  Naval.
Bulb                                                                               Clear.
Max.  Overall  Length        .                              56  mm.  (2Zzin.).
Max.  Seated  Height                                         49  mm.  ([ifein.).
Max.  Diameter  (Base)     . . .           . . .     22 .2  mm.  (gin.).
Mounting  position                                            Any.

BASE  CONNECTIONS. Base
Pin  I-Anode Triode 2.              Pin  5-Heater. ConnectionsUndersideViewPin  2-Grid  Triode 2                   Pin  6-Anode Triode  I
Pin  3-Cathode Trioae 2.           Pin  7-Grid  Triode  I.
Pin  4-Heater.                                Pin  8-Cathode Triode  I. of  BaseiEae-25649Pin  9-Heater Centre Tap.

HEATER.

The  heater  is  centre  tapped  and  the  two  halves  may  be
operated  either  in   series  or  in    parallel  with  one  other.

Seriesi-      Parallel±
Heatervoltage     ...                              .      12.6               6.3     volts.
Heatercurrent   ...                           ...      0.15                0.3     Amp.

RATINGS.a

Max.  Anode  supply  voltage       ..                                   550  volts.
Max.  Anode  voltage        .                                                   300  volts.
Max.  Anode  Dissipation...                                                   I.O  watts.
Max.  Cathode  current                                                           8  rnA.
Max.  Neg.  Grid  voltage                                                       50  volts.
Max.  Pos.  Grid  voltage...                                                      0  volts.
Max.  Vh_k                                                                                     l80  volts.

§%:;;k„:I:x:e[d:!B:ai':£).,.,:,rnA.,..,i:!%3 tt:_UuUUUAIIdimensionsshownareinmillimetres.FfRANTl

**Max.  Rh_k                . . .            . .-.            . . .           . . .                            20  kf2

CHARACTERISTICS.*

Anode  voltage     ...                                        loo            250     volts.
Grid  voltage                                      ...       -I.0         -2.0    volts.
Anode  current                   ...           ...          0.5              I.2     rnA.
Amplification  Factor         ...           ...            loo              loo
Anode  Impedance                            ...            80          62.5     kQ
Mutualconductance        .                            I.25              I.6      rnA/V.

CAPACITANCES.
*Cin                                                                                        I.6pF.

Ca'-k'      .                                                .        0.46PF.
Ca"_k"      .                                                   .        O.34pF.

::i:_ia,    :                                    <€,I ,..I ;:.:

!g,',=!;_a;,_g,.....<!6QlgE..

SEach  Section.
*SMax.  Rh_k  may  be   120  kQ  when  the  valve  is  used  as  a  phase

inverter  immediately  preceding  the  output  stage.
tvh  applied  between  pins  4  and  5.
±Vh  applied  between  pin  9  and  pins4and  5 connected together.I     Aug",957
§With  grid   current  biasing  Max.  Rg-k=22MQ

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



TYPICAL  OPERATION   as   Resitance  Coupled   A.F.  Amplifier

A::::i::g'Revs?sl::::e
Cathode  current           ...
Cathode  Bias  Resistor .,.
Grid  Resistor of

foIIowingvalve        ...
Stage  Gain

*Output  Voltage

I.      Cathode  Bias.

200    250    250     300     300     350     350    400     volts.
loo     loo    220     loo    220      loo    220    220      kf2

0.65   0.86   a.48   I  .Ilo.63       I.4   0.851.02      rnA.
1'81.5       2.71.2       2.21.01.51.2       kQ.

330     330     680     330     680     330     680     680     kQ
50   54.5   66.5        57        72        6175.5  76.5
20       26       28       30       36        36       37       38     volts

(r.in.s.)*TotalDistortion               ...        4.8     3.9     3.4     2.7     2.6      2.21.61.I       %

2.  Grid  Current  Bias**

Anodesupplyvoltage             200    250    250     300     300     350     350    400     volts.
Grid   Resistance                  ...             10          10          10          10          10          10         10          10      MQ
AnodeLoadResistance            100100     220100     220100     220     220     kf2
Cathode  Current
Grid  Resistor of

following  valve
Stage  Gain            ...
Output  Voltage

Total  Distortion

..        0.71.00.56      I.30.741.60.881.09      rnA.

...       33o     33o     68o     33o     680     33o    68o     68o     kn

...          50       51        62        54       66        56       67        68

...          20       26       28       30       36       36       37        38     volts

•„        3J9     2.6     27     2.2     2.2      I.8      I.7      I.4    (o;;in.S')

TYPICAL  OPERATION  AS  PHASE  INVERTER.

€:t°hdoed:uRpaps'j:t¥:'ta::.
Cathode  cui.rent      ..
Stage  Gain       ..... :

*8outta7u3i?t:'i%en       :::

250                 350     volts.
I.2              0.82     kn

I.08                   I.7      rnA.
5862==E-

35        7          45       9     V.r.in,a.
5.51.13.5      0.7      %

*At   start   of   positive   grid   current.     At   lower   oLitput   voltages   distortion   is

**#epars:*iEa#hpar:ig:#j:on:::et?m°puetdpauntc:a:ia|8a;a

Page  2
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FftRArm                                  I            ECC83

8bg 654a€=3!JuLLl28IaIPage3
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FERRANTl ECC84

iII)

DOUBLE  TRIODE

f:oui:?gu£:%:::a:dgercao::;:nhE:t:f?raeAqai:pi:fi::;a:d:e:ToeRfjo:iafr:I/:?::::5:ersd.

PHYSICAL  DETAILS.

i•\r\

Base.........B9A-Naval.

BaseConnectionsundersideView

|ogunienva;t:;d;'s¥Lte::::htch                 ...    22;!nyfg  !i#).Max.Diameter...

BASE  CONNECTIONS.
of  Base22.2".5649

Pin  I--Cathode Triode 2.      Pin  5-Heater.
I\I(

Pin 2-Grid Triode 2,             Pin 6-Grid Triode  I.
Shield.Pin3-AnodeTriode 2.        ;!j; E£::ofd:e8;r;:i:efi. i  (:nu):)Pin4-Heater.

:ahtehot::°dc:n°nne:i:i6a'nz't8haatn:n93rn°su',d,±a::d8r3°:#d-havegrounded-gridconnection.

HEATER.*

Heater voltage    . . .          . . .          . . .          6 .3  volts.
Heater  currenc   .. .                          . . .        O .33  amp.

RATINGS.i

Max.  Anode  supply  voltage       ...          550  volts.
lvlax.  Anode  voltage        ...           ...           I80  volts.
Max. Anode  Dissipation                                  2  watts
Max.  Cathode  current                                22  rnA.

I_uuuuuJAIIdimensionsshownareinmillimetres.FEunTl

Max.  Neg.  Grid  voltage               ...             50  volts.
Max.  Vh_k'                             ...           ...           loo  volts.
Max.  Vh_k"       (heater  negative)            200  volts.

#:;;RE'i=kk'"           ..:           ...           ...             2okQI.5Mr2...-..0.5Mr2

•)i.' CHARACTERISTICS.i

Anode  voltage     . . .           . . .           . . .             90  volts.
Gi.id  voltage                         . . .           . . .        -I  .5  volts.
Anode  current                                                 12  rnA.
Amplification  Factor        ...                            24
Mutualconductance       :::          :::               !E}£/V.§lnputImpedance

CAPACITANCES.i

i()

i;_i+hhhTg                             =8!#;<8:3i![.......:::o3,'33E:

*Suitable  for  parallel  operation  only.  a.c.  or  d.c.

Lssuel

tEach section,  unless  otherwise  indicated.
±Measured  withojt external  shield.
§Measurecl  at a frequency of 200  Mc/s.  with  cathode connections

i      Au8.,1957

pins 7  and  8  strapped.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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1=el,ranti
DOUBLE  TRIODE

fs::uRb.'Fe.iri°pd,:f,ewrjtohrss:Pta::::,,::fnhg°dMejs;erp:Si:#:danf3rA:a
receivers.

PHYSICAL  DETAILS.

Base

#g:S)eva::a"HLee[:itch
Max.  Diameter    .„
Mounting  Position

B9A-Novel.
56  mm.  (2j±in.)
49  mm.  (l#in.)I.... :.      22A2nyTm.  (gin.).

BASE  CONNECTIONS.

Pin  I-Anode Triode 2.         Pin 5-Heater.

5:: 3=€::#r:oTdr:o2je 2.    ;:: j=£:PddErT:toedf. ,.
Pin 8-Cathode Triode  I.

Pin  9-Shield.

HEATER.

I:::::!:lrt.aegnet:::

RATINGS.*

t§¥;§§t§h:o:d§u:€P::a;g:e:\no::Cage
Max.  Negative  Grid  Voltage

6 .3  yolts.
•.       0.435amp.

...            550  volts.
300  volts.
2 .5 watts.

15   rnA.
loo  yolts.

%:":i                           .::        3!FOQ:s.

TYPICAL OPERATION.

As  R.F.  Amplifier  in  F.M.  or  A.M.  receivers.

A::g:i::3`yRevs?sl::::e:::
Anode  voltage     ..,
Anode  Current   ...

€::€ovd°e'tgig£ Res.i.s.tor    : : :
Mutual  conductance       ...          :::

fnq:u:.::i:eT:::¥d;tnse:e,:tes,i%;.nice,s.)...

?:2:Kodts.
240  volts.

10  rnA.
-2  volts.

200Q
6 .2 m^lv .
9 .4 kn
500Q
6 .0  kQ

As  aL selfoscillating  Frequency  Changer for  F.M./A.M.

A::g: i::5'%?s'::::e :::       :::
Grid  Resistor        .

g::ill:t€Lrvr:Lttag:..         :::        :::
Conversion  Conductanc.:
Anode  Impedance
Input  Resistance  (at  loo.'ric/s.).

250 volts.
12kQ

I  .0  Mn
3 .0  volts.
5 .3  rnA.
2 .1  m^/V .
20kQ
15kQ

•Each section.

tMax. Total Anode  Dissipation  (pa'+ pa")=4.5  watts.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres.

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.



ECC85

6AQ8

CAPACITANCES  (measured  without  external  shield).

t;i;n;=!:
30
12

19

.018
16

<0 .008
<0 .003
<0 .008
<0 .008
<0 .003ii;:ji;:::,,EE,:

*[ach  Section.

tMeasured  with  external  shield.
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ANODE    Cuf`RENT     (rnA)
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V.H.F.  DOUBLE  TRIODE
A  double  triode,  with  common  cathode,  designed  for  use  asanR.F.poweramplifieroroscillator.

PHYSICAL  DETAILS.

BaLse.........87G.

#§n;e;a§:pa;,s:Lte::g:tth        .                 5;,n:y£E. t{6£:,n,,Ma)(.Diameter...

BASE  CONNECTIONS. Base
Pin  I-Anode Triode 2.         Pin 4-Heater. ConnectionsundersideViewPin 2-Anode Triode  I            Pin  5-Grid  Triode  I
Pin  3-Heater.                           Pin 6-Grid Triode 2.

Pin 7-Cathode. of  Bases4ITFTs1„11'9Alldimensionsshownarein

HEATER.

Heater voltage     . . .           . . .           . . .           6 .3  volts.
Heater current   . . .                            .       0 .45  amp.

RATINGS.§

Max.  Anode  voltage        . . .           . . .          300  volts.
Max.  Anode  current       ...           ...              15  rnA.
Max.  Anode  Dissipation                                I.5  watts.
Max.  Negative  Grid  voltage      ...            40  volts.
Max.  Grid  current                                           8  rnA.
Max.  Vh_k                                              ...           loo  volts.
Max.  Rg_k  (Cathode  Bias)                          I.0  MQ

TYPICAL  OPERATION.§

Class  AI  Amplifier.

Anode  voltage     ...                                        loo  volts.
Anode  current                   . . .          . . .          8 .5  rnA.

*fittt:-api€.R:sui::::.e      :::        :::        5:g=hA7V|

Amplification  Factor         . . .           . . .             38
Anode  Impedance               ...           ...        7100  ohms.

R.F.  Power Amplifier.     Class  c  Telegraphy**

Anode  voltage      . . .           . . .                           150  volts.
Anode  current                                                   15  rnA.

±Grid  voltage                                                       -10  volts.
Auto  Bias  Resistor            ...                          220  ohms.
Grid  Resistor         .               . . .           . . .           625  ohms.
Grid  current                                                     8     A

Issue   I.

in.Drivingpower(b.6.thse;:ions)...O.35watts  (approx.).

Power output  (both  sections)               3.5  watts  (approx.).

CAPACITANCES.§
mi[limecres.fEtRANTI

Cin                                                                               2.2  pF.
Cout                                                                     0.4 pF.
Ca-g              ...                                                             I.6  pF.

§Each  Section,  unless  otherwise  indicated.
*Fixed  bias  operation  is  not  recommended.

tvalue  is  for  both   units  operating  at  the  specified  conditions.
±Obtained   from   a   fixed   supply   or   from   a   grid   or   cathode

resistor of the value shown.
**An  output  of   I   watt   may   be  obtained   from   an   ECC9l   in   a

push-pull    oscillator   at   250   Mc/s.   with   Va±150   volts,    and
max]mum   rated  anode  dissipation,  and   with  a  common  grid

Dec.,1955 resistor of 2000 ohms.

I                                 FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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F el,ranli

-I TRIODE  PENTODE

Combined   high  slope  R.F.   pentode  and  triode  with  separate

cathodes.     Designed  primarily  for  use  as  a frequency changer
in Television  Receivers operating at frequencies up to 220 Mc/s.

PHYSICAL  DETAILS.

Base        ,
lvlaLx.  Ov;.ral[  Length
Max.  Seated  Height    ...
Max.  Diameter              ...
Mounting  position        .

BASE  CONNECTIONS.

Pin  I-Triode Anode.

;i;Ei:e:a:::.:g;
Pin 5-Heater.

B9A-Noval.

•     22i!n,::. (i#:,:.)

Pin  6-Pentode Anode.
P.m7-Pen`a°nddes£%et,hd:delta

Pin 8-Triode Cathode.
Pin  9-Triode  Grid.

HEATER.

I:::::!:lrtraegnet           :::         ......
RATINGS.

PENTODE  SECTION.

§¥:§C:r;§i§u;si;::;:a:t:o°;ta8e
#%: =CarteheondeD€Sujrpraeti°tn         :::

:F§N¢g;a={:v{;;;I::::b::;:;;:t:,:vee,,

TRIODE  SECTION.

g §§t:h§o:d!u::::a;!:e::a::tage ::.       ..

*:l#ie:g:Et:Lv:i;;t::e:e:a:u:s::Kin:gat,ve.

Grid  voltage    .........
±Max. Vh-k    (heater negative)            ...

Max.Yh-k    (heater  positive)            ...

6.3    volts.
0 .43  amp.

550 volts.
250 volts.
175  volts.S
I  .7 watts.
0,.:#aAt:.i

-I.3 yolts.
loo yolts.
I 50 volts.
I  .a  MQ
0 .5  Mn

550 volts.
250 volts.
I  '5 watts.

14  rnA.
200  rnA.
0 .5  Mn

-I  .3  yolts.

350  volts.
I 50 yolts.
loo  volts.

CHARACTERISTICS.
Pentode  sect.    Triode sect.

Anode voltage             ...                250                loo    volts.

ic:r:d:!ig:#eg:e:ge     :::          -3:2
Screen  current             ...                  I.8
Mutual  conductance                       5.5
Anode  Impedance        ...                 900
u,...
Inner   u               ......                     47

En,puui::,TnptedNa:fse. (i=s?sotaT:!s.)   , I.i

-    yolts.
-2    volts.
14      rnA.
-rnA.

5.2    El£/y.

20

:kQ
-I(a

*eMxacyeeE:n:n,Core;:#   t°  200   Volts   With   cathode   cilrrent   not

trxacyeebd:n:nfr.iaswe:tt:?  ° .75  Watts  with  anode  dissipation   not

*Max.  d.c.  component  150  voles.
§Max.  duration  of pulse 200 usecs.

**At grid  current of 0 .3  prA.

Base
Connections

Underside  View
of  Base

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



ECF80

TYPICAL  OPERATION  (aLs  Frequency  Changer)

Supplyvoltage                                Vb      250       250     volts.
Anodevoltage                               Va      250       250     volts.
Screen  Feed  Resistor    ...          Vg2       47          68     kQ
GridResistor      ...                           Rgi       loo         loo     kf2
Auto  Bias  Resistor                        Rk      820            0     ohms.
Anode  current                               la         5.7       5.6     rnA.

8csrce,f|:t::rvr:,nttage                     V%sc. i..f      j..6    vmott.s (r.in.s.)
Conversionconductan.¢;          gc        2.I       I.95      rnA/V.
Anodelmpedance                            ra          I.51.15      MQ
Grid  current     ...                          Igi             0          58      HA,

CAPACITANCES  (without  external  shield).

!i!:i;
Pentode  Section.

Cn                ...
Gout
Ca-g,       .

Triode  Section .

:#f
Ca-g

<0 .06  pF.

:8:?38E:
<0 .02 pF.

5  .3  pF.

3  .6  pF.
<0 .025  pF.

2   5  pF.
I   .8  pF

I    5  pF.

OPERATING   NOTE.
*Variations  in  heater-cathode capacjtance  may  render this valve

i.nil:i:::::vfeo.rs;u;teiisn.I.aortJemye:sdc:Ea:::tcirEu:i;:t::i:;::I::'tii.:
cuit  be  em|)loyed.

8<F6§L§3i§4fi1€a:aI1)tJJaCJ=I \ Va=Vb -2SO VF?i:,::::
9 4.3iEI~=LL,®ia2==ZC>a>ZCJCJI0

Jt'

ra

9c

Ili=

/
I,i

/ Igl

/
I

2 4- 6
osolLLA"     VOLTAce   (Vrms)

`-
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ECF8o          I

`--`-I-Anode  Current/Anode  Voltage  Characteristic-Triode  Section.
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TRIODE  PENTODE

F:i:a:::::snpd:jpE::;'!nd!:rastues.i.ri:qn;e':h:af;u:en::pyp:t:oaa.n:g2e:ra:fr!Tf::.visf::

PliYSICAL  DETAILS.

Base......

#g:S}eva::a''HLeej#th
Max.  Diameter    .,.
Mounting  Position

...         B9A-Noval.

:::       !!.g!:m`iF!i::;;!'

Any.

BASE  CONNECTIONS.

Pin  I-Triode Anode         F'in 5-Heater.

;;; EE:e:a:::: g;           :i;7=E;;a::::cc;:%gd3e.?, g3'S.
Pin  9-Triode Grid.

HEATER.

E]::::: !:Ltraegnet ...-.........          6 .3  yo,ts•         0.45amp.

RATINGS.
PENTODE SECTION.

gfi:;:;h!:iu¥!:!i:n;:ge

;;; ;;I-:k:p(:::::: ::::t:,vyee,,   .

TRIODE  SECTION.

g'§!:ih:a::ui§;S:Vat:i:A;;;:8e

;;.;;;_::t{(hheea:teerrnpe°gsa'::¥:)

CHARACTERISTICS.

PENTODE  SECTION.

icnr::: ¥:I,::::   :::
Cathode  Bias Resistor
Anode current   ...
Screen  Current   ...
Mutual  Conductance
Anode  Impedance

Vngn,efro:cu::;ff     ..

550 volts.
300 yolts.
300 volts.
2  .8  waLtts.
a .5  waLtts.

-I.3  vol,s.
20  rnA.

loo  volts,
loo volts.
I  .0  Mn
20kn

550 volts.
300 yolts.
I  .5  watts.

-I  +3  volts.
20  rnA.

loo volts.
loo  volts.
I  .0  MQ
20kQ

250 volts.
I  10  volts.
68 ohms
10  rnA.

3 .5  rnA.

# HA/v.
32

-10  volts.

Base
Connections

underside  View
®f  Base

FERRANTI    LIMITED,   GEM   MILL.   CHADDERTON,   OLDHAM,   LANCS.



CHARACTERISTICS  (Continued).

TRIODE SECTION.

Anode voltage            ......
Cathode  Bias  Resistor          ...
Anode current          ......
Mutual  conductance              ...
Anode  lmpedaLnce      ......

L4.-

TYPCIAL OPERATING  CONDITIONS  (As  Frequency Changer).

TRIODE  as Oscillator.

A::g:iuegi!ly..vo'ta::.
Grid  Resistor               ...

g:;ill:t:Lrvr:lnttage    :::
Grid  current             ...
Mutual  Conductance

Grid  Resistor

;:;fi,:to:tar?r:it.t;ge
Screen  Current
Grid  Current
Conversion  Conductance

CAPACITANCES

€:#:...       :::

Pentode  Section,

g::k,
Triode Section.

Page 2.

5.0
:::            ."            3.5
.„         ...     <0.006

3'0

......             2.5

......               I.0

......              I.8
3`0

(r.in.s.).

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TRIODE   HEPTODE

i:nriT:ed:::r:e:i;::rshR:::§en:er:lie;;n:a;mnn;¥ijci:a::a:ef3rc€.::me:e#p:::di::i#{

PHYSICAL  DETAILS.

Base    ...
Max. Overall  Length

#gu:n§ei::mep::;::!8Bnhut|b)

89A-Noval.

;:.:       !!:i B£: (!fi?;,:.s,..).
•..           A,ny.

BASE CONNECTION.

:i:;=E:t=h::i:.:s:,i:ssh:i,:,Z;.g4
Pin 4-Heatei..

Pin 9-Triode Grid.

Pin 5-Heater.

:;i:=Fri!::!in€o:d::::;.

HEATER.

I:::::!:I.t.ae8net      :::        :::        :::

RATINGS.
HEPTODE  SECTION.

#x:iunt%'!¥:l`::!:         :::        :::

#=: A.n.::: %i.sisjpB:i:inpat.,;n      :::

6 .3  volts.
0 .3  amps.

550 volts.
300 volts.

#=: ssccFeeee:GGriLdvvo#::e,,a <, +.A,     !35 ::i::

Max.Cathode current      ...

•;a:;i:::i::![::;i';i;i:

I  .7 watts.
I  .0 watts.

12 .5  rnA.

TRIODE SECTION.

¥g:3::i:c!t3::ofig:etto:rr;i.t

r.ax.Gjrjld8=v_±`Oa$3eu^,...

...           250 volts.

...           O.8  watt.

...            6.5  rnA.

-I  .3  vo[t§.
Max.  Grid-Cathode  Resistor          ...          3.0  Megohms.

#=: E::::::::::::: Xo:::tgaence...   2o,#8 ::l=s.

CHARACTERISTICS.

TRIODE  SECTION.

?::d:9o!#:8:.     :::       :::       :;:
ATtpu'#cca:i:dnu:a=:::         :::        :::

I cO  vo'cs.
0 yolts.

I 3 .5  rnA.
22
3 .1  m^lv .

I:i:smeactxjjomn:mo,V:iueev:iv:8a=:s|:;i::h::tj:X::::at2j::nsjftthha:

there   is   no  direc¢  connection   between   g3  and   gt   (e.g.   in
FM/AM  applications.

Base
Connections

underside  View
of  Base

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON.  OLDHAM,   LANCS.



TYPICAL OPERATING  CONDITIONS.

HEPTODE SECTION.

(as A.M. F:requency Changor).
Ai`odesupplyvoltage           Va=Vb   250        250        250vol6.
ScreenGridFeedResistor    Rg294i        22         .22        tl8kQ

OscillatorGrid  Resistor        Rg3gt         47           47           47  kf}
OscillatorGridcui.rent        lgggt        200        200        200"A.
Grid  voltage    ......         Vgi             -2           -2       -I.9volts.
Anodecurrent            .„         [a            3.25         2.5         3.OmA.
Screen  Grid  current               1g294        6.7         5.5         6.I  rnA.
Conversion  conductanco      gc             775         700        750 |i.A/V.
Anode  Impedance        .„          ra                    I               I               I  Mn
EquiRa::i::aTco®ise          ...

Req           70          66          70 to
Gr.\drve8#t%®on('.Pnrg'cT/\         v8`     _ae.5    -Z8.5      -ae.5volts.

•C°mTmo°t:I S€:er::n8trid.2re:iA:Or With  Valve type  EBF80 or 6N8.

tc°mTmo°t:, S€L.r::n:rid.5rej*:or with  EF85 or 6BY7.

(as I.F. or R.F.  Amplifier).

Anode Supply Voltage
Screen  Grid  Feed  Resistor
Screen  Grid  Voltage  ...
Suppressor Grid Voltage
Control Grid Voltage
Anode current            ...
Screen Grid  Current
Mutual  Conductance

Anodelmpedanco        ...

Inner  mu ....

Equivalent  Noise  Resistance

I..         Va=Vb     250         250voLts.

...          Rg294            39         *22 kfl

...          V8294           loo           105  Volts.

•.,..          Vgs

•..           Vg'

•..             la

•..            1g2g`

I..           8in

•..            ra

a            0 yolts,
-2      -2.I  yolts.

6.5         6.5  rnA.

3.8         4.I  rnA.

2.4         2.4  rnA/V.

0.7        0.7 MQ

•..           LL8I-g294     20             20

Req             8.5         8.5kQ
Input Resiscanceat  looMc/s.           rid              2.a        2.O kn                              +
Gridrve8'u%t€,eon`'£nr!%..\         ...        v8`           A:1       Alvolts.

*C°mTmo°t:, S€:er::n€r:jsd6r.¥i:Cat With  Valve type  EF85 or 6BY7.

TRIODE SECTION.

(as Oscillator).

Supply voltage              ...

Anode Load  Resistor  ...

Grid  Resi.tor  ......
Grid  Current   ...
Anode Current            ...
Mutual  Conductance

•..            Vb

I..           Rat

•..           Rgt

•..             Igt

•..             la€

I..           8in  (eff)

250 yolts.
33ko
47kn

loo rfu
4 .5 rnA.
6S0 UAIV.

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.



CAPACITANCES.

Gout
Gin

Ca-g

:g:-hg3

::i-±t

::::gig`
:::=::g€

Triode.
2.2
2.6

I.a
<0 .02

0 .20 pF.
<0 .09 pF.
<0 .35 pF.
<0 .06 pF.
<0 .17 pF.
<0 .45 pF.

Heptode.
7 .9 pF.

(g, )  4 .8 p,=.
(g3)  6 .0 pF.

<0.0'  pF.
<0 .02 pF.
<0.3    pF.
<0 .06 pF.

Typ:ca'A*3:::Suerdreftffer€tevn:}ta€:a:!::Cteristics

Vc( =  250Vit+9;==!itkfi.
•..I,

// / /
-/

912 / /
R92 94=22 kfL

I,J

I
- J,

/ 1
- / // / /

/

/
I

I

J=, / J I

c&5&,
/ / / / '

/ / / / 11Ia / / / 11
`

qu ~
S

JSS
fi

J I
I

1 I
J 1

/ ' 1

/ / / I I 11
/ / / / I 11

/ / I I-so             -6o            -4o    ,         -ro               a
V€I   (VOLTS).
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Typ!catc°nve:L°enn€:endduasct::::/u€:jcdyvc°h'atan€:/rs.Creenv°lta8e

_____- lot
9131

101'010I

11

Va  = Vb  = Z50V

:i:g;:2::::
I llll--i
I IZ

I,I,/ 1I
/11 //

Vd = Vb  = 250V /// /
R32g4    = 22kn / /I II JI \

`, I/
/I // /

s;)A,/ / /

A.. .,,  `  .E:s>,i / /
I fug      i=,,, J

I
., \q RE_.-I. / / i u)//,, / / // ` 11

40            -30             -20             -I 0
CONTROL   GRID     VOLTAGE    (Vgi)
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Va-VbRg2+94Rgt+93Igt+93Vh = 250 VI22kn=47kn=20quA=6.9V

`9Z
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Ja
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I
I/ I/ / / I

R \/ \ \

/ rdL

\
\

•, J \/ / \
/ / /
/ / / \
/ / \



Typical Characteristics as Frequency Charger.

-¥"tp-aa±<£-IZIJJCE=15uZLLJtLJac#cflaLIJaaZ<50

RR9V
Va92tg9'

EC3= H224 815027k2v

VkQn

12001000-u=a<5LL'uZ05IaZ8Za.OctIll>=8cO-0

I.

SC/
dl

/

2+/ I 94

/
a

/
'00 200 300 4

lot + 93 (#A)
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HEPT00E  SECTION I

VIL   a  250V

V,3aov //„J
902

LIJ/J,,L|1
I

11

J  I I
//Ill

ly'l    11
Va. Vb  =  25 Oy // `R32,4=39kQ1,

\,\-

-, / I,+`q+v,y,, / i ______ i

:s`/ / i__i_a -ill
•.ZZ a/

I
I

J J I
I/ / / / I/ / / / I

/ / / / I
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Typical  Anode Cu rrent/Grid  Voltage  Characteristics-Heptode Section.

9 I 4.  I \
\
I

I / /,
HEPTODE  SECTloNVa-250VV93=0 / /,,'/ /-'/,,rJl

I, /
\̀

Vd = Vb = 250fta4=39kfl \1
\-, I/ / I/ 7 / J

/ '/ /, / / / // y / / / `I',-I I J
J I

I

ss>
J>/C> / Ji/ /''+Cbrv fci a ia /~

C> i-'ct/
/ /

- to

. I
I I I I
I I J I I I
I I I I I
I J I I I

' I I I
/ / I J

/ ' I I

'
-80              -60              -40               -ZO

CONTROL   GRID     VOLTAGE (v8')
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r-,lssu®2.June.19cO TypicaLI  Cliarac¢er is.ics-Heptode Section.

ECH8l

6AJ8

10t'0looc:2I-.SICZ<aLL':=aaI
sO+

'0000'000       aII-8.fl:?loo;ii!!:100Pag.9.

iiEPTODE    s[eTioNVa-Vbf=25oRg2+g4a39koV93=0Vh=6.3V /

Ia

92+9+
/lllr-

J^\ \\ /, \ gin\ /
X\•' 5                `^-
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// r\ \
/ a\ \/ \
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/
/

80                      -60                     -40                      -20
CONTROL  Gfl.D   VOLTAGE  (Vg)
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IF-TypicalScreenGr

-errantiIidCharacteristics.

`.-r.I
6AJ8

I,

Heptode  Section.

val~thtw,frrtyN|
TF3=25?v

I

/ /
/ /a / /

i> / / /I / /. / /I / // /. / 0
I

1,I II / I-25V. j=3g¥
--.V

150I00              15 0             ZOO            250            300
V9294 (VOLTS) .

Typical Anode  Current/Anode Voltage Characteristics.
Triode  Section.

'51050I

Vh-6.3
I

`y

/ /
i+,

y
` ./

.,I-
I

50 loo            150           ae           250
Vct{VOLTS).G3®
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Ferranti
TRloDE  HEPTODE

;anraj|Ted|!rheec:i:rhceoa::dec::;and:nhip€?doerf3rc.uS:aj:i:hi::Le:r3;

8:S:8::cd„i:tro:.Se  as  a Synchronising  pulse separator and  time

PHYSICAL   DETAILS.

Base
Max.  Overall  Length

#=X:SDei:t::tFre(8Bhutib)
Mounting  Position

Pin 4-Heater

B9A-Noval

iin:y:E:(:jj;''

BASE   CONNECTIONS.

;i:!=!:€3h::::!5:isghige:,a:i;EE:i::r!:!nr,ddseg2.g4
Pin 8-Triode Anode

Pin 9-Triode  Grid

HEATER.

E:::::!:I.t.ae8net:::

RATINGS.

#:X: iunpopd': V:l[::g:      :::

REo!:gd!,,:ssip:a:t:,;otnn

#:Ig::8=:k::;:,::`3!):.:...

550  volts
250  volts
250  volts

10   volts
I  .7  watts
0 .8  watts

12  .5   rnA
150  yolts
150  volts

i :8 #:#=:

TRIODE  SECTION

I#:p:p!l:ci:;?::ttoT:;:ent  :::     :ii i:ai:t:s
#:E: Eer:ig:i!ovdoe't£::i.s.tor    :::     iq8  #::sohms

Max.  Heater-Cathode voltage...          loo  volts

Tentative
Issue     I.
Mar.,1964

Base
Connections

underside  View
of  Base
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CHARACTERISTICS.

Va

i,::
+g4

Ia(VaF 200
1g2+g4     ...

8in

'g:(i:h

Vgt--I I )

CAPACITANCES.

i!;:i:i:`89-at    ...

Heptode  Section.
Ca-g'     ..

Triode  Section.

€ilg      :::

-2 .0  volts
-I  ,9  volts

:8 :3;  3E
<0 .08  pF
<0.I     pF
<0.13   pF

<0 .009  pF

i :?  3E

13 14

/
V.V '350 /

I

I I L
(

/
'

lt

'L2+

O

/

/y t
S

~+•, /
//

/ /
/ /

C>

`̀
/ /

_, / /

r I i
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FERRANTI
TRIODE  PENTODE

An   indirectly   heaLted  triode   pentode  for  use  with   series  or
parallel   heater  connection   on  a.c.   or  d.c.    mains.     Primarily
designed  for  use  with  the  triode  as a frame blockingoscillator

;I:a::atg#eeazpm::S::°fideber:a;S#srt:S:h:e:;:e:npt:ido:¥:n:g:,::c##t:r:o°:se::S€i§
a  sync.   pulse  separator  or  audio  output  valve.

PHYSICAL  DETAILS.

Base......
Max.  Overall  Length

#:=:SDej:tine:tFrej(8Bhutib)
Mounting  Position

...          B9A-Noval.

:::       i!:: E:: i;2#:,:,..'.

-.-            AIny.

BASE  CONNECTIONS.

Pin  I-Triode Anode.         Pin  5-Heater.
Pin  2-Triode  Grid.             Pin  6-Pentode  Anode.
Pin 3-Cathode. Shi.eld.     5i: =5::::£: S::epernes€°rTd€r:d.
Pin 4-Heater.

Pin  9-Pentocle  Control  Grid.

HEATER.

Heater voltage     ...                                         6.3  volts.
Heater  current...                                        O.3  amps.

RATINGS.
PENTODE  SECTION.

Max.  H.T.  Supply  voltage            ...                           550  volts.
Max.  Anode  voltage        .......          400  volts.
Max.  Peak  Instantaneous.Anode  voltage          I.2  kv.

#::::cnr:::5?slstiapga:ion......3:gLoalttts;.
Max.  Screen  Dissipation                 ......            I  .2  watts.
Max.  Cathode  current                                ...            25  rnA.
Max.  Peak  Instantaneous  Cathod.e  Current    350  rnA.

!#:nx.:?::gatiy:e:::::;(lil:a!i =Aj                  i.::v#ofs.
#:=: ¥R=k                                                                I:8 ¥odts.

TRIODE  SECTION.**

CHARACTERISTICS.
PENTODE  SECTION.

Anode  voltage     ...
Screen  voltage     ...
Suppressor  Grid  Voltage
Control  Grid  voltage     ...
Anode  Current
Screen  Current    ...
|v|utual  conductance        ...
Anode  Impedance              ...
InnerLL           + ......... '.

*Max.   pulse  duration   10%   of  one  cycle,   with   a   maximum  of
2  millisecs.

iA:Err:::uorur:pn:to;a?i:.uA.

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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CHARACTERISTICS-continued.

TRIODE  SECTION.
Anodevoltage     ...

£:;dd¥°ttuar8reent.........
Anode  Impedance              ......

fiTtpuliTc€:i::uE::tnoc:      :::         ...-..

loo volts.
-2 .3  volts.

4 .0  rnA.
12 .5  kQ
17.5

1  .4  mAIV .

TYPICAL  OPERATION.
PENTODE  SECTION

(as Audio Output Valve).

Control  Grid  Voltage
**Anode Current
**Screen  Current    ...

Mutual  Conductance
Anode  Load            ...

tlnputYoltage        ...

tlnputvoltage        ...

SPoweroutput     ...

170            ZOO
170          200
00

ri.7      no.0
15           17.5

2.8          3.3
3.2           3.3
1111

0.7         0.7

250     volts.
*          volts.

0     volts.
-12.2     volts.

14     rnA.
2.6     rnA.

I?:!    ELt/v.
-     volts

(r.in.s.)
3.5        4.0        -      volts

(r.in.s.)
I.0           I.4         I.55     watts.

(as  Frame  Output  Valve).
Anode  voltage     .........
Screen  voltage     .........

iuopnE::is8rri?r'do,?aogl:ag?..         :::
**Anode Current
**Screen  current   .........

(as  Sync.  Separator).
Anodevoltage     ...

i:ar:ere:n:s::G:%:Vdorj!tea8?.....
Anode  current    .........

TRIODE  SECTION.
(as  A.F.  Amplifier).

Anodevoltage     ...

£:;dd¥°€:ar8r:nt   :::        ...
Anode  Load            ....,.
Stage  Gain                ......

§8:itdpuRtesYs°t`::ge   ...

§To`a{'°D`..'s°t%*,gonva::.e}      :: :

CAPACITANCES.

170
-3.5

I.0
400

10.5
24

330
7.6

Triode,

*Screen  Feed  Resistor 4,700 ohms.
*;i:Orasf::Dngs::Prtu;to:fo:0,Omo,Y.

§c::u:t:=o:i.i:#!8:ei;:dovuoii:u:t:i:ji::g:5dt,I:o::,?or:i:fappp°rs;t*r:a:::;

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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E=el,rahti
TRIODE  PENTODE

;:n?,t¥t!:e:c.s;,i.,i::a:i:e:d:=#v:::iy:eifo::rk¥maoas::!#:::I:g:nne:du:i5

PHYSICAL  DETAILS.

Base......
Max.  Overall  Length
Max.  Seated  Heighc
Max.  Diameter
Mounting  Position

...         B9A-Noval.

::.:.       7::.: :E; !!;:i,I..)'
...           Any.

BASE  CONNECTIONS.

Pin  I-Triode Grid.            Pin  5-Heater.
Pin 2-Pentode Cachode,  Pin 6-Pentode Anode.

93 and  shield.                 Pin 7-Pentode  screen  Grid  (g2).
Pin3-PentodeGrid(8|)i!:=#:8:£:tohd°eie.
Pin 4-Heater.

HEATER.

#::::: ¥:,rtraegnet  :::                               :      a:;3 ::,;:..
RATINGS.

PENTODE SECTION.

.¥g: g:n:Old;UOE:t!,¥vae¥e;I;:::e voltage     ...     + 2.5 kv.
550 volts.

:::            :::            3oovolcs.

j*:t§:§eoidci§i:i;ii:§tn;;:i;:u::i:)t:::put)
Max.  Vh-k              ...

R:
1-k  (fixed  bias)
I-k(cathodebias)          :::

Max.  Rh-k              ......

TRIODE SECTION.

.%g:3e:a:kgio?,tit:a:ZeAvno:;::gevo,i.;:e

#x: €:tohdoedE,j€sjF::.Loth            :::
t€;*;i::C{a!;;id:i:jb:[n;e;bt,as)

Mac<.  Vh-k                ...
Max.  Rh-k

CHARACTERISTICS.
PENTODE  SECTION.

fen.::: ¥.'i:agve.,,;.:e       i88
=uopnE::is%rrj€r+do,¥a°::a8erf°
Anode current   ...
Screen  Current   ...
Mutual  ConductaLnce
Anode  Impedance
Inner  uL        ......

loo volts.
5 watts.
7 watts.

300 volts.
I  .8 watts,

3 .2 watts.
50  rnA.

loo  yolts.
I  .0  MQ
2 .0  MQ
20kn

550 volts.
300 volts.
600 volts.

I   wa.tt.
15  rnA.

2cO  rnA.
[Mn
3Mn

22 rlR
loo  volts.
20kQ

;Erg+pEu:,:s;edduu:::;onn2:;yon:fee:ne  Cyc,e,  With  a  max;mum  of

underside View
of Base

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON.   OLDHAM,   LANCS.



CHARACTERISTICS<ontinued.
TRIODE  SECTION.

3::d:go!i!r:raeegnet   :::        :::
Mutual  conductance       ...

i#fi:Tt?::aE:ccetor     :::

loo volts.
0  voles.

3 .5  rnA.
2i: #4/v.

70

TYPICAL  OPERATION

PENTODE  SECTION.

As  FI.ame  Output Valve.

i;;u:,i:en:.io!::;i:.w:,i::.;f.:.e`a#.'efc.i,i|g;c,tnfgrei:;,i:.:a:ntdcdi:::?:
Peak Anode curl.ent      .........             85  rnA.

;cnr::::or'i:agveoitva:'e (v;;.)       :::        :::         I;8::i:::

5::::juasv.eerda8seontehwatv,:'=e+W:.::¥i.anih:g,2o#o::::evaa,::
applies  :
Peak Anode current      .........           135  rnA.

As Audio  Output  Valve  (Class A).

i.n.:::!o.'itdagve.,,;.:a        !78         288

i::rp:P!:::S€Sji:ini!:(:::%n:::tga.:?23!

acnr:`!F%ar:iegrit,i;x.sig.i,::

#.;::.¥31;:;:,   :::       ::i

0
-16

35

7            5.5     rnA.
16            10.5      rnA.

5.6           9.0    kn

%g        ;;5   #.s,(rr=ss..,)
3.5           3.4    watts.

AS  Audio  Amplifier  (2  valves  in  Class  AB  push  pull).

"i:n:::::a:|!!ai::jiiey?S,t:5.:e

§i:;r:::::;ds{jjT::§¢n{e[:*{sa;;::gs:s:#„

;;;;u,:in:(jm:tiijeiit;,::nfn*,:,,3.a,,

200           250         volts.
ZOO             250          vo Its.

a          2.7         kQ
0                a         volts.

190            390          ohms.
2x35       2x2l.5     rnA.
2x39.5  2x27.5     rnA.

2X   7.0  2X  4.2     rnA.
2x  16.5  2x  9.2     rnA.

25              38         volts

5             1o        irnms.
9.8           9.0    watts.

•Screen  Grid  Feed  Resistor 2200 ohms,  undecoupled.

tFor Power Output of 50 mw.
I:t:!':i:?j§i%:::thro:fE'a:%3i::c?ou;::to::gutDisvta3E|#,:re%#e*

•.Common  screen  grid  feed  resistor,  undecoupied.

§Common  Cathode  Bias  Resistor.

FERRANTI   LIMITED,   GEM   MILL,  CHADDERTON,   OLDHAM,   LANCS



TYPICAL OPERATION.
TRIODE SECTION.

As  A.F.  Volcag® Amplifier.

Input lmpedance=220 kn.

RgRk

(Mn)     (kn)
3.3             I.5
3.3            I.5
3.3            I.8
3.3            I.8

VbRa

(V)        (kn)
250         loo
ZOO            loo
150           loo
loo          loo

MICROPHONY AND  Hum.

!n:ncji:e:::€eo:fh5i;:mhapu.:?:3uic:t:#'::a:::€f:;;s¥na:ghea:gnt#s::i#c:rr:a:dch::C:e;
and  Hum.

<:ij!?!!.:

9 .3  pF.
8 .a pF.

<0 .3 pF.
<0 .3 pF.

CAPACITANCES.

i!:=!!      .

Page  3.

Pentode.

Cil,...

Gout ...
Ca-gl
Cg,-h

Triode.

•Grid  Resistor of the following vaLlve.

tMeasured with  an  input of  loo  mv.
*Meausured  at Vout= 10 volts.
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PENT0l)E  SECTION
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TYPICAL  ANODE   a   SCREEN   CuRRENT/ANODE  VOLTAGE   CHARACTERISTICS
PENTODE  SECTION
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ECL82         I ----TYPICAL  ANODE  CURRENT/GRID  VOLTAGE   CHARAC+ERISTICS

TRIODE  SECTION

I

9„
TRloDE   SECTloN    I

lz108uaSICJ>6gZ<lJJaaa4L20

/
// // /

-®̀/
•] •n/ i//

6            -S            -4            -3            -2             -I
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E=el,pahti
TRIODE  PENTODE

#mjanrii;edc::¥gnheeda;::::t°dase-ap:#Fnewd!tahu8%evroa,tteagceatah#
fier and  output  valve.

PHYSICAL  DETAILS.

Base    ..-
Max.  Overall. -Length
Max.  Seated  Height
Max.  Diameter          ...
Mounting  Position   ...

BASE  CONNECTIONS.

Pin  I-Triode Anode.
Pin 2-Triode  Grid.
Pin  3-Triode  Cathode.
Pin 4-Heater.
Pin  5-Heater.

HEATER.

Heater Voltage
Heater current       ...

B9A-Naval.
56  mm.  (2±in.)

22;2ny==:(#.,,?.)

Pin  6-Pentode Anode.
Pin 7-Pentode Cathode,

Pins-Pents::Psrcers:::€:ig:
Pin 9-Pentode  Control  Grid.

RATINGS.
PENTODE  SECTION.

Ma`x.  H.T.  Supply  voltage  ......
Max.  Anode  Voltage
Max.  Screen  Voltage
Max.  Anode  Dissipation      ......

#:X: S::::: 8:i8  B!::!3::i:=  tAi.diot
Max.  Cathode  Current
Max.  Rg,-k   (::tehdodb:as)ias):::          :::

#:::¥hh--kk

Max.  Anode  Supply  Voltage
Max.  Anode  Vc>ltage
Max.  Anode  Dissipation      ...
Max.  Cathode  current       .
Max.  Rgt-k  (Ej:tehdo5:asb)ias.)..

)a;?d`-c.u.rr-e';;'bias):::

#:x:¥!=k:::           :::           :::           :::

CHARACTERISTICS.

PENTODE  SECTION.

Anodevoltage       .
Screen  voltage       .

:uopnpt::is%r.,€rJdo,Yao!:age......:::
Anode  current      ......
Screen  current      ......
Mutual  Conductance
Anode  Impedance ..,..... +
Inner  [l          ............

TRIODE  SECTION.

Anodevoltage       .
Grid  Voltage
Anode  current      .........
Mutual  Conductance

A#.,i:.?::aFnacce,a;       :::

...           6.3  yolts.
I..            O.6  amps.

250 krl
500  kQ

I..           250  volts.
loo  volts,

550  yolts.
250  volts.
3  .5  watts.

'5  rnA.
IMQ
3MQ

22Mn
...           250  volts.
I..            loo  volts.

170          200     volts.
-I.5       -I.5     volts.

1'6           2.4      rnA.
1.\         2..5     rr\^|V.

40            34     kf2
8284

Base
Connections

underside  View
of  Base

L-2Z2    J

All  dimensions
shown  are  in
millimetres

(max.).
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TYPICAL OPERATION.

PENTODE  SECTION.

As  Audio  Output  Valve  (Class  A).

sAcnr::: ¥:!iaSeoitage :::         :::

iu:P:P::e:S£€:ri:jido(I;:°!s:.ag:;     ;;:
Screen  Grid  Current  (no  sig.)
Anode  Load     ...

•bnopwu:.v8'::g:t...         :::         :::

170         200         vol ts.
170         200         vol ts.

0             0         yo' ts.
-9.5         -13          volts.

30            27          rnA.
5.0          4.4           rnA.
5.5           7.5           k£2
5.0          5.2          volts(rms.)
2.2         2.5         watts.

As  Audio  Amplifier  (2  valves  in  Class  AB  push  pull).

Anode  Voltage
Screen  Grid  voltage ......

t§u;::Fg:::S!;B:::;R;:(s:s;!t:a;,:g::,i))

Screen  Grid  Current

screen`E:::e§niiT#)ax.signal;.
Input voltage  (vim)g|-8i))

..            170           ZOO           volts.
...            170          200           volts.

0               0          volts.
...            180          220          ohms
...     2X24     2X25          rnA.
...     2x27     2X29          rnA.

„.   2X3.8  2X3.9           rnA.
...   2X6.3   2x8.5           rnA.

6;;i-in.u-riTo-ad`'(A.i3'det:'Anode):::

E%frDi:::Prtui:n......

A::g: i::8'y.TO'ta8.:.
Cathode  Bias  Resistor
Anode current           ...

{3t:i;uEaJ:'tag.:.
6:i'drR'es'is-t.6;a(follow.i.rigval.j;)

CAPACITANCES.

6,.3     23:i       #strms.;
5.0         7.2          watts.
3.6          4-2           %

*Total  Distortion  of  10%.

tcommon  Bias  Resistor.
±Output Voltage  measured  for total  harmonic  distortion  of 5%.

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TYPICAL ANODE  CURRENT,  SCREEN  GRID  CURRENT,
MUTUAL  CONDuCTANCE  and  ANODE  IMPEDANCE

and  CONTROL:GRID VOLTAGE

968
I I /20170 - a

V- '7C)V=9 / /
/, /

/ /,
I1
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\' o>& // / //

\' //
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R.F.  PENTODE

i:::c:i,I;:::.r::e;i:::I,:h:e:ais;:c:t!:tFn;5ip€:;a:r:::?;I:::!cpu,;:Fe:r|:I:i:Ti:i?e;#aie!ri
mixei. or synch. separator.

PHYSICAL  DETAILS.
Base......

#g:s°e:::a"HLeej#:h
Max.  Diameter     ...
Mounting  Position

...         B9A-Noval.

::;      !!:i !:: (:!?i,,,..'.
Any.

BASE  CONNECTIONS.
Pin  I-CaLthode.                        Pin  5-Heater.

3i: =€:tnht:::.Grid  (gl).    Pin 6*hie|d.Pin 7-Anode.
Pin 4-Heater.

Pin 9-Suppress:nr=jsdc7::)n. Grid  (g2).

HEATER.
Heater  voltage    .........
Heater  current   ......

RATINGS.

Iiii::::ih!o¥!:!i;;:;;ta:ge
Max. Vh-k              ...

#:::  R:i-kk (fixe¢..bias)...         :::
*Max.  Negative  Grid  voltage     ...

CHARACTERISTICS.
Anode  voltage     ......         170

6 .3  volts.
0 .3  amp.

550 volts.
300 yolts.
300 volts.
2 .5  watts.
0 .7 watts.

15  rnA.
150  volts.
0 .5  MQ
20kQ
-I.3  yo'ts,

ZOO  volts,
Screen  voltage     ......        170          200volts.

#odpd¥:£:a:gr:::d :::°`ta8:..       _2     _2.g #S:10                10  rnA.
Screencurrent...          '.'...        2.5           2.6mA.

X::::I,Sopnedduacntcaence      :::      Z£         3;6 REA,v.

i:.;ui;a5eanT.;in.is:ii;::isT:::,:;,  i.i       ,i.: k2

CAPACITANCES.

i;ii;i;g,"

•::!i!!:

*For grid  current of +0 .3  uA.

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED.   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
VARIABLE-MU  R.F.  PENTODE

Aech:j8vher::ape   R.F.   Pentode   designed   for   use   in   F.M./A.M.

PHYSICAL  DETAILS.

Base......

#:X: geva::a"HLeej#tth      ::
Max.  Diameter     ...
Mounting  position             ..

BASE  CONNECTIONS.

Pin  I-Cathode.
Pin 2-Cohcrol Gf.id  (g|)

...          B9A-Ail  Glass.

:::      i3:.i !g; (iiTi,:,..'.
...           Any.

Pin 5-Heater.
Pin  6-Shield.

Pin 3-Cathode.                           Pin 7-Anode.
Pin 4-Heater.                               Pin 8-Screen  Grid  (g2).

Pin  9-Suppressor  Grid  (g3).

HEATER.

#:::::::lrtraegnet  :::        :::        :::       8:i:i,;:.

RATINGS.

9,i:;:ihij:uoii§iji;ii;:a:8a:e

CHARACTERISTICS.

':::::u,co.i.::n,.,.::

CAPACITANCES±

550 volts.
300 volts.
250 volts.
2 .5 watts.

a .65 watts,

-35     volts.

*:h°aTgme:.nsTC::ae,ncur:::Sntt°:h:i::hErceFj::oruised8.gmaA{requency

t£:;ITfi?enr.Sci%et:I::Srjrs:::t#i:hugEcr:a:!tours:sd6?7kFA.°rR.F.

{Measured  without  external  shield.

Base
Connections

underside  View
of  Base
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Eer'r,anti
VOLTAGE  AMPLIFIER  PENTODE

;:in:i:i§j:O:::oe::e::y:e!i:p?e3::e:s:s;efeuij:ii!ai::i::u:::soLO=u#s:i::e:E;ii{;:i:{a:fr!i
series  or  parallel  operation  a.c.  or  d.c,

PHYSICAL  DETAILS.

Base

#g:s°eva::a"HLeej:itch
Max.  Diameter     ...
Mounting  Position

BASE  CONNECTIONS.

B9A-Noval.

22iin,i::(i#,I,:.)

Pin  9-Concrol  Grid  (gi)

Pin  I-Screen  Grid  (g2).   Pin  5-Heater.
Pin 2-Shield.                        Pin  6-Anode.
Pin 3-Cathode.                   Pin 7-Shield.
Pin  4--Heater.                        Pin 8-Supp_ressor  Grid  (g3).

RATINGS.

tli!:::i:i:;:i:iiiiii::;v;;a;::ge
RIP:.  ¥h-k  (Heater  Negative)

;§#=:k(H:;i:rp-o-s::I-ve}'
CHARACTERISTICS.

Anode voltage     ...

A:nrp:r:e:S8:,r:a::ngtv:::Itage...
Screen  Current   ...

Sfa:::tc::jfu¥toal:::e    :::        :::

Ln:::ep,#ge,d-agf!e          :::        :::
Noise :-

6 .3  volts.
0 .2  amp.

550  yolts.
3cO  volts.
ZOO  volts.
I  .0  watts.
0 .2 watts.
I  .3  yolts.
6.0    rnA.
loo  volts.
50  volts.
3MQ

10kn
20kQ

With line voltage=250v. and  Ra= lookn the equivalent
noise  voltage  on  the  grid  of the  EF86  is  approximately
2  u,V. for the frequency  range of 25-10,000 c/s.

Hum :-

igig!!as:#;f;ixi`,;:i!viie;uf:mf3;::ffsyiT:;d;;a:s!:t:;v:.:.I:3r!,i
Microphony  :-

ii:.:i::ia::;b:e:a:3-:a:i:fife',:;I;::!stcau:¥i,:y::ni;i!i:i:i:aeij::.:t:a:
•With  anode  dissipation  less  than  O.2W.   the  value  of  Rg,_k

maLy  be  increased  up:to  10  Mn
t:t°arg:,SeRhas_ka#::nj:::ee:e:dmTpe::atte!5Eaecedingtheoutput

±For grid  current of a .3iiA.

Base
Connections

underside  View
®f  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM.   LANCS.



TYPICAL  OPERATION  as  Resistance  Coupled  A.F.  Amplifier.

Pentode   Connection.

H.T.Supplyvoltage      ...     400     400     300     300     ZOO     200150150     volts.

AnodeLoadResistor   ...loo     220100     220100     220100     220     kn

ScreenGridFeedResistoro.391.00.391.00.391.00.471.0     MQ

Anodecurrent                 ...     2.61.21.95     0.91.35     0.7     0.80.51       rnA.

ScreenGridcurrent    ...     550     250     400190     280120180100     uA.

CathodeBiasResistor...I.0     2.21.0     2.21.0     2.21.5     2.7     kQ

Grid  Resistor of
followingvalve       ...     330     680     330     680     330     680     330     680     kQ

StageGain                               ...       135      210       120       190      Ilo       180       loo       160

0utputvoltage                         95       77       67       57       38       36       26       25     volts.

TotalDistortion               ...          5          5          5          5          5          5          5          5     o;or.in.S.)

Triode  Connection  (g2  to a  ;  g3 to  k).

H.T.Supplyvoltage     ...     400     400     400     300     300     200    200    200     volts.
AnodeLoadResistor   ...       47100     220       47    220       47#100i220     kQ
CathodeBiasResistor...I.2     2.2     3.91.2     3.91.222.2     3.9     kn

Cathodecurrenc            ...      3.5     2.0      I.12.7     0.81.851.0     0.5      rnA.

Grid  Resistor of
followingvalve       ...      150

Stage  Gain            ......   27 .3
*Output voltage                          68

tDistortion                           ...     5.2

CAPACITANCEst

g:fti      :.
NOTES  ON  OPERATION.

yolts.
(r.in.s.)

3.9     4.0     3.7     %

The low hum  level attained with this valve,  noted  under "Characceristics,"

i:n:::::I:vf#!:hi:r;;c:o:ne:d:apb¥c,:t:hce:vpeur;gis:I::a:a::a:n:u::a#;:vp:i:etcr§noi,anp::to°#::i

i:;t::I;:;;;:;;::::¥:;i;;::::c;jy§:::i,:h,::8&:;te:tr:e{q:::s;§j{ers:t::nn:s;;¥g::jo;:::;:;i,:::ep{ja;:;i

Tj5;uerreso3:;::dv:Tteagtgsp[:a'ef'd8i:::Srta:nth:::gpr:o:{mpa°¢S:i;Yepr8or;:£ror::,ntt.a:::
voltage.

tMeasured  without external shield.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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VARIABLE-Ivlu   R.I=.  PENTODE
A variable-mu  Pentode designed for use in  F.M./A.M.  Receivers
as  R.F.  or  I.F.  Amplifier.

PHYSICAL   DETAILS.
Base
|Vlax.  Over.all  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

B9A-All  Glass.

ii:I:::(i#.i,::)
Any.

BASE   CONNECTIONS.
Pin  I-Shield.                        Pin  5-Heater.
Pin 2-Control  Grid  (81). :i: S=£hn':!de..
Pin 3-Cathode.

Pin9-Supprpe[snso+GS:[rde::3)grid(g2).
Pin 4-Heater.

HEATER.
Heater voltage    .........          6 .3  volts.
Heater  current   .........          0 .2  amp.

RATINGS.

#:X:*;To.dseu;8i¥a¥e°`ta::.
Max.  Screen  voltage        .....
Ivlax. Anode  Dissipation...
Max.  Screen  Dissipation...
Max.  Cathode  Current   ...
Max.  Vh-k              ...
Max.  Rg,-k
Max.  Rg3-k
Max.  Rh-k

CHARACTERISTICS.
Anode  voltage     ...                   250

i:rpepernes€°rrdGvrttt¥goeltage           085
Anode  current    ...                       9
Screen  Grid  current                3.2

Sou:::?'cG.:ifu?.oa':::e           4|6
'An:::.W#.'#f).;..          >o'.3

Va-Vb    ...         200
Vg3               ...                 0

Rg2              ...              24
Vg,...-2.0
Rk                                160
ta                            ...              11.0

1g2                                      3.8

gin                             3.8
ra                           0,6
Req                          4 -2

8T.:tvg:=-2°o..6

CAPACITANCES.
Cin......

Cout
Ca-g|
Cg1-g2....'.
Cg,-h          .' ....

550  volts.
300  volts.
300  yolts.

2 .25  watts.
0 .45  watts.
16  .5  rnA.

loo  volts.
3MQ

10kQ
20 kn.

250  volts.
0  yolts.

loo  yolts.
9mA.

3 .0  rnA.
-2 volts.

3 .6  A/V.

I  .0  MQ

0.23          0.23     rnA/V.

•..            5.5pF.
5  .I   pF.

:::      O.002PF:.  (max.).
2 .I  pF.

:        O.05PF.(max.).

*:h°aTgme:.nTSoctraeiecnurteesj:tt°hrro::thhr:sisT:jjsu3:8masA.aatfvegq,u=e:£5

and 9 .3  rnA. at Vg, ±4 .5.

tFor  grid   current   bias   operation   with   Rg[=I0MQ.     If  this

Fn°cnrde!atj:3 t!: :ftv:,Ct::Ptable  the  negative  grid  bias  should  be

Base
Connections

underside View
of Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  CHARACTERISTICS
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VAR.ABLE-Mu  R.F.  PENTODE

fut:a=jaat?:e:aT:c5;E.roT,eendt#:a:rj,Tfi,eri:yo,d::,i:Ji:fonforrec:i:ejsn.

PHYSICAL   DETAILS.

Base......

#:x:s*::a][HLeej:itch
Max.  Diameter     +..
Mounting  Position

BASE  CONNECTIONS.

B9A-All Glass.

!i:I:E:(i#.;,:.:)
Any.

Pin  I-CaLthode.                   Pin 5-Heater.

Fi:3=€:tnht:3:fr:d(8')ii:7=3rnj:!de..
Pin 4-Heater.

Pin 9-Suppre:i:r¥rsj:ri:3n).Grid  (g2).
HEATER.

I:::::!:lrtraegnet   :::         :::         :::         6.3vo'ts.0 .3  amp.

RATINGS.

#:§§:::§h§:;du§§j{::;;;:€:n:aet[on
%:::#kv8,(pk.)..        :::        :::
Mast.  Rg,-k               .........
Max.  Rgs-k              .........
Max.  Rh-k                .........

CHARACTERISTICS.

Anode voltage     ...

i::r::g:r§::;;:r:ev::±tf:Stage
Screen  Grid  Current
Mutual  Coriductance

#nnp`o".dte5#m#i,£g3:ce...

TYPICAL  OPERATION.*

ra.........

gin a€ Vg'  --15.-
CAPACITANCES.

Cin
Cout
Ca-g,
Cg,-g2

550 volts.
250 volts.
250 volts.
2 .5  watts.

0 .65 watts,
20  rnA.

-50 volts.
150  volts.

IMn
50kQ
20kQ

*Auto-bias operation  is recommended.

Base
Cohnectioiis

Underside  View
of  Base

All  dimensiol`s
shown  are in
nrillimetres

(max.).

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM.   LANCS.
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Eel,Pahti
OuTPuT  PENTODE

An   indirectly   heated   oucput   pentode   suitable   for   use   in
Television    Receivers   as   a   Line   Time   Base   Output   Valve.

PHYSICAL  DETAILS.

Base             ...

Eof:c?e!:erad"HLee,:£:h     :::
Max.  Diameter     ...
Mounting  position            ...

BASE  CONNECTIONS.

Pin  I-Internal  Connection.
Pin 2-Control Grid.
Pin  3-Cathode.
Pin 4-Heater.
Pin 5-Heater.

...         B9A-Noval.
•..            CTl.

.::    22iinyiE: (i:f:i):.).

Pin  6-Internal  Connection.
Pin 7-Internal Connection.
Pin 8-Screen Grid

i:npgcT:SipArneos::.rGrid.
Heater

Ei:::::!3'rtraegnet  :::        :::        :::       ,!63:#:.

RATINGS'

.%g:E.hf#nvp.!`t:a;e:,I::::
t#:X:acnr:::?:S,S€iapgaetion...

t#:.=CarteheondeD€SujpraetL°tn

:#.:}§;i{kGr'dv:?:ltage.
CHARACTERISTICS.

550 volts.
300 volts.

7kv.
8 watts.

300 volts.
4 .5 watts.

Pentode  Connected.
Anode voltage     .........          250  volts.
Screen  voltage    .... „          250  volts.

:uopnt::isgr.i?r;do,Yao::ag?..        :::    -38.8 ::::s:

fn:::eprlTupge,d-ag:;e

3 2  rnA.
2 .4  rnA.
4,.!FQA/V.

5.I

i:i:d:iiF:#ei:e:gi::
Mutual  ConductaLnce
Anode  Impedance
LL         ...

250  volts.
-38 yolts.

40  rnA.

5:5FnA/v.
5.5

CAPACITANCES  (Measured  without  external  shield).

Pentode  Connected.

iiii: :!!i;;

I:::;::

;r:¥.;::u§'::odu:dra;:°tne:fce:d%8:;:na:t:C'elwithamarimumof
For' grid  currenc of +0 .3  wA.

!?5 #nne  output  operation  the  max.  value  of  Rgi-k  may  be

Base
Connections

underside  View
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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Flerranti
OUTPUT  PENTODE

Sfn,inJ:i:::.t'yDhees:::tdpf:nrt:sdee,nrattheedo`u°trpuatns:ang°ed:,i!.S€!.P:`:Pnns
operated  equipments.

B9A-All  Glass.

:i:::!:!i;?:i)i.).
Any.

BASE  CONNECTIONS.

Pin  I-lncernal  connection.     Pin  5-Heater.
Pin 2-Control  Grid.                   Pin 6-Internal  connection.
Pin  3-Cathode.                            Pin 7-Anode.

Suppressor Grid.          Piri  8-Internal   connection.
Pin 4-Heater.                               Pin 9-Screen  Grid.

HEATER.

Heater  voltage                                             6.3  volts.
Heatercurrent                                .        O.76amp.

RATINGS.

rlax.  H.T.  Supply  voltage                       550  volts.

%g: !cnr::: Y:l|::!:    :::                   388 ::I:s:
12  watts.

§¥.i:::t:h:o:d!:i§j'!;j|§t:(Zmear:Ss',8g))6;%;:::

!!;:#e:!t'vev8,                   -!¥ii[::

CHARAC1-ERISTICS.

Pentode Connection.

Anode Voltage
screen voltaL8e
Control  Grid  Voltage
Anode Current
Screen  Current
Mutual  conductal.ce     ::
I;::#,(mug:I:2n)ce

250 volts.
250 volts.

-7 .3  yolts.
48  rnA.

5  .5  rnA.
'  I   .3  rnA/V.

'9
40  kl2

Triode Connection
(g2 connected  to  .`)

250  volts.
-9 .0  yolts.

34   rnA.
2 .0  kf I

19

'0  rnA/V.

Base
Connections

underside  View
of  Base

All  Dimensions
shown  are  in

in i I I i metres
(max.).

FERRANTI  LIMITED,  Electronics  Dept.. Gem  Mill,  Chadderton, 0ldham,  Lancs.



TYPICAL   OPERATION.

As  Audio  Output  Valve  (Class  A}.
Pentode  Connection.

#
i:2

?in  (r.in.s

5%t.      .

_i
250  volts
250  yolts

-7   3  yolts

48mA
55mA
52kQ
4   3  yolts
5  7  watts

10%

Triode  Connection
(g2  connected  to  a.)

;,:1.
I a(o)

la(max.sjg.)        .

V,n   (r.in.s.)

Pout

250  vc>l[s.
3  .5  kf 2
-9  yolts.
34  rnA.

39  rnA.
6 .0  volts.

I  .5  watts.

As  Audio  Amplifier  (2  valves  in  Class  AB  push  pull).

a)

g2,ofmaii..s;i:!;..

':i:g,.(.;.in.s..)..
......                      11

B:outt    :::          ......               3

CAPACITANCES.

Cin.

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON,   OLDHAM,   LANCS.
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net.I-anti
OuTPuT  PENTODE

;rnw:is=!:;reAC:B:e:h::pan:a:ddv::::i:ed:sr:;e&fo;:;I:a:rd:f[::;?i`joMnci:

Max. Cathode Current  (RF Operationj

B9A  class

i!:!!#:(2!?;')

BASE  CONNECTIONS.

:;: !=::t:h::§!8:!8 (§:)      :i; ;=gu:P:;d:e:Ssor Grid (ga
Pin 4-Heater       pin g_scr::nnt=Sdui:2r)ess°r Grid  (83)

HEATER.

Heater voltage    ............          6 .3   volts
Heater current   .........          a .2  amp

RATINGS.

#;: !c|;ii p!p;s|j::gil ;::e..                       i:i ;!a!!t;s
300  volts

*#g: i:a:t:h:a:deB:§u!;r::i¥(13::?p:S;i.:)}oi:):         33 :attsI   watt

#::#ji::;:¥g,I,pk,:::

CHARACTERISTICS.

:c:r;:I:O¥§'';,ad::voita:::        :::        ::
Anode current         ......
Screen  current         ........
Mutual  conductance             .....

Ln:::eu,Lupge,d-agf!e   ......         :::         ::

TYPICAL  OPERATION.

Single Valve  as  Class  "A"  Ampljfier.

Va..............

::2      :::           :::           :::            :::            ::
la..............

1g2.

Ra..............

Vim(r.in.s.)...........

Pout   ...

i.Dtot   ...
Yin   ,r.m`s .,.........

(for PouF50 mw)

25mA
loo  volts
250  yolts
loo  volts
20kQ

Base
Connections

uriderside  View
of  Base

6LIfifi5

All  dimensions
shown  are  in
millimetres

(max.)

*For speech  and  music.

tsMu:%rnreeddsi;efi*:ge:jna:u:nrdesrui?srf:eat::I:3Wbf±::itpaug¢efa°nrdsapneoedc:aannddscmr::LC.grit

currents  causing  approximately  10%   reduction  in  power  output.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM.   LANCS,
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FERRANTI
TUNING  INDICATOR

Type   EM80  is  an   elecl:ron   beam  tube  designed  for   use  as  a

;;:t::u::S;¥*:tgr:s:::de:go:::je;fi::u;i;%.:::,:,Ore:::ete:,TvgewF[tcmhTt:tee:::S*:::

PHYSICAL   DETAILS.

Max.overallLen.i:h       :::          :::         8;f\5(A:Ya('2izin.).
Base              ...

#gx:SDe::t=gtrre!8.I.t        :::        :::        2¥:3=::  (ii*.;)i.).
Mounting  position                                         Any.

For  dimensions  and   location  of  display  area  see  oucline
drawing.

BASE  CONNECTIONS.

Pin  I-Grid.                         Pin 5-Heater.
Pin 2-Cathode.                  Pin  6-lntemal  connection.
Pin  3-lncernal                     Pin 7-Anode.

Connection.     Pin  8-Internal  connection.
Pin 4-Heater.                    Pin 9-Target.

HEATER.

I::::: !:I.t.a.8ne,  :::                    ...        8:3 :=`::.

RATINGS.

Ivlax.  Anode  supply  voltage      ..            550  volts.

#=:A::::53!:iapgaetion...

§§ia:;:§::::iv¥s§:i!jge:°o',tta:ee
Max. Total  Cathode Current
Max. Heater-Cathode Voltage
Max.  Insulation  Resistance

Heater-Cathode

TYPICAL   OPERATION.

`ian.ogde: %Ttpalzevo.I.t.age   :::

Grid  Resistor        ...

t£[!!d::A°:iir:re!3nt.....
Target  Cul.ren€    ...

300 volts.
0 '2 watt.
500 volts.
300 volts.
165  volts.
I  .3  yolts.
3 .0 Mn
3 .0  rnA.
loo  volts.

...     20cOoohms.

*Applied through an aLnode  resistor of 0 .56 MQ

t|#Ee¥jdd¢ehfi::ttohftpheitca|S:rjes£:tuenrt:inienda:yactcheievr°a:tead8:I::ttr::
stream.    The  Deflector Voltage  is  derived  from  the  anode  of
the Triode, the Grid Of which  is connected to the AGC line of

;i:;:p:e::::i:ij,:o;r!i:e::i:i:hliig:ij:#;ah!v;er!?::de;;bie;t;a;a#:;E::hs;:se:,,;n:c;i::i::i::;

Base
Connections

underside  View
of  Base

I.I

I

!0r\
L

--`\8``I--J•7:8:4
L^a'

+I

„UUU

All  dimensior]s
shown  are  in
mi]]imetres.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl EM8l

TUNING  INDICATOR

:qS£:se.DIRECTIONOFVIEWING.BaseConnectionsundersideYiewofBase

Type  EM8l   is  an   electron   beam  tube  designed  for  use  as  a
tuning  indicator  in  F.M.  or  A.M.  radio  receivers,  or  as  a  level
indicator   in   tape   recorders.     The   display   is   green   and   has

:hdea:#eanoihtahpee8ua,rbe.ainthecent.re,thisbeingviewedthrough

PHYSICAL   DETAILS.

Base     ..Max.Overall  Lengch        .                        i{A: (gNiva(l!,¥:)I.).Max.SeatedHeight..Max.Diameter.,.Mountingposition...Any.

For  dimensions  and  location  of  display  area  see  outline

•1IssuelT

drawing.
22.2

BASE  CONNECTIONS.
I.I                  AFF      INE_

Pin  I-Grid.                             Pin  5-Heater.
Pin  2--Cathode.                      Pin  6-Internal  connection.
Pin  3-lntemal                       Pin 7-Anode.

Connection.        Pin  8-Internal  connection.
Pin 4-Heater.                       Pin 9-Target.

HEATER.

Heater  voltage                                          6.3  volts
Heater current               ...                        O.3  amp.

„UUU0t,8-.--k,g'hhAlldimensions

RATINGS.

Max.  Anode  supply voltage    ...          550  volts.
Max.  Anode  voltage     ...                         300  volts.
Max.  Anode  Dissipation             ...          0.2  watt.
Max. Target  supply  voltage    ...          550 volts.
Max. Target  voltage     ...                         300 volts.
Min.  Target  voltage      ..                            165  volts.
Max.  Negative  Grid  voltage...            I.3  volts.
rtax.  Grid  Resistor        .                              3.0  Mf2
Ma.x.  Total  cathode  current...           3.0  rnA.
Max.  Heater-Cathode  voltage               I oo volts.
Max.  Insulation  Resistance

Heater-Cathode                ..      20000 ohms.

TYPICAL  OPERATION

*Anode  supplyvoltage      ...     250                       250      volts.
Targetvoltage       .„          ...     250                      250      volts.
Grid  Resistor           ...           ...      3.0                         3.0       Mf2
Gridvoltage            ...           ...        -I                   -10.5       volts.

tLightAngle   c        ,                 .        65                            5       degrees. shown  are  ir`
Anodecurrent      ..             ...      370                           20      ULA. millimetresfEmAWT'
Targetcurrent      ...          ...     2.0                       2.3       rnA.

*Applied  through  an  anode load  resistor of 0 .5  Mn

tThe  width  of the  dark  area  is  determined  by  the  voltage  of a
deflector which  is  mounted  in  an  accelerated  electron  stream.
The  Deflector Voltage is derived from the aLnode of the Triode
the Grid Of which is connected to the AGC line of the Receiver.
As  the  AGC  voltage  becomes  more  negative.  the  Deflector
Voltage   rises  and   the  width   of  the  daLrk   area  is   decreased,

Mar,   1957 indlcatlng  correct  tuning.

I                                  FERRANTI    LIMITED,GEM    MILL,   CHADDERTON,OLDHAM,    LANCS.
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FERRANTI
HIGH  VOLTAGE  RECTIFIER

;o:n::,.,g;:R¥r:i:t§:ys#:;;;i:,:n];;i:::tt:E:g#as:;g:e:a;;:t:je:aa::ae:{c;u%:;:se;:;;n:j{;:c;::j¢r;
transformer.

PHYSICAL  DETAILS.

Base               .......... „            Flexible  leads.

Max.  Overall  Length  (excl.  leads)         54  mm.  (2tin.)

Ivlax.  Diameter     ....... „       14.5  mm.  (gin.)
*Mounting  position             ......           Any.

HEATER.

Ileater voltage    .........          6 .3  volts.

Heater  cul.rent   .........        O .09  amp.

Heater Voltage Tolerance
Forlout     <200i4A        ...       ±15%

Forlout    =500ttA       ...       ±7%

RATINGS.

I.      Sinusoidal  Input  (50  c/s.)

Max.  r.in.s.  Input voltage                5.a  kv.

Max.  Rectified  current       ...          3.O  rnA.

Max.  Reservoir capacitor                0.I  prF.

Min.  Supply  Impedance        ...           loo  kQ

2.     Sinusoidal  Input  (10  kc/s.  to  500  kc/s.).

Max.  P.I.V .......               17  kv.

Ivlax.  Rectified  currenc        ...          3.0  rnA.

Max.  Reservoir capacitor             O.Ol  uF.

3.     Pulse  Input

Max.  P.I.V ..........               17  kv.

Max.  Rectified  current       ...         350  uA.

tMax.  Peak cathode current           80 rnA.
Max.  Reservoir capacitor             5000 PF.

CAPACITANCE.

Ca-k             ............            O .8  PF.

-Connections should  not  be soldered  to the  leads at  ally  point

less €han  10  mm.  from  the seal.  nor should  the  leads  be  bent
near to the seal.

tMax.  pulse  duration  5%  Of the  time  between  2  pulses  with  a
maximum duration  of 5  tAsees.

All    Dimensions
shown are in
millimecres.

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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1=err.anti
HIGH  VOLTAGE  RECTIFIER

r_

fhreoaierjn:attic::ebaT:kfFys.i:cfapr:i,::::rlysuitableforoperation

PHYSICAL   DETAILS.

Base              ...                                                          B9A  (Noval)

Max.  Overall  Length        .                               74  mm.  (2#in.)
Max.  Seated  Height                                           67  mm.  (  25in.)
Max.Diameter     ...                               .        22.2mlTl.       (gin.)

BASE   CONNECTIONS.

*Pin  I-Heater,  Cathode,     *Pin 6-Heater,  Cathode,
Shield                                                           Shield

Pin 2-Heater                        tpin 7-No connection
tpin  3-No connection           Pin 8-Heater
Spin 4-Heater, Cathode,     *Pin 9-Heater, Cathode,

Shield

Pin 5-Heater

HEATER.

Heater voltage    ...
Heater Current   ...
Heater  VI)Itage  Tolerance :

For  lout  <200uA   ...
For  Iout >200uA   ...

RATINGS.

Pulse  Input:

IMax.  P.I.V.
Max.  Rectified  Current  ...

**Max.  Peak Anode  Current

Max.  Reservoir Capacitor
Sinusoidal  Input:

Max.  r.in.s.  Input  Voltage

Max.  Rectified  Current  ...

Max.  Reservoir  Capacitor
Min.  Limiting  Resistance

Shield

Top Cap-Anode

6 .3  volts

•        0.09amp

..      ±    15%

..     ±    7%

CAPACITANCE.

Ca-(h+k+s)        .                                           I.8PF

WARNING.

g:e:a:ynos:i;3!!:::;:hitfie;v,::il::::,`!r:::t;:,a;aiy:!f:nfi;t:::ki.a?;of;;:6:kn;i
considerably  higher when  the  EY86  heater circuit  is open.

*Pins  I,  4,  6  and  9  may  be  used  for fixing an  anti-corona shield.

tpins  3  and  7 should  be  used  only for connections  in  the  heater
circuit.      Under   no   circumstances    must   they    be   earthed.

±r8aquxs.edc:.rat:°n18%OfaHneScanningcyclewithamaximumof

**Max. duration  10%  of a  line scanning cycle  with  a  maximum  of
lowsecs.

Base
Connections

underside  View
of  Base

l+.6P,  an.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTl EZ80

LTi=`-         .I-,¥    IIi_`:,i-;i-

Full  WAVE  RECTIF.ER

BaseConnections

An  indirectly  heated, full  wave  rectifier.

PHYSICAL  DETAILS.

Base.........B9A-Naval.
Bulb............Clear.

Max.  Overall  Length        . . .          . . .          67 .5  mm.  (2#in.).
Max.  Seated  Height          . . .           . . .          60 .5  mm.  (28in.).
Max.  Diameter     ...                                         22.2  mm.  (gin.).
Mounting  position             ...          ...          Any.BASECONNECTIONS.

Pin  I-Anode 2.                       Pin 5-Heater. underside  View
Pin  2-lnternaLI                            Pin  6-Internal  connection.

of  Base22-2 Tco5Connection.          Pin 7-Anode  I.
Pin  3-Cathode.                        Pin 8-Internal  connection.
Pin 4-Heater.                           Pin  9-Internal  connection.HEATER.

Heater  voltage     . . .           . . .           . . .          6 .3  volts.
Heater  current   . ..          ...          . ..          O .3  amps.RATINGS.

Max.  Peak  Inverse voltage         ...          980 volts.

ELuuuuu"#AIldimensions

*Max.  R.M.S.  Anode  voltage       ...          350 volts.

Max.  Rectified  current ...          ...            90  rnA.
*Max.  Peak Anode  current         ...         270  rnA.
*rvlin.  Limiting  Resistance                ...            125  ohms.

Max.  Reservoir capa.citor           ...            50  uF.
Ivlax.  Peak  vh_k                 . . .          . . .          500  volts.TYPICALOPERATINGCONDITIONS.

CAPACITOR  INPUT.
*R.M.S.Inputvoltage            250       275       300       350     volts. shown  are  in

Rectified  current                    90         90         90         90     rnA. millimetres.f[RAAWTI
*Min.Supplylmpedance        125         175        215        300     ohms.

Max.  Reservoir capacitor   50         50         50         50     prF.
DC.Outputvoltage            265       285       310       360     volts.

*Each  Anode.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
I=uLL  WAVE   RECTII=IER

A  miniature  indirectly  heated,  full  wave  rectifier.

87G.
clear.
67 .5  mm.  (2#in.).

60 .5  mm.  (28in.).

19  .0  mm.  (gin.).

Any.

BASE  CONNECTIONS.

Pin  I-Anode 2.                   Pin 4-Heater.
Pin 2-No  connection.     Pin 5-No connection.
Pin  3-Heater.                      Pin  6-Anode  I.

Pin 7-Cathode.

HEATER.

Heater voltage    ...

Heater  Current   ...

RATINGS.

Max.  Peak  Inverse  Voltage

Max.  Rectified  Current

Max.  Peak Anode Current

Max.  Reservoir  Capacitor
*Min.  Supply  Impedance  ...

Max.  Vh_k  (pk)   -..

TYPICAL  OPERATION.

CAPACITOR  INPUT.

*lnput  voltage        .                                             325  volts  (r.in.s.).

Rectified  current             ...                           70  rnA.
*Supply  Impedance                              ...           520  ohms.

Reservoir capacitor        ....               8  uF.

DC.  Output  voltage       ......          300  volts.

CHOKE  INPUT.

*lnput  voltage        .                                             450  volts  (r.in.s.).

Min.  Choke  lnductance...                               10  henries.

Rectified  current             ...                           70  rnA.

Output  voltage   ......                         370 volts.

SEach  Anode.

Base
Conriections

Underside  View
of  Base

A'l  dimensions
shown  are  in

millimetres  (map(.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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I=ERRANTI
PABC80

TRIPLE-DlbbE  TRIODE

Base

An   indirectly  heated  triple  diode  triode.     One  diode  has  a
separate  cathode.     Primarily  designed  for  use  as  A.F.  ampli-
fler and  demodulator in  FM/AM  Receivers.

PHYSICAL  DETAILS.
Base               . . .            ...            .. .            . . .            B9A    NovaL|
Max.  Overall  Length        . . .          .. .          67 .5  mm.  (23±in.).
Max.  Seated  Height          ...          ...          60 .5  mm.  (28in.).
Max.  Diameter     ...          ...           ...          22.2-mm.  (gin.).
Mounting  position            ...          ...          Any.

BASE  CONNECTIONS.
Pin  I-Diode3Anode.      Pin 6-Diode  I  Anode.
Pin 2-Diode 2 Anode.      Pin 7-Triode cathode.
Pin  3-Diode 2 Cathode.                 Diode  I  cathode.
Pin 4-Heater                                      Diode 3 Cathode   shield
Pin  5-Heater:                     Pin 8-Triode Grid. Connections

Pin   -Triode Anode.
underside  ViewHEATER.

Heater current   ...         ...         .„         0.3  amp. of Baser2.2i TusHeater voltage    ...         . ..         . . .         9 .5  volts.
RATINGS.

TRIODE SECTION.
Max. Anode  supply voltage      .„         550 volts.
Max. Anode voltage        . . .          . . .         250 volts.
Max. Anode  Dissipation               ...               I  watt.
Max.  Cathode current                ...              5  rnA.

:#a#:i        :::      :::      :::      ,3i!3:ts.
tlvlin.  Negative GI-id  voltage      ...          I.3 volts.

DIODE  SECTIONS.
Max.  P.I.V.  (EaLch  Diode)              ...           350 volts.
Max.  Peakcurrent  Diode  I       ...              6  rnA.
Max.  Peakcurrent  Diode2      ...           75  rnA.
Max.  Peakcurrent  Diode3      ...           75  rnA.
Max.  Current  Diode  I     ...          .. .                I  rnA.
Max.  Current  Diode 2    ...           ...             L0  rnA.
Max.  Current:  Diode  3    .. .          ...             Io  rnA. 67.5                              5'®k

CHARACTERISTICS.
•hUUUUUAlldimensioTis

TRIODE SECTIONS.
Anode  voltaLge     ...           ...           ...           170          200     volts.
GridYoltage         ...          ...          ...     -I.85        -2.3    volts.
Anode  current                                                 I               I     rnA.
Mutualconductance       ...          ...        I.45           I.4     rnA/V.

A:opd]:f,i:t;:EaFnaccetor      :::        :::          Z8          38    kn
DIODE SECTIONS.

B::::!!::::::::!¢;;d=-!;,,'            2£fin
ra'd/ra"d              ...         . . .         ...                 0 .65 to  I .5

MICROPHONY
This valve can  be  used  without special  pi.ecautions against shown  are in

Eisrt°hpahn°inoyniv.::rrc:Ltso|:pYth:Cfh56h:wi.P#ovm°':B8eo'ust:::
millimetres(max.unless

stage at BOO c/s.  and  higher frequencies. otherwise stated).fmRAWTi
TYPICAL OPERATION.

Triode as AF Amplifier with  grid  currenc  bias.
170      200    250    250    volts.A::i:i::8'ReY?s[:::e...22o22oloo22okn

€::£oRdees,a.eosTstor tRE7k.,..      a.:8   a.:i    , ::    .;i    I:.AnodeCurrent

StageGain               ...           ...             51           53        47        54
Total  Distortion

(forvout=3vr.in.s.)         0.4      0.3    0.250.2    %
Total  Distortion

Grid;f£;sex.:?urtfo:.:f?r|.I:tvs.i..}g     :;     :::   :::   a;:   %°Q

*For operation with grid current biasing Rg_k may be increased
Dec.,1957 to  22 Mn  max.

tFor grid current of 0 .3 [|A.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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CAPACITANCES.          TRIODE  SECTION.

i;i;      :::      :::      ;::      :::¢i#;
DIODE SECTION.

§i;:;:€ij:i#+k;„#t,,k:k:':dd..Sk:t)¢d
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FERRANTI PCC84

1

DOUBLE  TR.ODE

fAord::eb'=t:j°cdasecowdj:hR:ipaAa:ep]Ffi:::°jdnesteperj#jaori'yR:::jji::sd.
Suitable for operation  at frequencies  up to 220  Mc/s.

PHYSICAL  DETAILS.

Base............B9A-Noval.
BaseConnectionsundersideView#g:9eva%"HLee[:8htth      :::        ..::       i§::: (?£*:..):

#::.n3iagmpe::itio;..         :::         :::    22A2nyTm.  ,gin.,.

BASE  CONNECTIONS.
of   Base22?2MAX.I56.     49

Pin  I-Cathode Triode 2.     Pin 5-Heater.
Pin 2-Grid Triode 2,             Pin 6ndrid Triode  I.

Shield.                      Pin 7-Cathode Triode  I   (in).
pin 3_Anode T,.jode 2.        5:: 8=E:tohdoed+rT:£oedf. ,  tout,.Pin4-Heater.

The  triode  on  Pins  6,  7,  8  and  9  should   have  grounded-
cathode  connection  and   that  on   pins   I,  2  and   3  should
have grounded-grid  connection.

HEATER..

Heater current   ...          ...          ...         0 .3  amp.
Heater voltage    ...          . ..          . . .         7 .0 volts.

RATINGS.t

Max. Anode  supply voltage       ...          550 volts.
MaLx.  Anode  voltage         . ..           ...            180  volts.
Max.  Anode  Dissipation               ...               2  watts.
Max.  Cathode  current                 ...             18  rnA. I.tAXL                                                     MAX.

Max.  Neg.  Grid  voltage               ...            50 volts.

i_uu"uJAIIdimensions

MaD<.  Vh_k.              . . .            . . .                               90  volts.
Max.  Vh_k"             (heater positive)        90 volts.

**§§§.#::::£„,„(pk):(:heate.rne8at'Ye)::§V¥°Q±ts.

CHARACTERISTICS.t

Anode voltage     . . .          . . .          . . .            90 volts.
Grid  voltage          ...           ...           ...        -I  .5  volts.
Anode  current                   ...          ...             12  rnA.
Amplification  Factor        . . .           . . .             24
Mutual  conductance        . . .          . . .               6  rnA/V.

§lnput  Impedance                 . . .           . . .                2  kQ

CAPACITANCES.I

!g;=k;        :::           :::          :::          :::       o3;!gE:
shown are  ]nmillimetres(max.).fEIRAHTI

i!;:i,:     :::       .:      ..           i:i:.!!!;

iif;+hh.      .:     ..:       ':8#;:
€i'=kk'+ht..g        :::         :::         :::         i:33E:

•Suitable for series operation  only,  a.c. or d.c.

tEach  section.  unless otherwise  indicated.
tMeasu red  witliout external shield.
§Measured at a frequency of 200 Mc/s. with cathode connections
pins 7 and  8 strapped.

Dec..1957 *SIvlax.  d.c.  component  180 volts.

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
DOUBLE  TRIODE

i::uRb.[Fe.irL°f]ffi:rjtohrss:Pta::tc:„:::nhg°dMejs;erp:Sig#:danf:rA¥ie.
receivers.

PHYSICAL  DETAILS.

Base
Max.  Overall  Length
Max.  Seatec!  Height
Max.  Diameter    ...
Mounting  Position

B9A-Naval.

22iin,¥;(!#.:,:,)

BASE CONNECTIONS.

Pin  I-Anode Triode 2.         Pin 5-Heater.
Pin 2-Grid Triode 2.            Pin 6-Anode Triode  I
Pin  3-Cathode Triode 2.     Pin 7-Grid Triode  I.
Pin 4-Heater. Pin 8-Cathode Triode  I.

Pin 9-Shield.

HEATER.

E:::::S:,rtra::t  :::        :::        :::        8:33#3(approx.).

RATINGS*

tig: !!t:h!o:diu:i::a!e:v:::ta.ge      .      !58 ,:i:::2 .5 watts.
15  rnA.

]¥:i:e:[t,veGT:?vo,Cage               ,=oxodts.
•..             90  volts.

:::             ...                    IMQ

CHARACTERISTICS.*

Anodevoltage     ..... `      loo            170            200     volts.

X:g:t:vfuf:i:tv?::age  :::   1:i         ,,.5        2,.i   #F.

ATtpu'iT,cca;i:dnu::::::      :::    4:g         6:g         5#    rnA/V.

TYPICAL  OPERATION.

As  R.F.  Amplifier  in  F.M.  ot. A.M.  receivers.

£=:8:&ue3jps,tyoyo.,.t.age   :::     :¥           :q3

A::8:!:I.t.a.8net   :::        :::    5%         i:;

€::£ovdoe,tBajg£  Res.:.s.tor   :::  o,.:5           [66
Mutual  conductance       ...     5.2           6.0

fqnu°;::,:Ttpadoai::eResisc;i.ce 5!8         !6€
Input  Resistance

(at  looMc/s.)            ...     5.0            6.0            8.0     kQ

As a self-oscillating  Frequency  Changer for F.M./A.M.

A::g:iuegi!'tyorvo.I.t.age   :::    4¥          4?9          3q2    !%ts.
±8:ii":teosistvoor,tag:..        :::     ::g          i:8          2:g    Toi:ts.

Anodecurrenc   ......     2.2           4.8            5.8     rnA.

£::::rii°;°pnesa°nncdeuctanc.:.     'i8          2,.2          2,.3    Fr2A/V.

*Each section,  unless otherwise  indicated.

i.Ma.x, Total  Anode Dissipation  (pa'+ pa") =4 .5 watts.
*;:gre{o:I:in;:::f:era:°hftei!f::{secief;?kt:=rkavn°d]t:€encteenpdesr:?csstaabrj:i;:jvteh,;

Base
Connections

underside  View
of  Base

11111111

a

All  dimensions
shown  are in
millimetres.
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CAPACITANC ES.

::;:E';  :::

...   <0.04

. . . <0 .008
... <0 .003
. . . <0 .008
. . . <0 ,008
. . , <0 .003

*Each  Section.

tMeasured  with  external shield.

PCC85 11 11 1111 30

[h-300 rnA, ====!
.. 1111111111 1111 11 I 11111

25201505

11111 .. Ill11111 ..I
I 11111 I

====1
11
11I.11 I 11

====: I r11 1111111111 I11111 I J
I 11 J

11111 I 11Ill 11111 I
11 Ill 1111

===== 11
==111 11 I 1',I1111 11111111 I.11 I1111 11

11Ill 1111 ||ii.I
Ill 1111 1111

.I.. 1111 1111
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1111 1111
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1111 1111
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Eerranti
R.I=.  DOUBLE  TRIODE

i:::e:s:ebh'.=a.t:r:%:f:if::hA;i:p,iarj;e:,i:a:i5::ey:,:s,i:.rnimRaa:rj;:::5sei:-:ii:e!
up  to 220  Mc/s.

PHYSICAL   DETAILS.

Base

#:::%:::„HLeei#tth
Max.  Diameter     ...
Mounting  Position

B9A-Noval.

a:!E::!i#,i,:.:):
AJny -

BASE  CONNECTIONS.

Pin  lutathodeTriode 2.     Pin 5-Heater.
Pin 2-Grid Triode 2,             Pin  6-Grid Triode  I.

Shield.                            Pin  7-CaLthode  Triode  I.
Pin  3-Anode Triode 2.         Pin 8-Cathode Triode  I.
Pin 4-Heater.                          Pin 9-Anode Triode  I.
The  trjode  on  Pins  6,  7.  8  and  9  should  have  grounded-

::tvhe°dgerocu°nndneedc.t!:[ndacnodn::::[o°nn.P!pn;Sns'.72aanndd83:i::!g
preferably  be strapped.

HEATER.

Heatercurrent   ......         :::       9:3:g|:;.
Heater  voltage    ......

RATINGS.  *

Max. Anode  Supply Voltage
Max.Anode  voltage        ...
Max.  Anode  Dissipation...
Max. Cathode  Current  ...
|V|ax.  Neg  Grid  Voltage  ...
Max.  Rh-k               ......

•        550  volts.
•          130  volts,

..         I.8  watts.
...              18  rnA.
I..- 50  volts.

20kQ
50  volts  (r.in.s.).

#3X: ¥*=£:   (pk).iheace.r..negat.i.;e)   Zoo  volts.
I  .0  MQ

:       o.5Mn

...           90  volts.
-I  .2  volts.

.-.15.5mA.

...            36

:      2'.SEA/v.

.,.,:::8?5;i:

...           I.9pF.
•         3.8pF.
•        2.5pF.'.'.'.   <6.S  5E:

.         4.lpF.

:::    <8:38E:

:::       f.'38E:

#:::Rg;=E',         :::         :::

CHARACTERISTICS.

Anode voltage     ......

g:Ldd!ottua.g.eent......:::

ATtpu'!fcca:i:dn.I:::::     :::
Anode  Impedance

CAPACITANCES.t

::;=:.........

Grounded  Cathode  Section.

[i;:i;:k#:
Grounded  Grid  Section.

::'-.

*Each  section,  unless  other`^/ise  indicated.

t lvleasured with  external shield.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are in
millimetres

(max.).
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Flerrantl
V.H.I=.   DOUBLE   TRIODE

A   variable-mu,   low   noise   fl.ame   grid   double   triode   with
separate  cathodes.    Designed  for  use  as  a  Cascade  Amplifier.

PHYSICAL   DETAILS.

Base    ..,
Max.  Overall..Length
|v|ax.  Seated  Height
Max.  Diameter
rlounting  Position   .:.

B9A-Noval

22i!EE!!#.'i,:..)
Any

BASE  CONNECTIONS.

Pin  I-Anode Triode 2          Pin  5-Heater
Pin 2-Grid Triode 2              Pin 6-Anode Triode  I
Pin  3-Cathode Triode 2       Pin 7-Grid Triode  I
Pin 4-Heater                           Pin 8-Cathode Triode  I

Pin  9-Shield

The   triode   on   Pins   6,   7   and   8   should   have   grounded
cathode  connection  a.nd  that  on   Pins    I,  2  and   3  should
have grounded  grid  connection.

HEATER.

Heatercurrent       .                          0.3  amp
Heater voltage         ...                        7.6  volts

RATINGS.   *

Max. Anode Supply Voltage
|v|ax. Anode voltage            ...
Max.  Anode  Dissipation      ...
Max. Cathode current       .
Max.  Neg.  Grid  voltage     ...

":={;/,,,(hea¢ernegatlve)
CHARACTERISTICS.a

Anode Voltage
Grid  voltage              ...
Anode Current

fiT,pu`:fcca:i:dnu::::::
Anode  Impedance    ...

550  volts
130  yo'ts
I  .8  watts
22mA

-50  volts
8G   volt:s

180  yolts
20   kr2

I   .0   IVIQ
0.5   MQ

90  yolts
-I  .4  volts
15  .0   rnA

34
12.5   rnA/V
2.5   kQ

t°heanv:Lde:Xascce:€:n:mtphi?fiemrars!Toun|r:r|:8:t¥:'tgari::it:#:
grounded   grid   section   must   be   connected   to   a  voltage
divider.

CAPACITANCES.

With  shield     unshielded

!g;=:;;                                  :::    ::8#        ::893             3E

Grounded  Cathode  Section.

-k,+h+s

`c.i::_-_k##f:

Base
Connections

underside  View
of  Base

\

1TTi

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  CHARACTERISTICS
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F:ERRANTI
TRIODE  PENTODE

:ae:,h:?b#genddeR::r{:.gv:erpsarn8::[hifh::::i#eaqspu:en{t:a::qseu3#:c!i#rrca/:s:
lt. is suitable  for  series  connected  heater operation, a.c. or d.c.

PHYSICAL  DETAILS.

Base..,......
Max.  Overall  Length        ...
Max.  Seated  Height
Max.  Diameter     ......
Mounting  Position

BASE  CONNECTIONS.
Pin  I-Triode Anode.

5i:3=B::::!::;
Pin 4-Heater.
Pin 5-Heater.

HEATER.
Heater current   ......
Heater  voltage    ......

...         B9A-Nova].

...          56  mm.  (2drin.).

:::    22;2ny:=: (!#.i,n..).

Pin 6-Pentode Anode.
Pjn7-Penta°nddes€jaet,hd?de'83

Pin 8LTriode Cathode.
Pin  9-Triode  Grid.

:::         g:3:gl:;.

Max.Anode  voltage        ...
Max.  Screen  voltage       .
Max.  Anode  Dissipation

#::=carteheondeD€L;Pra:Lotn*:§a";:k;'V{e§;;e!::d:b,:§;:a:t:Y:ee))

-
^==

TRIODE  SECTION.

%g: A::g: VoFtp:!evol:::e     :::
Max.  Anode  Dissipation
Max.  Cathode  current                ...

§Max.  Peak  Instantaneous  Cathode
Current.........

**#=..Rg:5tive  Gr.i.i  voltage      ...
Max.  Peak  Instantaneous  Negative

±#:x:G¥r;d=kvo{tf:g:e:::::§.:::,,vvee,,:::

CHARACTERISTICS.

550  yolts.
250  volts.
175  volts.*
I  .7 watts.
0,.;#aAt.ts.I

I   .3  volts.
loo  yolts.
225  volts.
I  .0  MQ
0 .5  MQ

550  volts.
250 yolts.
I  .7  watts.

17  rnA.

ZOO  rnA.
0 .5  MQ
I  .3  yo'ts.

350  volts.
225  volts.
loo  yolts.

Anode  voltage     ......                170
Screen  voltage     ...                               170

g::dd : iguY.oe'::ge                            T3
Screen  current    ......               2 .8
Mutual  conductance       .                  6.2
Anode  Impedance                                400
pr............

iE:q;u:,;:,Enp,e.d*fse. ii.=s:s:a.i:c!s.,     ,I.g
47

loo     volts.
-    volts.

-2    volts.
14      rnA.
-rnA.

5.2    TQA/V.

20

-kn
_kQ

*May   be   increased   to   200   volts   with   cathode   current   not
exceeding  10  rnA.

tMay   be   increased   to  0.75   volts   with   anode   dissipation   not

§ixt£:.:§d:Cn:;:r;ro::npt;f:;t:Si:3:5:°%?°J:=cs

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  OPERATION  (as  Frequency  Changer)*

Anode Voltage   ...
Screen  voltage                ...
Grid  Resistor     ......
Auto  Bias  Resistor        ...
Anode current               ...
Screen  current               ...

8:cnitlea:s%nv€:angdeuctan.:;
Anode  Impedance           ..,
Grid  Current

CAPACITANCES.t

ii!:i:
Pentode Section.

:;1ugt,      :::
Triode  Section.

::!!Ihh:::
2 .5  pF.
I  .8  pF.
I   .5  pF.

volts.
yolts.
MQ
ohms.
rnA.
rnA.
V#O#Sv!r.in.S.)

uA.

*Variations  in  heater-cathode  capacitance  may  render  this  valve  unsuitable  foi-

t#S:::d:erd::a[£:etio€uSocf:!'£!::tny!i:scfji:;i:E:rtt'S:I:r+yp,'ony:aT.  recelvers  ;    it  is  recom-

AVERAGE  CHARACTERISTIC  CURVES  AS  FREQUENCY  CHANGER.

PCFVa.,7R9!:::380agto
I

I

2.0>iI.6£

0755025a

I II11 11 11 ---.
IIII 11

9 I

rI

Z®aI'28aa>804a

2

12345

HETERODtNE     PEAK   VOLTS   (  Vrms)

I:ERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



1=erl-anti
TRIODE  PENTODE

:uii:g:i;,rd:f:;,pie:ri:i:?:r:n:n:e::f:g:c:i;;:;:er:u;¥h:s:e::g:ei:i.lf::h:ji:::i.

PHYSICAL  DETAILS.

Base
Max.  Over.;il  Length
Max.  Seated  Height
Max.  Diameter    ...
Mounting  Position

B9A-Naval,

:i:E:in(iF5i:::;i
Any. a

BASE  CONNECTIONS.

Pin  lL|.Triode  Anode          Pin  5-Heater.

:i: =i:e:a:t::.:;;           :i:;=F::::g:fa::::: g3,S.Pin 8-Triode Cathode.
Pin  9-Triode  Grid.

HEATER.

Hea€er  current ..........           0 .3  amp.
Heater  voltage    ............           9 .0  volts

(approx.)

RATINGS.
PENTODE  SECTION.

#:#c;I:':;u?:i,::::'ta::
Max.  Anode  Dissipation
Max.  Screen  Dissipation
Max.  Neg.  Grid  Voltage

(for  1g <+0 .3prA.)

%g:i:i=kkp3`(ii-:~t:iibb',3-

......            550  volts.
300  yolts.
300 volts.
2 .0 watts.

......            0.5  watts.

-I.3  volts.

Tax.  ¥h-kp  (R:::::  ::;!attjjYvee))  :: :

TRIODE  SECTION.

Max.  H.T.  Supply  Voltage
Max.  Anode  voltage       .

-        I:i,f!!tih:oe::i::si;o;:A:o:,:        ......

Mar`. Vh-kt((hheea:teerrnpe¥a':ij;:))   :::         :::

#:::Bit--kktt..................

CHARACTERISTICS.

PENTODE  SECTION.

a.n.::: [:I,:a£:   :::
g:iodd:i?suYro:::g:"
Screen  Current   ...
Mutual  Conductance
Anode  Impedance

Vngn,efrorcu::;ff      :::

90  volts,
220  volts.
I  .0  Mf!
0.5  MQ
20kQ

550  yolts.
300  voles.
I  .5  waccs.

-I  .3  yolts.
20  rnA.
90 yo'ts,

220 volts.
I  .0  MQ
20kn

170-ZOO  volts.
•..              I  IO  volts.
...        O.9 yolt.

10  rnA.
:..             3.3  rnA.

:::        #E:A/v.
...                32

-10  volts,

Base
Connections

underside  View
of  Base

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



CHARACTERISTICS  (Continued).

TRIODE SECTION.

Anode  voltage             ......
Grid  BiaLs  voltage       ..
Anode Currenc
Mutual  conductance              ...
Anode  Impedance      ......

LL

150  volts.
-2  volts.
11    rnA.

S .8 m^/V .
5kn

35

TYPCIAL OPERATING  CONDITIONS  (As  Frequency Changer).

TRIODE  as  Oscillatoi..

Anode  supply voltage          V:'e      ;::::'   ;:i
Anode  Resistor
Grid  Resistor

g::ill:t8:rvr:lnttage
Grid  Current
Mutual  conductance              gin(eff) 2.8

PENTODE  (As  Mixer),

Anode  Voltage
Screen  Feed  Resisto;
Grid  Resistor

§:;gd,:to::arsr€;t.t;ge
Screen  Current
Grid  Current

CAPACITANCES  (Measured  without  external  shield).

Pentode Section.

:i!:,  ::.

Triode Section.

:iii:i

volts.
kn
Mn
volts.
ymoAt.s.(r.in.s.).

rnA.

:A./v.

...     <O.07pF.
3  PF.  (approx.).

3:58E:
0 .4  pF.
I   .6  pF.
I  .8  pF.

*Capacicance with  common  cathode connection  (i.e.  pin 7 connected  to pin 8.).

Page 2.
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FTel-rantE
TRIODE  PENTODE

:i°:g;a:t;es::ait!,i:d;e;S,,to:::!8efh;::fh::P;:::i;c:o':i;!n::rea:::;e:ee:q::e:nnc:c:;:e§r:ui*
AC. or  DC.

PHYSICAL   DETAILS.

Base
rlax.  Over.;I.I  Length        .
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

B9A-Noval
56  mm.  (2±'')

2242:::`'ti;;)
Any

BASE   CONNECTIONS.

Pin  I-Cathode,  g3shjeld      Pin  6-Triode  Grid
Pin 7-Triode Anode

:i= 3=Eea:::i:,8:3, shield    Pin 8-.Pentode Anode
Pin 4-Heater                           Pin 9-Pentode  g2
Pin  5-Heater

HEATER.

I:::::?:,rtraegnet  :::                                    :      8:3    :T,:s

RATINGS.

Pentode  Section.

Max.Anodevoltage        .
Max.  Screen  Grid  Voltage
Max.  Anode  Dissipation...
Max.  Screen  Grid  Dissipation    .:.
Max.  Cat:hode  Current   ...

#:::R:::i(:uxteodb::s',....

Triode  Section.

Max. Anode voltage        .
Max.  Anode  Dissipation...
Max.  Cathode  Current   ...

•#:x: ?#

CHARACTERISTICS.

Pentode  Section.

fcnr:e: %°r!itda8veoit;.je       :::
Grid  Bias  voltage               ...
Anode  current    ...
Screen  Current   ...
Mutual  conductance        ...
Anode  Impedance
lnnerqu        ..
Equivalent  Noise  Resistance

Triode  Section.

Anodevoltage     ...
Grid  Bias  Voltage
Anode  current    ...
Mutual  conductance       .
Anode  Impedance
LJ        ...

170     yolts
150     volts

.-.- I.2     volts
10mA

:        3.3      rnA
::.             12      rnA/V
...   >350     kQ

70
I.0      kQ

loo     volts
-3     volts
14mA

:::      5.;    E£/v
...                 17

*To  avoid  excessive  hum  on  a.in.  sound  it  js  necessary  to
limit  Vh_k  to  less  than  50  volts  (r.in.s.).

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



PCF86

TYPICAL  OPERATION   (As  Frequency  Changer).

Pentode  (AS  Mixer).                                                Triode  (As  Oscillator).

Va
Vg2(b)
Rg2
Rg,

Vosc
la
1g2

8c

::3   :::::                        :ag,b,
18     kQ                                          Vosc
loo     kQ                                      la

2.3     volts(r.in.S.)                      8in(eff)

8.5     rnA
2.7     rnA
4.5     rnA/V

CAPACITANCES   (Measured  without  external  shield.)

::i-::.........
Cgp-at       .
Cgp-gt       ...

190     yolts
10kQ

4.5        volts(r.in.s.)
12.0      rnA
3.5     rnA/V

...      a.14      pF

...      0.015      pF

...      0.01       pF

...      0.0'       pF

Pentode section.                                                        Triode section.

Gin
Cout

:::f;2

Cg_k+h    ...          2.4     pF
Ca-k+h    .-.           I.I      PF
Ca-g                         2.0     pF

I I 11
994

R
ap. b- I 11

R9,.loo KJ|
9c 9'

11
(I .I

I a/ 11
i 11/ 11\ I

ro\ /
I

II 11
I

0

I
I/ 11

/ II 11
/ la .I

I

0

I
/ 11

/ I                                                    I / II 11
/ 11 11

I

I ( I 11
I

I                                                    I

92

0

I

11 11
I 11

/ II 11
I I 0a I 2 3 4

OSCILLATOR    VDLTAQE  (Vrm5)
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Flel-I.anti
TR.ODE  PENTODE

f;ogicEsivii'!sd!§;a:da::§t;e:dd#::;i:!i,:¥3e;iora|d2:2:o::M:c:/;.e::§e:i:ilb:,:

PHYSICAL   DETAILS.

Base               ...

#:=:a:::a''HLeej:itch
Max.  Diameter     ...
Mounting  Position

B9A-Noval

22:i:E:(?#;;)
Any

BASE  CONNECTIONS.

i!;E;e;:ai;i::g::,sshh,:::d;;;!=::o::I:A:2:::ePin 9-Triode Grid
Pin  5-Heater

HEATER.

I:::::i:,rtraegnet  :::        ...                       :      g:3    :g|gs

RATINGS.

Pentode  Section.

•      #=:fcn.:::¥orli:agveo,tag;.        :::

¥!;:£C:rt:h:a:d?!€S#i;:tinp..;iion:::
Max.  Rg,-k              .........

Triode  Section.

Max.Anodevoltage       .
Max,  Anode  Dissipation.::
Max. Cathode  Current  ...

•#:;:?g=k            :::         :::

250     volts
150     volts
2.0    watts
0.5    watts

18mA
250     kQ

125     yo'ts
I.5     watts
'5mA

0.5     MQ
loo     yolts

r- CHARACTERISTICS.

Pentode  Section.
Anodevoltage     ...
Screen  Grid  Voltage

8::dd:j€Su¥r°e'::ge...
Screen  Current   ...
Mutual  Conductance
Anode  Impedance
InnerLl       '..
Equivalent  Noise.Resist;.n.ce

Triode  Section.

!;:d:!i:s:#ef:e:ge......:::
Mutual  conductance       ...
LL............

...         170     volts

...          150      volts

...- I.2     volts

...             10      rnA

...        3.3      rnA

:::  }3!3    kmQA/V
70
I.0     kQ

loo     volts
:::          -3     volts
...            14      rnA
•.....        5i?     rnA/V

*To  avoid  excessive  hum  on  a.in.  sound  it  is  necessary  to
limit  Vh_k  to  less  than  50  volts  (r.in.a.).

Base
Connections

Underside  View
of  Base

Dimensions  are  in
millimetres

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



PCF806

TYPICAL  OPERATION   (As  Frequency Changer).

Pentode  (As  Mixer)

Va

X::,b,
Rg,
Vosc
la

'g2

8c

190     yolts

190     volts

18kQ
loo     kQ
2.3     volts(r.in.s.)
8.5     rnA
2.7     rnA
4.5     rnA/V

CAPACITANCES   (Measured  without external shield)

::=agtc
Cgrgt

Pentode Section

<001
<00'
<    0.0'

Triode Section.

Cg_k+h    ......          2.4     pF

Ca-k+h    -.....            I.I      PF

Ca-g                        2.0    pF

TYPICAL  CHARACTERISTIC  CuRVES  AS  FREQUENCY  CHANGER

I I

994

ap- b. V

R I. loo Kjl
9c 9'

/
/

/\ / ra
` /

/
/

/ Ia

/
/ /
/ /

92I

/
a                                   '           osciLL^TOR2voLTAee(vms)     3
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TYPICAL  PENTODE  CHARACTERISTICS
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TYPICAL   TRIODE    CHARACTERISTICS

993 .,i/ /
Ou30>ZaREcogiea

11 •-I iI/

11 >r, S,•1 >8Ia

11 /
11 / /
11 /
[1 /
[1 / / /
11 / /
11 /
11 / /
11 / /
[1 / / fa/ / ./ / /

IJ,
uF -I0 -5 0

GRID    VOLl.AEE.

640£00

13 a I I 1111 I /

3(ae0

I                          1111

1aI
I'tl'

I

I

/
V
/
/

I /
I

I /\ / Im'\ //\ /
I

\
\ / I

I I / L,

Irip
I

I/\

I

5,.

0 -8            -6            -4    I -2
GRID     V0l:TAt}E

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



Eel-I.anti
TRIODE  PENTODE

i§::et';:a!j:as::h;:vf::i%°;d::aui:;;::§r:a:je:,:§!°;:::¥t:y::b#l::::=an:ed:o,f£;

PHYSICAL  DETAILS.

Base   ,„         ......         B9A-Noval.

#g:3eiy;?=ra:I:::eei:a:.i.                 !!:i E!: (!f:i):.).
Mounting  position                               Any.

BASE CONNECTIONS.

Pin  I-Triode Grid.            Pin 5-Heater.
Pin 2-Pentode Cathode,  Pin 6-Pentode Anode.

pin38ii:dntsohd!:`€.rid(g]).;:;:E:;I:ti:e£;:o:d:eine.Grid(82).
Pin  4-Heater.

HEATER.

E:::::?:,rt:eg=      :::         .-.                     :::         0,.3:=,%..

RATINGS.

PENTODE  SECTION.

:#:i;old:iuo!g:I.,ia#;:;.V#g:e         .i:i #::

#:i!h!o!d§::ii#§t}p8ix€F.:)output)
Max.Vh-k    ...
Max.Rgi-k{€l;tehdo5:asb)ias)..

Max.  Rh-k    ...

TRIODE  SECTION.

Max. Anode  Supply Voltage

t#*e;;1;:oido;::siig:e:in:t:devo,Cage.

t#=:R::±kc!ai;;e:::c!:rib!.:as:;bt|as)

MaLx.  Vh-k     ...
Max.  Rh-k    ...

CHARACTERISTICS.
PENTODE  SECTION.

i::rp:R::::s:§'::d:€8V%d:t,?!o:I:age
Anode current       .
Screen current       .
Mutual  Conductanc:
Anode  Impedance   .,.
Inner  14

250 volts,
5 watts.
7 watts.

2 .2 watts,
50  rnA.

200 volts,
I  .0 Mn
2 .0 Mn
20kQ

550 volts.
250 volts.
600 yo[ts,

I   wa.tt,
15  rnA.

loo  rnA.
IMQ
3Mn

22MQ
2cO volts.
20kQ

*Max.  pulse  dura.ion  4'%  of  one  cycle,  with   a   rna)<imum   of
800  pr sees.

tMarc  pulse duration of  200 ii. sees.

underside  View

of  Base

FERRANTI    LIMITED.   GEM   MILL.   CHADDERTON,   OLDHAM,   LANCS.



TRIODE  SECTION.

?::d:9o!?.i8:.     :::
Mutual  Conductance

f#f,:Tt?::aELc=o.r..

loo volts,
0 yolts,

3 .5  rnA.
2j2 M4/v.

70

TYPICAL  OPERATION.
IN  FRAME  TIME  BASE  CIRCulTS.

TRIODE as OSCILLATOR.

In   order  to  allow  for  tolerances  on  characteristics
and   deterioration   of  emission   during  life.  ¢he  oscillator

:Lrrcruej:t sdh%!dnobtee£:::8dn%osom;.hat  the   peak  cathode
PENTODE  as  Frame Output Valve.

:b:*;:u:t'j::°u:;jl::;;.:t::i:r::n:a:frdine:ne::€e;;g:n:::h:afffi:ni:;tir:
Scnr:::¥r'::age:         50           60           70    volts.

170            230            230     volts.
peakvA°itoag:current85125130    rnA.

peakF::o::Wcuvrar':::  .:i:h f`g,I,=w+s? .3  uA. the average  of

icnr:::¥°r'§tda8e            50            60            70    volts.

peakv€|trar8eent             '7°          230          230    volts.
Anode   ...              135             200             210     rnA.

PENTODE SECTION.
As Audio  Output Valve  (Class A).

Anode voltage            170           ZOO           200    volts.

::orp::evrn§i?§g:r::Vr#a8e'7°          170         Zoo    volts.
0               0               0    volts.

An.dv.ofaug.:.n€    -"j5
Screen  Grid  Current   8
Anode  Load                  3.9

6

!!p:.3;!r¥:i;;::,        :?9

-12.5            -16     volts.
35               35     rnA.

6.5                 7     rnA.
5.6            5.6     kn

5#        :68   #f (1rmms:i!
3.4           3.5    watts.

As Audio Amplifier  (2  valves  in  Class AB  push  pull).
170           loo    volts.

§i:;r::i::::s:::;i;:g:ii!¥:e;trage      ,33       ,6g  ::,:Ss..
170             ZOO     volts.

Anod(Zecr:r:!e8nnta!)                   2X33       2x35     rnA.
(Max.signal)     ...            2x37       2x38     rnA.

Screen  Grid  Current

Scre::ecr:r?je8nn.a')                2 X 6.2    2x 6.5    rnA.

;oB;u,;in;vun;id;;:;a;jag;':go,:e,

2xl52xl6.5     rnA.
18               20     volts  (rms.).

55kn
i              9    wa;tts.

:§t;ijiji:[g;;jo§d::::f;,;|5i%iun:;;:oou:::to::gutD;Svta:EL#{:re:euprre:

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL OPERATION.-ontinued.

TRIODE  SECTION.

A:o::::a:ag:8€fi:p[edAmp,:fler.

MICROPHONY AND  HUM.

i:.;:ui!:u'i;a::1:::h::#sa¥;:!y::eic:ia!!t:a:;!ii;u;::;:as:H;;ie::mr,i:,d::rr::ida::C:e!

CAPACITANCES.

i!tEg!    -.
Pentod&

g:3ti    .
Triode.

<0 .02
cO .025

:!!!!;

<.!#;

•Grid  Resiscor of the following valve.

tlvleasured  with  an  input Of  loo  mv.

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM.   LANCS.
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PCL82

TYPICAL ANODE CuRRENT/GRID  VOLTAGE CHARACTERISTICS

PENTODE SECTION

9+4

/
``1 /

J±

„aci 4D

// •//
-30                       -20                       -10

GRID   VOLTAGE     (V9l)
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PCL82

TYPICAL  MUTUAL  CONDuCTANCE  &  SCREEN   GRID  CURRENT  CHARACTERISTICS

PENTODE  SECTION

962

V*3aoI,g:

Aq;
``

J>/,' L̀`

+ /
/ /
/ /
/

/ / •`E
_A/y®,,

/ +

±~
-~-~

-_,-

-40    -36   -32   -28   -24.  -20    -16   -12   -8     -4.

GRID       VOLTAGE

Page 7r.
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E=erranti
LINE  OuTPuT  PENTODE

An  indirectly  heated  output  pentode.     It  is  designed  for  use
as   a   Line   Time   Base  Output   Valve   in   Television   Receivers
employing    celevision    tubes    with    90°    scanning    angle    and
is  intended  for  use  in  series  heater chains.

PHYSICAL  DETAILS.
Base......
Top  cap    .-....
Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter      ...
Mounting  Position

Ilo  mm.   (48")

:!==:(iE±),,
Any.

BASE  CONNECTIONS.
Pin  I-Internal  connection.      Pin  5-Control  Grid.
Pin 2-Heater.                              Pin 6-No pin.
Pin  3-Internal  connection.     Pin 7-Heater.
Pin  4-Screen  Grid.                     Pin 8-Cathode and

Suppressor  Grid.
H EATER.                      Top cap-Anode.

Heater  current   .........          0 .3  amp.
Heater voltage    .........            25  volts.

RATINGS.
Max.  D.C.  Supply  voltage            ...

S#:#enaokdiYoo!:aieo,ta:;.,pos:i:ve)
*Max.  Peak  Anode  Voltage  (Negative)  I.5  kv.

Max.  Anode  Dissipation  (pa)     ...
Max.  Screen  voltage        ...

tMax.  Screen  Dissipation  (Pg2)  :::

12  watts.
250  volts.

5  watts.

#;#:k£(iEi¥ii#[o;si::y;:,'

ZOO  volts.
250  volts.
500  kQ
3  -3  mQ

+ CHARACTERISTICS.
Anodevoltage     ...

:cor::rnoY8'rtiadgevo,.t.;ge
Anodecurrent   ...
Screen  Curl.ent    ...
Mutual  Conductance
Anode  Impedance
Inner  u.  (Hgi-g2)...

...            loo  volts.

...            loo  volts.
-8 .2 volcs.

."          loo  rnA.
7mA.

14  rnA/V.
5 .0  kQ
5.6

TYPICAL  OPERATION.
As  Line Timebase Output Valve.

Curves  of  anode  current  against  anode   voltage  for  a

:::T8fe:::*c:u°r°:#e:;:::r#v°:[ja::i:vta:,ru:ssfcorre:nn::dvai:I.St°Tr:
allow  for  valve  tolerances  and   deterioration   during  life
the  line  output  circuit  should  be  designed  to  accomodate
a  change  to  values  25%   lower  than  the  values  indicated
on  the curves.

For operation  below the  ``knee" of the anode current/
anode voltage  characteristics,  Rg2   should  not  be  less  than
2 .2  kohms.

th:t°ran°Peeffr::i?vneafbe::ebatchkes`t`akbnifi:i';g:tci:c::tc°sTomui:d8:
incorporated.

*Max.  pulse  duration  of 22%  of  one  cycle,  with  aL  maximum  of
[8  ysecs.

t:fa::raeveenrac8uer:e8ft:Sazdw::test::t:::Pwehr:°ndtbheet::::ethceu::::tt

attains  one  half of  its  normal  operating  value.

Base
Connections

Underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.)

EERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
I     Eu-r,I



CAPACITANCES.
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FERRANTl
PENTODE

a
tode   designed   for   use   in
rime   Base   Output   Valve.
series  heater chains.

...         B9A-Noval. A8fi  lc

...           CTl.

...          83  mm.  (3j=in.).
76  mm.  (3in.).

...     22.2  mm.  (gin,).

.`.           Alny.

Pin  6-Internal  Connection. t   a?'9€o   ,cPin 7-Internal  Connection.
Pin 8-Screen  Grid.
Pin 9-Suppressor Grid.

3,    Oa  ego    92Top Cap-Anode.

•'.           0.3  amp.•..21.5volts.
lc'3

Base
•..           550  volts. ConnectionsundersideViewofBaseTl]2„76

250 volts
•..              7  kv.
...              8 watts.
...          250 volts.
...         4.5 watts.
...            180  rnA.
...             I.3  volts.

200 yolts.
..,           20 kn
•-.          500  kQ
...              185   OC.

170            200     volts.
170            200     volts.

I..               0                  0     volts.
-22          -28    volts.

...             45               40     rnA.
•..                3             2.8     rnA.

83UuUUUAllDimensions...        6.2           6.0    m^|V.
...                  10                     11        I(a
...           5.5              5.5

e.
70             70    volts.

...            170              ZOO      volts.
-I               -I     volt.

...          380            470     rnA.
rerage new valve.     To allow
haracteristics,  and  to  cover
.  circuit  should  be  designed

...            70               70     volts.
170            200     volts.

...      <250        <310     rnA.

valves  in  push  pull).

•..           170            200     volts.
...               0                  0     volts.

170           loo    volts.
...         -27       -31.5     volts. shown  are  in

llkQ millimetres
...     2x20      2x25     rnA. (max.).FFRANTI
...     2x73      2x87     rnA.
...     2xL.5    2x2        rnA.
...     2xlo     2xl2.5     rnA.

)de)       2.5              2.5     kQ

e  cycle,  with  a  maximum  of

[s.
ie  period  between  the  start
t  when   the  anode  current
rating  value.

ax.  value  of  Rg(-k  may  be

MILL,   CHADDERTON,   OLDHAM.   LANCS.

L.NE  OuTPuT
An   indirectly   heated   output   pen
Television    Receivers   as   a   Line   T
lt  is  intended  for use  in  a.c. or d.c.

PHYSICAL  DETAILS.
Base
Top  Cap
Max.Overall  Length       ...
Max.  Seated  Height          ...
Max.  Diameter    ......
Mounting  position             ...

BASE CONNECTIONS.
Pin  I-Internal  Connection.
Pin 2|ontrol Grid.
Pin  3-Cathode.
Pin 4-Heater.
Pin 5-Heater.

HEATER.
Heater current  ......
Heater voltage    ......

RATINGS.

*#::ge:a;kds:nv:o|ZeaY:o',ttaag;?e.

•:Ig;i:::,?h:.:d!?i::;g;e;;:,:
*:#!;;kk:.r:.:::::8.:

CHARACTERISRICS.

f:nrp:p:r:es?3itt:G!:id.,:o,Cage
Control  Grid  Voltage
Anode  Current   ...
Screen  Current   ...
Mutual  Conductance
Anode  Impedance
Inner  LL  (u8I-82)  ...

change  during  life,  the

Anode  voltage     ...

S|Cnr::: ¥:itrae8net   :::
As  Audio  Amplifier  (2  v

Anode voltage     ......

i:rpepernes€°rrdGvr;ttyg°elta8:
Control  Grid  voltage     .::
Screen  Feed  Resistor      ...

i::i;;*!m±i±o!a!d!({jn:i:;;I::io!a;')i
*Max.  pulse  duration  of  18%  of on

18  ysecs.
ipa+ pg2 should  not  exceed  10

of  screen  current  and  the  instan
attains  one  half of  its  normal

•*For grid  ciirrent of 0 .3  prA.

§::; #nne  olltput  operation  the  in

FERRANTI    LIMITED,    GEM
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FERRANTI
OuTPuT  PENTODE

;n:naij§nlr€{r::::;tit.8h:e:a:i:v:e€:i;PeuatFic:¥?,d::iemne:CeBd±fe::Stu:s:a:ei:'°¥r:iu¥?:

PHYSICAL  DETAILS.
Base

#:X:s°e::erad"HLeej:a:h
Max.  Diameter    ...
Mounting  Position

...          B9A-NovaLI.

:::         7?::==:(Sit.i,i.).
...           22.2  mm.  (gin.).
'.-            Alrry -

BASE  CONNECTIONS.
Pin  I-Internal connection.     Pin 5-Heater.
Pin 2-Control Grid.
Pin 3-Cathode,

Pin4-H::tpepr:essorGrid.

HEATER.
Heater current  ......
Heater voltage    ......

RATINGS.

S%g:%;kds£#ea::o',ttaa8i:e.

#%:Scnr:::?i#tjapgaetj°n...

#:x:tcarteheondeD§Su!Pra:iotn

§g}§e;_ikGr'd:::ltage;.:
CHARACTERISTICS.

fen.:::¥:I,::i:   ::..       :::
:uopnt::is8rri!rJdo,?#ge
Anode current   ......
Screen  current   .... „
Mutual  conductance       ...

fn:::ewlTup;,d-agl;e         :::

Pin 6-lntemal  Connection.
Pin 7-Anode.
Pin 8-Internal  Connect:ion.
Pin 9-Screen  Grid.

:::        18:3Co\Tt!:

•..           550  volts.
...          250  volts.
...          2.5  kv.
•..               9  watts.
...          250 yolts.
...         2.5 watts.
...          |S m^.
•..- I.3  volts.
...          200 yolts.
...           20  kQ

IMn

'70
'70

0
_10 .4

53
10
9

20
'0

ZOO     yolts.
ZOO     yolts.

0    volts.
-14.2     yolts.

45     rnA.
8.5     rnA.
7ii   z]4/v.

10

TYPICAL OPERATION.
As Frame Time Base Output

Anode voltage    ......
Screen  Voltage

60    volts.
200    volts.

-I     volt.
175      rnA.

i:::i::!j!f?;::8ju:r:€r±:p:u::f:,c:€:a%:st?:8l:,td::breav:aiv,:g;a:::re:r|';h:a:f;:
Anode voltage    ......            50                   60     volts.

S|cnr:::!:Lt.aegne,   :::        :::         'Z8

As Audio Amplifier.

i::rp;p;::;si!i;:ai8::i:::,;i!;:.:ag::;
Anode current   ......
Screen  current   ......
'pnop;:rA6Fdtvp:ft¥De=ioo/o.).

;I?a:X/.L£;:Seeoduutrpaut:a:p:fra't:;%::::n;a;:C;ea',u:.tohfaRg|::.:::b°:

Base
Connections

underside  View
®f  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYP';nAOLde°#:Art:loo?I(:fl#.:..I)(2v.a.I.vesin2£u;:,%n).

i::r:::in:¥:i:d:ip:::§S:t€:i:(:::a;o!)Ce
CAPACITANCES.

Cin....-...

ZOO volts.
135  ohms.

4kr2
13,.3woal:%.(r.in.s.).

<:;,:;i:I.:.

I50
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=0.3,---®®,

S'a

..,,.`-r:
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FERRANTI
VIDEO  OuTPuT  PENTODE

3enaatj:v:{r:e::tn¥.ut;:tte,a,::,p#E:Tee;::i;nEe:csejdveesj5n;fthfosrerT::

PHYSICAL  DETAILS.

Base......

Eo£:cse3a:erad„HLee;#tth
Max.  Diameter    ...
Mounting  Position

BASE CONNECTIONS.

Pin  I-Screen  Grid.
Pin 2-Control Grid.
Pin 3-Cathode.
Pin 4-Heater.      ,

...         B9A-Noval.
CTl.

::.       Z;i:!;i;i¥.i,::)
Any.

Pin 5-Heater.

:i:=S|unpopd=°rGrid.
Pin 8-Shield.

Pin 9-Internal  Connection.

liEATER.

Heater  Current   ...
Heater voltage    ...

RATINGS.

]]i:i:t;h!oidp!!:ij::;i,:::t;e

gl8!::j£Er6;::..a:;;i;
CHARACTERISTICS.

icnr:::¥::::g:   :::        ...

%uopnE::;sgrr;€%,¥aog,etag:..
Anode  current   ......
Screen  Current   ...
Mutual  conductante       :::

•  rn:::equl,#::fe

TYPICAL OPERATION.

Anode  Supply  Voltage   ...

i:orp:Re:n:j¥:::ja€8re+do,.i;og,:ag:
Anode current   ...
Screen  current...          :::
Anode  Load  Resistance  ...
Peak output voltage     ...

CAPACITANCES.

550  volts.
250 yolts.

9 wa'tts.
250 yo'ts.
2 .0 `watts.

70  rnA.

170  yolts.
170 volts.

0, volts.
:      i.7volts.

I-.                 4  rnA.
...        O.25mA.

2 .2 kfl
:::    ,   >7oyolts.

Base
Connections

underside  View
of  Base

All  Dimensions
shown  are in
Millimetres.

(Max.)

FERRANTI   LIMITED,   GEM   Mill,   CHADDERTON,   OLDHAM,   LANCS.
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Ierl,anll
OuTPuT  PENTODE

An  indirectly  heated  output   pentode.     It  is  suitable  for  use
in  Television   Receivers  as  a  Frame  Time  Base  Output  Valve,
or an  Audio Output  Valve.     Designed  for  use  jn  series  heater
chains.

PHYSICAL  DETAILS.
Base
Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

B9A-Noval.

!!:!BE:(:#:i)i.'
Any.

BASE  CONNECTIONS.
Pin  I-Internal  Connection.     Pin  5-Heater.
Pin  2-Control  Grid.                   Pin  6-Internal  connection.
Pin 3-Cathode,                           Pin 7-Anode.

p:n  4.._SHu:aptreers.SOT Grid.               Pin  8-Internal  connection.Pin  9-Screen  Grid.

HEATER.
•       Heater current   ...

Heater voltage    ...

RATINGS.

S%:;:go;;i,;:VP;P!t:ak8Ve:|t::.:voltage

#:::gc:r:i:e§:s,s,tap:a:tfoen:oltag?..

#g:EcarteheondeD€Sujpra:iotn

§%g: #:_kk  (cath:.;e  bla;i         :;:.

CHARACTERISTICS.

S\cn,::: ¥:I::g:    :::
Control  Grid  Voltage
Anode  Current   ...
Screen  Current   ...
Mutual  Conductance

rnnn::epr'THpge,d.::)c?..

0 .3  Amp.
15  yolts.

550  volts.
250  volts.

2kv.
-500 volts.

I 2  watts.
200  volts.

I  .75  watts.
loo  rnA.
200  volts.
20kQ

I   lvln

TYPICAL  OPERATION.
As  Frame Time  Base  Output.

To  allow  for tolerances  and  the  spread  of  character-
istjcs  during  life,  it  is  recommended  that  the  frame  time
base    output    circuit    should     be    designed    around    the
fA°i':dwejnv8oYta::ees ....         6o           7o           80    volts.

a::ekeAnGorJg#raegnet   !Zg       i%       228   #.s.

As Audio  Output Valve  (Class A).
Anode  voltage     ......              170                  200     volts.

§:::::€:i:¥e°::a8Reesist.6.r
Control  Grid

Anodve°€au8rerent   :::          ...
Screen  Grid  current      ...
Anode  Load           ...
Inputvoltage        ...

powiBt°o:=PY6%J

170                 -    yolts.
-              470    ohms.

-12.5             -17.3     volts.
70                   60     rnA.

4.0                   3.I       rnA.
2.4               2.4    kn

7                    7    volts
(rms.).

5.6                 5.2     watts.

;}8¥irai£::S:a:tupr::'::e;:%:Lo:ft::emcayxc'e;a::thofaR:,a_Xk'mmua?beef

Base
Connections

Underside  View
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  OPERATION  (cont.)

As  Audio  Amplifier  (2  valves  in  Class  AB  push  pull).

Anode  voltage     .........                            170 volts.
ScreenGridvoltage        ......           :::            170volts.

*cbthode  Bias  Resistor...                         : ....     2x`33 °mhATS.

§n::j§§;v§]i!d:::n(igr!r§gi;°(§i':ii':}'8na')        2 x?g  i Torts

2X 57 .5  rnA.
.         2x3  rnA.

(rms.).
Optimum  Load  (AnodetoAnode)      ,.            3.5  kQ

'3  watts.t,Pn°pWu:rv8|¥:!:t(p;.jt =.5.6mw}..         :::          450 mv.  (rms.).

As  Audio  Amplifier  (2  valves  in  Class  a).

Anode  voltage     ......            170  volts.
170  voll:s.

§n§i:§§r::§§i:::;:::iij:i:;°:S;;i;:I:i,gna|)      :2:2X:# §o§ts

•         20.5  yolts.

(rms.).
Optimum  Load  (AnodetoAnode)      ...           3.5  kQ

tpower output     .....         13 .5 watts.

TRIODE CONNECTED.  (Screen  Grid  connected  to Anode).
As  Audio  Amplifier  Class  A.

e:::reoY8':fd8evoi;;ge    : : :
Anode cui.rent    ...
Anode  Load           ...
Input  voltage        ......

±iop::rv9,::!:t(p;.at = .56mw.)

CAPACITANCES.

i;:ufti

170 volts.
-15  volts.

51   rnA.
I  .2  kQ

10 .8  volts
(rms.).

2 .I  watts.
I  .75  volts

(rms.).

12  pF.
6pF.

•        <0.6pF.
::.     <o.25pF.

*Common  Bias  Resistor.

tTotal  Distortion  5%.

±Total  Distortion of  IOo/o.

FERRANTI   LIMITED,   GEM   MILl.,  CHADDERTON,   OLDHAM.   LANCS`
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LINE  OuTPuT  PENTODE

f::,e::fii5:e::!yacs::,a!si:p::t,:[vepei:toTdeie%::gnnefe::ryeurssewit:

PHYSICA.L   DETAILS.

Base

Eo:::c§e,::.i"HLee,:£tth
Max.  Diameter     ...

BASE   CONNECTIONS.

Bi:!=) Control  Grid
Pin  3-Cathode,

Pint-He:.ueprpressorGrid
Pin 5-Heater

HEATER.
Heater current   ......
Heater voltage    ...

RATINGS.

*§;§§:::§k:S§:G!i[!e?a:i:::]t!:::8:;epa)
*Max.  Screen  Gricl  Dissipation

S#::: €aatto:€ZCu.i;ent  ...

%=:Rg::f(:i::dT?i:iase)
CHARACTERISTICS.

:c:r;:r:.f3'i:iadgve,:t,i.i:e   :. :
Anode current    ...
Screen  Grid  currenc      :::

......             B9D
CTl

:..    `!::i  ;;(i&g;;

5i: ;= ) screen  Grid
Pin 8-Cathode,

Ping_ht:runpair€Sosn°nre€t:;dn
T.C.-Anode

I-          a.3  amp

(pg2)

27  yolts

550  yolts
250  volts

7kv
250  yolts

12  watts
5  watts

13   wacts
250  rnA
500  kf2
2 .2  mQ

75   volts
200  yolts
-10  volts
440  rnA
30mA

Base
Connections

underside View
of Base

IE

Dimensions
in  millimetres

TYPICAL  OPERATION.    As  Line  Output Valve.

Stabilised  Circuits  (operation  above the  knee)

Vb        ......                                  170                              ZOO                                      230                     voles

tRg2      ...                                                 I.2                              I.5                                     2.2                     kf2

v82   ........     f5ino      15r-I`5:aT7O      rFT76|;O    yolts
tva       ......                       62       66           65       69       73           72       76       80       volts
§!::;k):::        ::..        :::     2£   3TZ       2£   3TZ   3£       3T:   3£   4;:      :°Ats

Ja3ua:'s°:fi:{pvka)'Vseh;%r:a§dh3:fddne::rj:r::!c°ene3:8i:0(°o::i:i:°a':tnasg:ofl,::::.at:a"he
Non  Stabilised  Circuits (operation  below the  knee)

Vb        ...

§¥;;,?:i:n)

190
2.2

+I.0
230

230
2.2

+I.0
320

volts
kn
volt
rnA

*See Graph overleaf.

tThis  is  the   minimum  value  of  Rg2  necessary  to   prevent  excessive  screen  grid
dissipation  during warm  up.

t5T,?ii:i:;rTt:rna::::etx:]ian8eeea:te:dm°a|::a:o?:ang:mfjono%T:,i::V::t%:;,.Thevalvew"

§At end  Of scan  the  nomil`al  Vg,  for cut.off during  the flyback  period  is -120 volts.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM.   LANCS.



TYPICAL  ia/vg  CHARACTERISTICS
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ferranti
Full  WAVE  RECTIFIER

An  indirectly heated  half wave  rectifier with  a 0 .3  amp.  heater
designed  for  series  connected  heater  operation  in  Television
Receivers.

PHYSICAL   DETAILS.

Base                                                                       Octal

Max.  Overall  Length        .                               112   mm.  (4.4l")

Max.  Seated  Height                         ...             98   mm.  (3.86")

Max.  Diameter     ...                                            37   mm.  (I.46")

Mounting  position                                          Any

BASE  CONNECTIONS.

Pin  I-No pin                       Pin 5-Anode
Pin 2-Heater                      Pin 6-No  pin
Pin  3 ...- Anode                         Pin 7-Heater
Pin 4-No pin                      Pin 8-Cathode

HEATER.

Heater  current   ......          0 .3  amps

Heater voltage    ...                                         29  volts

RATINGS.

Max.  Peak  Inverse  voltage                       700  volts
Max.  R.M.S.  Anode  voltage       .              250  volts

Max.  Rectified  current...                         325   rnA

Max.PeakAnodecurrent         ...          2.6amps

Max.SurgeAnodecurrent       .             9.5  amps
*Max.  Vh_k  (pk)  (Heater  negative)       625  volts

Max.  Reservoircapacitor           ...          200   HF

TYPICAL  OPERATING   CONDITIONS.

R.M.S.InputvoltageperAnode          ZOO        210

Supply  Impedance  per  Anode                 15           17

Reservoir capacitor    ......          200       200

Reel:ified  current                         ...           325        325

DC.  Output  voltage   ......          209  a  219

*Mains  voltage  of  not  more  than  250V.  r.in.s„  plus  a  maximum  DC.  component  Of

275  volts.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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E=el,I,anti
BOOSTER  DIODE

fn:cu!;;i:r§C;t:£1§;t::d:sbL:e:astte:rrpc:hj::d*;.nwji:hA8ch/Dh€ateTr:i:;ts:g:

PHYSICAL  DETAILS.

Base......

Bulb

Max.  Overall  Length        ...

Max.  Seated  Height

MaLx.  Diameter     ...

Top  Cap

B9A-Noval.
Clear.

83  mm.  (3±in.).
76  mm.  (3in.).

22 .2  mm.  (gin.).

CTl

BASE  CONNECTIONS.

Pin  I-InternaLI  Connection.     Pin  6-Internal  Connection.

Pin 2-lncernal connection.     Pin 7-Internal  connection.
Pin 3-Internal  connection.     Pin 8-Internal  connection.
Pin 4-HeaLter.                               Pin 9-Anode.
Pin 5-Heater.                            T.C.-Cathode.

HEATER.

Heater current  ..,...          O '3  amp.

Heater  voltage    ......         17 .O  volts.

RATINGS.

*Max.  Peak Inverse voltage            .        4750 volts.

Max.  Mean  Anode  curl.ent        .               150  rnA.
*Max.  Peak Anode  current         ...          450  rnA.

Max.  Reservoir capacitor                              4  L.F.
"ax. Vh_k (pk)  (Htr.  Negative)         4750 volts.

Max.  Va_h  (pk)  (Anode  Negative)    3000 volts.

Max.  Vh_e                                                           220  volts  (r.in.s.)

CAPACITANCES.
Ca-k           ...                                                       6.4 pF.

ch-k                                                           2;;g/pF.

*r8axu.sg:I.Se  duration  of 22%  of one  cycle  with  a  maximum  of

ff

Base
Connections

underside  View
of  Base

Dimensions
shown  are  in
millimetres

(max )

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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Eerr,ahti
BOOSTER  DIODE

An  indirectly  heated  booster diode.     The  high  heater-cathode

+nesi:'vaits!i:nn   RpeecreT:i:Srs.°Perati°n    in    transformerless    Ac/Dc

PHYSICAL  DETAILS.

Base                                                                 B9A-N oval.
Bulb                                                                            Clear.

Max.  OveraLII  Length        .                                 83  mm.  (3±in.).

Max.  Seated  Height          ......              76  mm.  (3in.).

Max.  Diameter     .........         22 .2  mm.  (gin.).

BASE CONNECTIONS.

Pin  I-Internal  Connection.     Pin  6-Internal  Connection.
Pin 2i-internal  connection.     Pin 7-Internal connection.
Pin  3-lnternaLI  Conneccion.     Pin 8-Internal  connection.

Pin 4-Heater.                             Pin 9-Anode.
Pin 5-Heater.                             T.C.-Cathode.

HEATER.

Heater  current   ......                           O .3  amp.

Heater  voltage    ....         20 .O  volts.

RATINGS.

*Max.  Peak  Inverse voltage            .        5000 volts.

Max.  Mean  Anode current        .              175  rnA.
*Max.  Peak Anode  current                       500  rnA.

MaLx.  Reservoir  capacitor           ...                4  HF.
*Max.  Vh_k  (pk)  Htr.  Negative             5000 volts.

CAPACITANCES.
Ca_k                                                           ...   i       9.2pF.

•t|8a£.s:cus'.Se  duration  Of 22%  of one  cycle  with  a  maximum  of

Base
Connections

Underside  View
of  Base

Dimensions
shown  are  in
millimetres

(max )

FERRANTI   LIMITED,   GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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Eerl.anli- BOOSTER  DloDE

4inoo!:€ireecctti]gnhce:#:d:°R°as;eTrugi%i:.Tepe:i:i::dR:::ivues:#i:R
series  heater  chains.

Tentative
l§sue   I
0ct.,1960

PHYSICAL  DETAILS.

Base            .......... „          B9A-Noval.
Bulb.........Clear.

Max.  Overall  Length       ......          89  mm.  (3!in.).

Max.  Seated  Heighc                                     82  mm.  (3±in.).
MaLx.  Diameter     ,... „     22.2  mm.  (gin.).

BASE  CONNECTIONS.

Pin  I-Internal  Connection.     Pin  6-Internal  Connection.
Pin 2-Internal connection.     Pin 7-Internal connection.
Pin  3-Internal  connection.     Pin 8-lnternaLI  Connection.
Pin 4-Heater.                             Pin 9-Anode.
Pin 5-Heater.                             T.C.-Cathode.

HEATER.

Heater  curl.eat   .........           O .3  amp.

Heatel.  Voltage    ....         30 .O  volts  (approx.).

RATINGS.

•Max.  Peak  Inverse voltage            .        6600 volts.

Max.  Mean  Anode current        .             220  rnA.
•Ivlax.  Peak Anode  current                       550  rnA.

•Max. Vh_k  (pk)  Htr.  Negative             6600 volts.

CAPACITANCES.

Ca-k                                                                   9.O pF.
Ck_h                                                                        2.O PF.

*Max.  pulse  duration  of 22%  of one  cycle  with  a  maximum  of

18  Hsecs.

Base

Coniiections

underside  View
of  Base

I,..  '':

Dimensions
shown  are  in
millimetres

(max.)

FERRANTI    LIMITED.   GEM    MILL,   CHADDERTON.   OLDHAM,   LANCS.
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Eerrahti
BOOSTER  D.ODE

fn:gi::sgii:r:i:I,i;:s;i:.:;edi!:o::;:eee.rsydi#F,#tdheflh:::iohne?t:trh:¥ehR:;

EiiiiiE

r-,

PHYSICAL   DETAILS.

Base......B9A-Naval
Bulb......Clear

Max.  Overall  Length        ...                          82  mm.  (3±in.)

Max.  Sea.ted  Height                                        75  mm.  (28+in.)

Max.  Diameter                    ......     22.2  mm.       (gin.)

BASE  CONNECTIONS.

Pin  I-Internal  connection.     Pin  6-Internal  connection
Pin 2-Internal  connection.     Pin 7-Internal  connection
Pin 3-Internal connection.     Pin 8-lnterna,I connection
Pin 4-Heater.                             Pin 9-Anode
Pin 5-Heater.                            T.C.-Cathode

HEATER.

Heater current   ......         0 .3  amp

Heater voltage    ......                       I 9 .0 volts  (approx.)

RATINGS.

*Max.  Peak  Inverse voltage             .       5250 volts

Max.  Mean  Anode current        .              150  rnA
Max.  Peak Anode current                      350  rnA

*Max. Vh_k  (pk)  (Htr.  Negative)         5750 volts

*Max. Vh_a  (pk)  (Anode  Negative)    3000 volts

CAPACITANCES.

Ca-k             .........                          4 .7 pF

Ck-h            .........            I  ,9  pF

*rfa2Xi&::Sces.durationof22%ofonecyclewithamaximum

Base
Connections

underside  View
®f  Base

Dimensions
shown  are  in
millimetres

(max.)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
FULL  WAVE  RECTIFIER

e:tj:8:re[Cst':a:=:::gahjL8ther:::,uyuTof:|'ewsi:::;C::hfi:erieaTehr:

PHYSICAL  DETAILS.

Base              .........                            British  4-pin.
Bulb............Clear.

Max.  Overall  Length        ......           120  mm.  (4¥in.).
Max.  overall  Bulb  Diameter     ...             45  mm.  (lffiin.).
Max.  Seated  Height         ......           104  mm.  (4jf in.).
Mounting  position             ......          Any.

BASE  CONNECTIONS.

Pin  I-Anode  I.
Pin 2-Anode 2.

Pin  3-Heater Cathode.
Pin 4-Heater.

Heater current  ......

RATINGS.

Max.  Peak Inverse Voltage
*Ivlax.  Peak Anode  Current
*Ma¥.  R.M.S.  Anode  Voltage

Max.  Rectified  Current
*Min.  Limiting  Resistance

•..          2.5  amps.

I 400 volts.
375  rnA.
500 volts.
125  rnA.
30 ohms.

TYPICAL OPERATING  CONDITI ONS.

CONDENSER  INPUT.

*R.M.S.  Input  voltage       ......

Rectified  current             ......
*Min.  Supply  Impedance.„           ...

Max.  Reservoir condenser        ...

CHOKE  INPUT.

*R.M.S.  Input  voltage       ...

Rectified  current             ......
Min.  Input  Choke  lnductance   ...

350 yolts.
125  rnA.
50 ohms,
32  prF.

500 volts.
125  rnA.

4  Henries.

*Each  Anode.

a'
\

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TRIPLE  DIODE  TRIODE

Base

An   indirectly  heated  triple  diode  triode.    One  diode  has  a
separate  cathode.     Primarily  designed  for  use  as  A.F.  ampli-
fier and  demodulator in  FM/AM  Receivers.

PHYSICAL  DETAILS.
Base             . . .          . . .          . . .           . . .          B9A   Naval
MaLx.  Overall  Length       ...          ...          67 .5  mm.  (2#in.).
Max.  Seated  Height          . . .          . . .          60 .5  mm.  (28in.).
Ivlax.  Diaimeter     ...           ...           ...          22 .2  mm.  (tin.).
Mounting  position            ...          ...          Any.

BASE  CONNECTIONS.
Pin  I-Diode  3  Anode.      F'in  6-Diode  I  Anode.
Pin 2-Diode 2 Anode.      Pin 7-Triode cathode.
Pin  3-Diode 2 Cathode.                Diode  I  cathode.
Pin 4-Heater.                                     Diode 3 Cathode. Shield.
Pin 5-Heater.                      PIP 8LTrlode Grid. ConnectionsPin 9-Triode Anode.

HEATER.
Underside  ViewHeater current   ...          ...          ...         O . I  amp.

Heater voltage    .„         ...         ...           28 volts. of  Base22.2 Tac
RATINGS.

TRIODE  SECTION.
Max. Anode supply voltage      ...         550 volts.
Max. Anode voltage       .„         ...         250 volts.
lvlax. Anode  Dissipation               ...                I  watt.
Max. CaLthode current                 ...              5  rnA.

;%afig        :::      ::;      :::      ,iifg:ts.
i.Min. Negative  Grid  voltage      ...          I.3 volts.

DIODE SECTIONS.
Max.  P.I.V.  (Each  Diode)              ...          350 volts.
Max.  Peakcurrent  Diode  I       ...              6  rnA.
Max.  Peak curl.ent  Diode 2      ...            75  rnA.
Max.  Peakcurrenc  Diode3       ...            75  rnA.
Max.  Current  Diode  I    . . .          . . .                I  rnA.
Ma.x.  Current  Diode 2   ...           ...             Io  rnA.
Max. Current  Diode 3   ...           ...             Io rnA.

CHARACTERISTICS. 67.5                                     53.OH

TRIODE SECTIONS. •51UUUUUAlldimensionsshownareinmillimetres(max.unless

Anode  voltage     ...          ...          ...           170          200     volts.

8::dd¥°ttuar8reent   ...         ...         ...    -I.85      -2i    volts.IIrnA.
Mutualconductance       ...          ...        I.45           I.4     rnA/V.

A:oPJtfif#:3aFnaccet°r      :::        :::          7fe          38    kn
DIODE SECTIONS.

Bi:::!!E::i:;::(¥:;;d=-I;,;              2££Q
ra'd/ra"d              ...         . . .         ...                 0 .65 to  I .5

MICROPHONY
This valve can  be  used  without special  precautions against

E!:rt°hpa:a,noyJV.:;rrc:Ltso|tp:th;Cfh56h:wi.P#oYm°'tt£:eo!ust;::
stage at 800c/s.  and  higher frequencies.

TYPICAL OPERATION. otherwise stated).FERRANTl

A::gT:r;££3ife%|c%¥ep'!.::rw't£88rjd2Cgugrreinatgbjfi8xoace.
€::£oRdees!ace°sTstor (REik.)..      o.;:   o.:i    I :i    .;i    ::.AnodeCurren€

StageGain               .„          ...             51           53       47       54
Total  Distortion

(forvout±3vr.in.s.)         0.4      0.3    0.250.2     %
Total  Distortion

(forvouc=8vr.in.s.)          I.I       a.9    a.8    a.6     %
GridvB,:s:ls.t.?rfor..I:"°W.:.?8       68o      68o    330    680    kQ

*E:r2:Pfirfit!:naxY!th8rjdcurrentbiasingRg_kmaybeincreasod

tFor grid  curl-ent of 0 .3 uA.
Dec..1957 §To avoid  excessive  hum  the a.c.  component  should  be kept a.s

low as  possible  ( <30Vr.in.s. )

I                                FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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CAPACITANCES.          TRIODE  SECTION.

EjEiEfil
aa,'~dd-_hh

I  .9  pF.

:;; <.:#:
DIODE SECTION.

k!'di'dk't,k'k%',Sk)„d
kt,  k`d, k"d, a)

802
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EIel,Panti
DOUBLE  DIODE  PENTODE

tins:x:|n:::r!eff!:c;::fi:i:sat:::3:ue;;:tit::::i,:gj!#ie:s::i.n:::.::r:F;:;ii;:

PHYSICAL  DETAILS.

Base

#g:S}eva::a''HLeej:itth
Max.  Diameter    ...
Mounting  Position

B9A-All  Glass.

:::       :I:: ::: (i#i,:,..'.
.-.           A;ny.

BASE  CONNECTIONS.

:;: !=€C:rt:h::n:::8jrqd(8(2g),.).             pin 6_Pentode Anode.

Pin 5-Heater.

Pin 7-Diode Anode  I.
Pin 4-Heater.                                  Pin 8-Diode Anode 2.

Pin  9-Suppressor Grid  (g3).

HEATER.

I:::::;:,rtraegnet:::...,8:6?oTtps..

RATINGS.

Pentode Section.

|g ;:n:T::iu!!ii:i:o';Ia;;3 ="    2¥2! ;;j!;:
250 volts.

#g: :c:r;:r:opts:;i:;ii3,:age        .      o.45 watts.
*#:;:Rt;;:i+o.::r.'.:::                -I,.;vroQ#s.

Diode  Sections.

Pleaaxk. RieoadneDAi:3:eAvn:I::g!urr;.;t       398 #.s.
Max.  Peak  Diode Anode  current         5.O  rnA.

Max.  Cathode  current                             16.5  rnA.

CHARACTERISTICS.

Pentode  Section

i::r?!dp:r§:g¥:d:oltage..
Screencurrent...          :::
Mutual  conductance       ...
Anodelmpedance              ...           :::

!n:::rvttoita.i;for.:in=li.6ttA/.V.

*:fog;;i;dMcarren.  biasing  is  employed  Rgi-k  may  be  increased  i|p

Base
Connections

Underside  View
of  Base

Dimensions
shown  are  in
millimetres.
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uBF89

TYPICAL OPERATION.

As  R.F:.  or I.F.  Amplifier with  Cathode  bias.

la......

1g2

8in......
ra
Req......

8in (Vg,--20)  ...

As  R,F.  or I.F.  Amplifier with  Grid  current  bias.

Va-Vb    + ..............

eT (vg, =i20)  '.`.`.

Vg3

t::,2
la  ...

1g2

8in
ra
Re'q

MICROPHONY.

fnu;tustNyo!ic:a:gc:i;:ef,:u:t:p:u:tcaiy:aE;5eafaJo]5:cTjcarno:hu:;zta:;5roeqmu*??r:nmclrn-

CAPACITANCES.

Pentode  Section.

i!n;;i
Diode Sections.

!i!;:id=

Cad,-k

Thl
is  biaLs voltaLge  is  produced  by the grid  ciirrent through the grid  resistor and

::,Fddi:€:d:u;:#.th:fna::::i::tj;inas:::uufdg::n::etash:dhtj8ha;:Srj:txa:ie.5°vfo:ths:

Page 2.
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ANODE  CuRRENT  (uA)

a
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\\
<aJy

\
i?:?,

8Of«>J
c:J=aCe'1~eE

.Jrtr

a8aa''>® ``a •]

£

MUTUAL  CONDuCTANCE   (uA/V)
C)

:.=g
a+a,

J<
ay€7

OJ,i,JtTt.,

•,Ei,i,

a®8a,>® 7
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uBF89

SCREEN     GRID     CuRRENT    (rnA)

a                                           r`,                  ®                  +                  (A                  C„

00aCJ>ZC)CJrT1€5=9h,0CJCi0P

\
A

I

\\ ..

h\ d+®e

1\ \\ RE,
`.

¢¢6

\\ \ \,

\\ /\ \
\ \ \J,

``i'  .,\,

M \ \* \
\ \

\ \

\\\ \ \J` \,\ \ \ \

\\\ \ `6` \/,\
\ \

\
\ \

\
`> /,\/\ \ \ \ \ \ \

\\ \\ \
\ \ \ \ \\

p<,<1'

\ a\JC

\
\ \ \

\ \ \ \ 0=

\ \\p /\. \ \ \ \ \ \ ``` ro0CJ<

\\

P. \ \, . \ \\ \ \
\ \

\ \
\`

\%\ /

\ \
\

\ \ \ \ \ \ \

I #\i>\0 \ \ Y\'
_\

\ \ \ \
\

\ \

I,

_\ \ \ \ \ \ \ \
0\ \ \ r`, \

\ \\
\

\ \
\\ tJ,£

a8e4

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
DOUBLE  TRI0DE

fAord::eb'=t:;°cdasecowdj:hR:i.Pa;a:ep,a:P°jdnesteper;B:aori'yR:cese::€::sd.
Suitable for operation  at frequencies  up to 220  Mc/s.

PHYSICAL  DETAILS.

Base              ...

#X: S*:=d"HL:i:Etch      :::
Max.  Diameeer     ......
Mounting  position             ...

B9A-Noval.

22i!n,i:;(i,¥.i,:.)

BASE  CONNECTIONS.

Pin  I-Cathode Triode 2.     Pin 5-Heater.
Pin 2-Grid Triode 2,             Pin 6-Grid Triode  I.

Shield'
Pin 3-Anode Triode 2.       ;;; E€;:o#d:e8;ri:i:e8i. i  {;nu):).
Pin 4-Heater.

:ahtiot;:Ode:n°nnec:i:;6a'nz.t8haatndon93fn¥'ii!a::dgr3°:#:
have grounded-grid  corinection.

HEATER.*

Heater current   .........
Heater voltage    .........

RATINGS.t

§g:§§t§h:o:d§u%R::a;8:ae::no::Cage
Max.  Neg.  Grid  Voltage

#g:¥*=k;
•(.heate.;.posit.i.je)

I 00  u,A
21   yolts.

550  volts.
180  yolts.

2 watts.
'8  rnA.
50  yolts.
90 volts.
90 volts.

"#g. Xh,-kk., (Pk) ..(.heater nega.ive)    25o volts.
I  .0  MQ
0 .5  MQ

•..             20  kQ

CHARACTERISTICS.t

£:Pdd#i:a.8e   :::
Anode Current
Amplification  Factor
Mutual  Conductance

§lnput  Impedance

CAPACITANCES.*

€g,-k,

*Suitable for  series  operation  only,  a.c.  or  d.c.

tEach  section.  unless  other`^/ise  indicated.
tMeasured  without external shield.
§¥;:=;raendda::tf:epqpueedn.Cyof200MC/S.withcathodeconnections

**Ivlar.  d.c. component  180  volts.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimecres

(max.)'
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FERRANTI
DOUBLE  TRloDE

£::uRb.'Fe.irL°g,:fiewrjtohrss:?,a::tc:„:::tnhg°dMeF=erp:SE:#:danf:rATie.
receivers.

PHYSICAL  DETAILS.

Base......

#:X:S}eva::a"HLeej:atth
Max.  Diameter    ...
Mounting  Position

B9A-Noval.

ni!n,¥:(i#.:,::)

BASE  CONNECTIONS.

Pin  I-Anode Triode 2.         Pin 5-Heater.
Pin 2-Grid  Triode 2.             Pin  6-Anode Triode  I.
Pin 3-Cathode Triode 2.     Pin 7-Grid Triode  I.
Pin 4-Heater.

HEATER.

Heatei. Current  ...
Heater voltage    ...

RATINGS*

Pin 8-Cathode Triode  I.
Pin 9-Shield.

t§a¥:§§t§h:a:d§u:€?:::;g:e:V#::tage
Max.  Negative  Grid  Voltage

550 volts.
250 volts.
2 .5  watts.

15  rnA.
loo  volts.
20  kf2
90  volts.

IMf2

TYPICAL OPERATION.

As  R.F.  Amplifier  in  F.M.  or A.M.  receivers.

A::::SRue%'tyorv°.I.t.age   :::     leg           i¥

A::€:¥:'rtraegnet   :::         ::.     5.2           8.7
.        92              I 55

€::£ovd°e'tBai8aes  Res.i.s.tor   :::  °|.8£            :66
Mutualconductance       ...     5.2            6.0

i.nuoi::,:Ttp#.a,::eR.sist:;.c. 5!8        gf
Input  Resistance

(at  looMc/s.)             ...     5.0            6.0            8.0     kQ

As a self-oscillating  Frequency  Changer for  F.M./A.M.

A::g:  Rue:iE%rvo.I.t.age   :::
±!:;gt,:te!:s:v::r|ctag;:.       :::

Conversion  Conductance
Anode  Impedance             .„

*Each  section,  unless  otherwise  indicated.

tMax. Total  Anode Dissipation  (pa'+ pa")±4 .5  watts.
±:::foprrme::::eofoftj.ef.ofsec:#ta::aYn°d'ti8eencteenpdesr:?tsstaabrj:i::€v€eh,;

high  value  for  the  grid  leak.

Base
Connections

Underside  View
of  Base
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uCC85

CAPACITANCES.

*C

ti;;if     ..:      :::      :-      ::.<:o;%

*Each  Section.

tMeaLsured  with  external  shield.

lh

U C3 C 85in
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GRID   VOLTS.
For other curves  applicable to this  valve  refer to  pages  3-6 of PCC85
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FERRANTI
TRI0DE  PENTODE

gc:|sF;b:;i:::d,i:::€::r:v:eer:s:ran::pc::i!l:f€t:e:i:he:eea¥p:::nn::::!s:ua:¥;:!ci.%:gil(::i

PHYSICAL  DETAILS.
Base
Max.  Over.all  Length        .
|V|ax.Seated  Height          .::
Max.  Diameter     ...
Mounting  position             ....

BASE  CONNECTIONS.
Pin  I-Triode Anode.

:i;Ei:e:a:t:i:g;
Pin 5-Heacer.

Max.
Max.

...         B9A-Noval.
56  mm.  (2±in.).

:::   nl2ny:=`: (!#.i,n..).

Pin 6-Pentode Anode.
Pin7-Penta°nddes€fet,tide'89

Pin 8-Triode Cathode.
Pin 9-Triode Grid.

HEATER.
Heater current   .........          loo  rnA.
Heater voltage    .........            27 volts.

RATINGS.
PENTODE  SECTION.

M:x: A::g: ,uoptpa,gevo,::5e      :::         25o vo,cs.
550  yolts.

#;:i:;,t:h!o:d!:::i:;8::ti:t:                 6,.;!:A:;:t

...             175  yolts.*

S;#.: #;t;vteR:G:::d:¥;:t[a:t:v:ee,, :::      ±£ £g:

:=£   {a¥teodbb]2:>,...          :::          a:3#8
TRIODE  SECTION.

¥;x: a:::: g:i:p:;!ae.\:i:::e    ;::      ;i; ;:ai!::.
§#=: %:Z:::t=nut::eenotus cathjd.e         '7 rnA.

Current                         ......          200  rnA.

**#:n::GEr:iE;,;;tcaa:n:idnevoou,:,&eegat,ve     ::: ,:::.
...           0.5MQ

±#g: ¥#=k    {E::::: ;:§ftt::vvee,,  „.        225 vo,ts.
loo volts.

CHARACTERISTICS.
Pentode Section    Triode  Section

Anode  voltage     ......                170

ic:r:d:!i:s:!tr:eg:e:8e...       :::           ':i
Screen  current   ...                             2.8
Mutual  Conductance       :::               6.2
Anode  Impedance             ...               400

rnne.;.pr,       :::            :::            :::
Input  Impedance  (f±50  Mc/s.)
Equivalent  Noise  Resistance

loo     yolts.
-    volts.

-2    volts.
14     rnA.
-rnA.

5.0     mAIV.
4kn

20

-kQ
_kQ

*rxacyeeE?n:n,Core;#   t°   200   Volts   with   cathode   current   not

tMay   be  increased   to  0.75  volts  with  anode  dissipation   not
exceeding  I  .2 watts.

S§%txg:r:d.uccfau:r::Tnpto°#:3:5#i°J:=.cs.

Base
Connections

underside  View
of  Base

All  dimensions
shown are  in
millimetres.
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uCF80

TYPICAL OPERATION  (as  Frequency  Changer)*
Anode voltage  ......
Screen  voltage                ...
Grid  Resistoi .......
Auto  Bias  Resistor        ...
Anode current              ...
Screen  currenc               ...

8::it|ea:soi;nv?|=ngdeuctan.;;
Anode  Impedance          ...
Grid Current

CAPACITANCES.t

ii!-?,  :::
Pentode  Section.

!;n_ugc,       :::

Triode Section.

::=i#:,:
2 .5  pF.
I  .8  pF.
I  .5  pF.

yolts.
volts.
IvlQ
ohms.
rnA.
rnA.
V#O#Sv!r.in.S.)

uA.

#:rii::ri:nd:S[;i::h;:s:ti:%h::C:itr:n:§{::c£¥{a:C!:;t:icse:igri¥p,,:neynfr.tr::Se,Yvae':e:un,Stu::a:kf::
AVERAGE  CHARACTERISTIC C'JR`,`=S AS  FREQUENCY CHANGER.

uCI=80ife:i::

20><'£

roi-1aG75Laa8uaasO®25

LA

L||||||||| II1II1111r` .11.1111.I       111
:::i::::::«

::i::
=ra12ua

1.
I

r

I..,,......I--.,l|||l,r` ..11111111. 1111

1

IIETERO0yNE     PEAl<   VOLTS   (  Vrms)
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Eel,I,ahti
TRIODE  HEPTODE

An   indirec.Iy   heated  triode   heptode  for  use  with   series  or

3:::;'ne:dhjoa:Curs:°a:naec,:je°qnue°nncyAcch.a::epct.hem::nps:od:r:gcat?8X
can  be  used  as  R.F.  or  I.F.  amplifier.

PHYSICAL  DETAILS.

Base              ...

#u:nie;::#:iteiiBi:t,hb)

BASE  CONNECTION.

:;;;=E:t3h::::,i:,:8ssh:,,:;;.84.
Pin 4-Heater.

Pin 9-Triode  Grid.

HEATER.

Heater Current   ...
Heater voltage    ...

B9A-Noval.

!!:i:::(ii?;:.s,..)
Any.

RATINGS.
HEPTODE  SECTION.

#=: aunpopdl: ¥:,I::g:     :

#3X: ;:::::  !:i8 ¥:I::g:  (,a  =., rnA) ......

Max.  Grid  No.  I  Voltage

*;i:;(;::::kE#?o#ag;e

TRIODE  SECTION.

#¥x:.#e:i:c¥#ja3g:et€:;.:ent:::
Max.  Grid  Voltage

Max.  G(r'i€=cJat3;3derA:)sistor     :::

#=: ::::::::::::g: X:i:?t8.en:.:

CHARACTERISTICS.

TRIODE  SECTION.

a:FddSo¥:::ae8e    :::         ......
Anode  Cui-rent    ...

fiTtpulifc€;i:dnuE:::::      :::        :::

550  yolts,
250  volts,
125  volts.
200 volts.
I  .7 watts,
I  .0 watts.

12 .5  rnA.

-I.3  yolts.

-I.3  volts.
3  .0  Megohms.
3 .0  Megohms.

250  volts.
...           0.8  watt.
...            6.5  rnA.

-I  .3  yolts.
3 .0  Megohms.

...             loo  volts.

...     20,COO  ohms.

leo yolts,
0 volts.

I 3 .5  rnA.
22

3 .I  m^lv .

*?*::e=;:nusmofv:'hueev°af.v:8=:smw|::h::tj:X::::a::°oknQs:ftthha:

there   is   no  direct  connection   between   g3   and   gt   (e.g.   in
FM/AM  applications.)

Base
Connections

Underside  View
of  Base

Dimensions  in
millimetres.
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TYPICAL OPERATING  CONDITIONS.

HEPTODE  SECTION.

(As  A.M.  Frequency  Changer).
Anode  supply voltage            V;=Vb
Screen  Grid  Feed  Resistor    Rg294

Oscillator Grid  Resistor          Rg3gt

Oscillator Grid  current         lg3gc
Grid  voltage    ...                        Vgi

Cathode  Bias  Resistor             Rk
Anode current                         la
Screen  Grid  current                1g294
Conversion  conductance       gc
Anodelmpedance        ...          ra

Equivalent  Noise
Resistance               ...           Req

loo      170

JO'0

4747
115      200

-1  .I  -1.2

62       70       75     kr2
Gr.'dTve8Stcb`53n('£n'±c*/`          vg`             _|4.5    -24    -18    Volts.

(As  I.F.  or  R.F.  Amplifier).
Anodesupplyvoltage             Va=Vb           loo      170     ZOO     volts.

ScreenGridFeedResistor    Rg294                   18        18        18     kQ

Screen  Grid  voltage...          Vg294
Suppressor Grid  voltage       Vg3
Control  Grid  voltage             Vgi
Anode current                        la
Screen  Grid  current                1g294

Mutual  conductance               gin

Anodelmpedance        ...          ra

Inner  mu .......           wgi-g294

Equivalent Noise Resistance  Req

Gr.`drveg'ukt%n(`*m#:'        Vg`

60      loo     125     volts.

0         0        0    yolts.
-I.2  -2.2  -2.6    volts.

3.4     6.2    7.6     rnA.

2.2     3.8     4.3     rnA.

2.0    2.3     2.4     rnA/V

0.5     0.6     0.6     Mr2

20      20      20

5.8    8.8    9.7    kn

-16.5    -28    -33     volts.

TRIODE  SECTION.

(As  R.F.  Oscillator).
Supply Voltage

Anode Load  Resistor
Grid  Resistor  ...

Grid  Current  ...
Anode Current
Mutual  Conductance

Microphony.

This   valve   can    be    used    without  special   precautions   against
microphony provided that for an output Of 50 mw.  the required
input  volcag®  for  the  lleptode  section  is  not  less  than  50  mv.
For the triode section the corresponding figure is 25  mv.
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CAPACITANCES.

Triode.

!?nut               i :3

i!=i;i;::<002

I.a

14lz10-<58IZua==6CJlJJC)CJ€42
Va=V6    =200VR:::::tJkk:Vg,=2.6V 927

I.4.I.2I.00.80.6040.20

ra

\ Igl g4

11_
gc

Vosc

/ Ia

/
0           0              0:::LLATOR2°G°Rio   cu:°R°ENT(44A°)0            500
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Typical  Conversion  Conductance/Grid  Voltage/Screen  Voltage
when  used  as  Frequency  Changer.
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FERRANTI
UF80

Base

R.F.  PENTODE
An   indirectly     heated    R.F.    Pentode    for    use    with     series
heater   connection   on   a.c.   or  d.c.  mains.   Primarily  designed
for  iise  as  an   R.F.   Amplifier   or   Mixer    in    F.M.    Receivers,

PHYSICAL  DETAILS.

Base                          .„          . ..          . . .          B9A-Naval.
Max.  Overall  Length        .              , , .          67 .5  mm.  (2tlin.).

Iill            I:,-==.il,

Max.  Seated  Height          ...           .. .          60 .5  mm.  (2£in.).
Max.  Diameter     ...           . . .                          22 '2  mm.  (gin.).
Mounting  posltion                            ...          Any. Connections

BASE  CONNECTIONS. Underside  ViewofBase22.2,Tac

Pin  I-Cathode.                       Pin 5-Heater.
Pin2-Control  Grid  (gi)       Pin  6-Shield.
Pin  3-Cathode.                       Pin 7-Anode.
Pin  4-Heater.                           Pin  8-Screen  Grid  (g2).

Pin  9-Suppressor Grid  (g3).

HEATER.

Heater  current   ...           ...           ...          O.I   amp.
Heater voltage     ..,           ...           ...              19  volts.

RATINGS.

Max.  H.T.  Supply  voltage                          550 volts.
Max.  Anode voltage        ...                        250  volts.
Max.  Screen  voltage        .                            250 volts.
Max.  Anode  Dissipation...                         2.5  watts. 67. 5                                      53.OH
Max.  Screen  Dissipation                ...          O.7  watts. •5LUUUUUAlldimensions

Max.  Cathode  current                 ...             15  rnA.
Max.  Yh_k                                . . .           . . .            150  volts.

%g:  :::_=kk  (;,:tea:.:fiaass',...        :::        I:g #820kQ
*Min.  Negative  Grid  voltage       ...           I.3  volts.

CHARACTERISTICS.

Anode  voltage     ...                                          170  volts.
Screen  voltage     ...                                          170  volts.
Suppressor Grid  voltage             ...               0 volts.

_,      i:-.==!                ,B1' Grid  voltage                        . . .          . . .            -2  volts.
Anode  current                                               lo  rnA.
Screen  current   ...                                       2.5  rnA.
Mutual  conductance       ...                         7.4  rnA/V.
Anode  Impedance             , . .          , , .          400  kQ
Inner  u       . .                                              .. .              50 shown  are  in
Input  Damping  (at50  Mc/s.)      ..                10  kQ millimetres  (max.).FtmARTl
Equivalent  Noise  Resistance      ...           I.0  kQ

CAPACITANCES.

:::u!g:)     :::         ::.                                  ;:;;i;

:::a,          :::         :::          :::          :::<!6ng7gE:

!g=E,         ...          ...                         :::    =o?,`SBE:

*For grid  current  of 0 .3  prA.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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Eerranti
VARIABLE-MU   R.F.  PENTODE

A  variable-mu  Pentode  designed  for  use  as  R.F.  or  I.F.  Am|)Ii-
fier  in  F.M./A.M.  Receivers  with  series  heater  chains.

PHYSICAL  DETAILS.
Base
Max.  Over.;I.I  Length        :::
Max.  Seated  Height          ...
Max.  Diameter     .....,
Mounting  position             ..

BASE  CONNECTIONS.
Pin   I-Shield.

3i: 3=!:tnht:3:.Grid  (g, ).
Pin 4-Heater.

HEATER.

Pin  5-Heater.
Pin  6-Shield.
Pin 7-Anode.
Pin 8-Screen  Grid  (gz).

Pin  9-Suppressor  Grid  (g3).

Heater Current   ...
Heacervo,Cage...          :::          :::         ,2:I::,i;.

RATINGS.

±§{§!:§h!osidu!ij{,:;;:;;ta:ge
Max.  Vh-k              ...

CHARACTERISTICS.
Anode voltage     .... „

i::rpjdp;r§:!iai:r:8:e:dv.oltag;.
Screen  Current   ...
Mutual  conductance       ...
Anode  Impedance             ...
Inner  tt       ......

TYPICAL  OPERATION.
As  R.F.  or  I.F.  Amplifier  with
Va-Vb.........
Vg3.........

RE2...              :::              :::

v,a81....:...

1g2......

8in               ...
ra......

Req               ...

8in (Vg,--20)    .-

550 yolts
yolts.
yolts.
watts.
watts.
mA.
yolts.

170         170     volts.
loo        Ilo     yolts.

0           0    yolts.-I,.2t  -2,.2   #F.

4.4       3.9     rnA.

8:2      3:i    g:A/v.
21_

00
'515

130         '30
-I,05        -2

611

2.I          3.9

3.2        3.8
475       450
3.5       4.5
150          Ilo

As  R.F.  or  I.F.  Amplifier  with  Grid  ciirrent  bias.
Va=Vb      .........             loo        170       ZOO     volts.
Vg3                 .........                    0              0              0     Volts.

R82               ......               22          22          33     kn
Rk                 ...-.-...                   0             0             0     a
Rg ,......                                     10             10             10      MR

Ia     ............                6.Ill.811.3       rnA.

1g2.-..........

8in.........
ra.........-..

::q,vg,-:io)    :::       :::

2.3        4.3        3.9      rnA.
5       5.2       5.2     rnA/V

450       400       475     kr2
2.5       2.6       2.5     kQ
-       Ilo       '50    pA/V.

Issue    I.
May,  '960

H

*With  grid  current  bias, this  resistance  may  be increased  ijp to
22  MQ  max.

tgcrc!edp::5[:ntthga?e:::rvreat#js;j°±tas8heau,|'`bh:Sjcn°c:8fje°dnison3!
volts.

Base
Connections

underside View
of  Base

All   dimensions
shown   are   in

millimetres
(max.).

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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Eel,Pahti
OUTPUT  PENTODE

i:::::;tr:e:,:::.,:ehaatse:,66LUA.pheenattoedredreast,::ef:rf::u::t:::::jde:

PHYSICAL   DETAILS.

Base                 ...

#:=:S)eva::a"HLeej:itth
Max.  Diameter      ..
Mounting  Position

B9A-Naval.

::;        :::        !!:!g::`(3!f:,:i:'
......           A,ny.

BASE   CONNECTIONS.

Pin  I-Internal  connection.      Pin  5-Heater.
Pin 2-Control  Grid.                    Pin  6-Internal  connection.

::: =S:u:Ptap:r:e:S.:;r Grld.             Pln 8-Internal connection.

Pin 7-Anode.

Pin  9-Screen  Grid.

HEATER.

I::::: ;:rtraegnet   -.                              oj! ::lps..

CHARACTERISTICS.

£C:r;:r:o¥§'';I:dg:Vol:i:8e
Anode  current    ...
Screen  current    ...
Mutual  Conductance
Anode Impedance
Inner  tJ  (u81-82)   --.

Anode  current    ...
Screen  Grid  Current

screentG:ja;%,urrent

Anode(Lino:£.Sis.)...

bnop;:BV3o':igi6%)...

Issue  2'
June,1962

550  volts.
250 volts.

12  watts.
200 volts.

I  .75  wal:ts.
•''            loo  rnA.

200 volts.
:::              2o  kQ

0 .3  MQ

TYPICAL  OPERATION.

As  Audio  Output  Valve  (Class  A).

§C:rt:h:a:d¥°:i,tdaas8Vefttsis;:ear      i§§          i;i         :;:   I;!i:s:
43              70              60     rnA.

3.0             5.0             4.0     rnA.

11                   22             12.5       rnA.
2.4           2.4           2.4    kn
4.3                 7            7.8     volts(rms.)

I.9            5.6            5.2     watts.

*Screen  Grid  Supply Voltage±200.  Rgz€470 ohms,  not decoupled.

Base
Connections

Underside  View
of  Base

All   Dimensions
shown   are   in

millimetres
(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TYPICAL  OPERATION   (cont.)

As  Audio  Amplifier  (2  valves  in  push  pull ).
Anode  Voltage    ... loo 170            200     volts.
Screen  Grid  Vo Cage         : . .              . . . loo             170            200     volts.

*Cathode  Bi as  Resistor   ...          ...                                         ...             270            240            300     ohms.
*Anode  current  (Zero  signal)  ...           ...                                             29               56               55     rnA.
*Anode  current  (Max.  Signal)  ...           ...                           ...                31           57.5                60     rnA.
*Screen  Grid  Current  (Zero  signal)     ... I.6             3.0             2.8      rnA.
*Screen  current  (Max. signal)...                                                               7          20.5                15     rnA.

Input  voltage  (gi-g|)      ..                            ...           ...           ...                14               26               29      volts(rms.)
Optimum  Load  (Anode  toAnode)      ..            ...           ...             3.5             3.5             3.5     kQ
Power Output     ...                                                                ...            ...               3.6                  13 15     watts.
Total  Distortion                                                             ...          ...             3.a            4.5             3.5     %

CAPACITANCES.

!;nut                                :::      6'.3    g::                  !::f|      :           :::        :::<f8i!    3[:

*per  Valve.

985 / /
240ZOOleoaJi,L,20Za:IU|LJC)aZa8C)40

I- /
I2---- /

/
--/,

•u
•1

|ro 11
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/ /
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/ / /
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E=eppanti
HALF  WAVE  RECTIFIER

An  indirectly  heated.  half wave  rectifier, for iise in equipments
with  series  heater  chains.

PHYSICAL  DETAILS.

Base                                                                 B9A-Noval.
MaLx.  Overall  Length        ...                          67.5  mm.  (2#in.).

Men.  Seated  Height         ......          60 .5  mm.  (28in.).

MaLx.  Diameter     .........           22 .2  mm.  (gin.).

Mounting  position             .,.                          Any.

BASE  CONNECTIONS.

Pin  I-Internal Connection. Pin 5-Heater.
Pin 2-Internal  Connection. Pin  6-Internal  Connection.
Pin  3-Cathode.                        Pin 7-Internal  connection.
Pin 4-Heater.                           Pin 8-Internal  connection.

Pin 9-Anode.

HEATER.

Heater  current   ......           0 . I   amp.

Ileater  voltage    ......              38  volts.

RATINGS.

Max.  Peak  Inverse  voltage         ...           700 volts.

Max.  R.M.S.  Anode  voltage       ...           250  volts.

Max.  Rectified  current                ...            I  lo  rnA.

Max.  Peak Anode  current         ...          660  rnA.

Max.Vh_k(pk)(Htr.neg.)           ...           550volts.

TYPICAL  OPERATING-CONDITIONS.

Capacitorlnput.
R.M.S.  Input  voltage       ...              Ilo

RectifiedECurrent              ...              Ilo

Min.  Supply  Impedance...                  0

Max.  Reservoir capacitor            loo
DC.  Outputvoltage       ...             112

_I

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
FULL  WAVE  RECTIFIER

A  directly  heated,  high  vacuum  full  wave  rectifier.

PHYSICAL   DETAILS

Base         .........       International   octa[
Bulb.........Clear
Max.   Overall    Length...        135   mm.   (5%'')
Max.   Seated   Height   ...        ]2[    mm.   (4£")
Max.   Diameter   (Bulb)         52   mm.   (2fa'')
Mounting    Position      ...       Vertica.I,  base   down;

or    horizontal    with
pins   I   and   4  in   ver-
tical   plane.

BASE   CONNECTIONS
Pin   I.-Noconnection.     Pin   5.-No pin.
Pin  2.-Filament.                  Pin   6.-Anode   1.
Pin   3.-No pin.                    Pin  7.-No pin.
Pin  4.-Anode  2.                 Pin  8.-Filament.

FILAMENT

:i!:::::  tou'::::t      :::        :::        ::8::I;:..

RATINGS

#:X:  R#s.!nAvne::ee ¥::::i:        i::°R:t:!nt:.Chart.
Ma,x.    Rectified   Current...           See  Rating chart.

*Max.  Peak  Anode  current            675   rnA.
*Min.   Limiting  Resistance...

*tMax.   Hot-switching   Tran-
sient   Anode    Current...

170   ohms.

2.35   amps.

TYPICAL   OPERATION
Capacitor-Input   Filter

; Ei.lT;:: I n' ; :tutc::i::%r                  4ig
*Min.    Supply    Impedance                       170

DFf,t9rut,pauptpYoo#iat'nputto

AtHalf-Load       /      112.5mA.        510
Currentof     \          78mA.        -

AtFull-Load       /        225mA.       430
Currentof     \        ]56mA.         -

Voltage  Regulation, Half-load
to   Full-load  Current  (approx.)     80

550     volts
'0     #F.

230     ohms

-   volts
660     volts
-   volts

590     volts

70     volts

*Each  Anode.

tFor  maximum  duration  of  0.2  sec.

±When  a  filter  input  capacitor greater  than  104F.

:Sffeucst::;  :tu p:iayy ; iepend:Cnecsesa::  ::o;!dnc:::Seeedi::
the   hot-switching  transient  anode   current.

a.I,

WC.f

Base
Connections

underside  View
of  Base

-:'. '.::.',.I,'.'.,,,,,,-,,,,,,.:.,..I.ji,.:i,,i:::,

FER'RANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



- TYPICAL  OPERATION   (cont.)

Choke-Input   Filter
*Ei.,T::.,#tc¥#eage

DC  Output Voltage at  Input to
Filter   (approx.):-
Current of
At Half-LoaLd

At  Full-Load
Current of

450
lot

135  rnA.                  365
I 12.5  rnA.

270 rnA.
225 rnA.

345

550     volts
10|   henries

-   yolts
460     volts
-   volts

440     volts

Vt°:tFa:,:.roea8duta:jr°r:'nFiif;Jp°raodx.)          2o              2o    volts

I

8a'

t

``

L<-

-.
d±

a 20 4a 60 8 0 I 00 I 0

ANODE    Volts  DC.

*Each   Anode.

tThis   value   is   adequaLte   to   maintain   optimum   regulation   in   the   region
to  the  right  of  line   L   ±   10H  on  cLirve  Operal:ion   Characteristics  with
Choke-Input   Filter,   provided  the   load   current   is   not   less  than   35mA.
For   load   currents    less   than   35   rnA.,   a   larger   value   of   inductance   is
required  for  optimum  regulation,

I:o::sR::,'r|:tis:i,d::n,:ua:treo:ti:,eo:Ha:;:a,:uar:ype:,u?f:I:tr:;gn:|ftth,%n;sc,t:ehris:t:ss:e:Jio;:.

For   load   currents   less   than   50   rnA.,   a   larger  value  of   induct:ance   is
required  for optimum  regulation.

Page 1
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RATING   CHART
(Page 4)

The   graphical   presentation   of  the   relationships   between   maximum   AC.

voltage  input  and  maximum  DC.  output  current  derived  from  the  fundamental

ratings  for  condit;ons  of  capacitor-input  and   choke-input  filters.     The   use   of

this  chart  together  with  the  graphs  of  Operation  Characteristics  will  enable

the   equipment   designer   to   select   operaLting   conditions   within   the   specified

ratings.

OPERATION   CHARACTERISTICS.
Full-WAVE  CIRCUIT,  CAPACITOR-lNPuT  FILTER

(Page  5)

This  shows  the  typical  operating  curves  for  such  a  circuit  and  by  means  of

the   boundary   lines   "ADK"   the   limiting   current   and   voltage   relationships

presented  on  the  Rating  Chart.

Full-WAVE  CIRCUIT,  CHOKE-INPUT  FILTER
(Page  6)

This  shows  the  typical  operating  curves  for  such  a  circuit  and  by  means  of

the   boundary   lines   "CEK"   the   limiting   current   and   voltage   relatioriships

presented  on  the  Rating  Chart,  together  with  information  as  to  the  effects  on
regulation  of various sizes of chokes.     The  inter-section  of one  of the  long-dash

lines  with  a  continuous-line  curve   indicates  the   point  or`   the  curve  at  which

the choke  behaves as though  it  had  infinite  inductance.     To the left of the choke

boundary  line  the  regulation  curves  depart  from  the  solid  line  curves  as  shown

by the  representative  short-dash  regulation  curves.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



1601280400

Vf\\ZZZ%

\\.c%J?2Z
5.CABAcH8OVO`KENL LTS88INPY.

UOTPUT

FORPERSU!EAEBt
LapH^8iwac

EVATERLulsTES

d d
ATl ONC IC

WITH   C„OKE'NPU TTO FILTE A.

11 8a&

MAW'TX.alJC PER1101(
IATlElk

#8T4, 11
a5

¢.

Itry z

iz`!̀,g
A

•1

`'2.
I r#   -.;

\-
I

+

_ZB
I

I 11
`

I E|
I \

11\
5,0` 5

I

4 0 6 0

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



R.857®C\Issue3Mar.,1956

OPERATION

FEunTl 5U4G

CHARACTER IST lcs
FULL-WAVE  CIRCUIT,  CAPACITOR-INPUT  FILTER

BOO7004?cOIJJIO8sOo5aZE400cOI9=cOOaL+3=2ooloo
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DC.  IOAD    Mlll`AMPE`ES
SEE   NOTE   ON   PAGE   3                                                                        Page
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OPERATION  CHARACTER.STICS
FULL-WAVE  CIRCUIT,  CHOKE-INPUT  FILTER
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F el,ran,i
l=ULL  WAVE  RECTIFIER

A directly  heated  high  vacuum  full  wave  rectifier.

PHYSICAL   DETAILS

Base
Bulb

#:¥Sei:£a:I:gLreel(%Biattshe)
+             Mounting  position

BASE.

Pin  I-No  Connection.
Pin 2-Filament.
Pin  3-No  Pin.
Pin 4-Anode 2.

lntemational  Octal.
:..          clear.

i!er¥i,!iBn::,a.L„
or    horizontal    with
pins 2 and  4 in verti-
cal  plane.

FILAMENT.

Filament  voltage                 ...                           5.O  Volts.
Filament current                            ...          2.0 amps.

GRATINGS.

Max.  Peak  Inverse  voltage          ...           1400  volts.

R:Tt.isfi.e!n€::rs:?ply v:::age.-       S:: g:# :: ;:g: 2:

§i%£.:Lie:at{t:&8?to:dhe?S:€t::rceent......££6irA?honpage3.
Transient Anode  current               2.5  amps.

TYPICAL  OPERATION.

Capacitor-    Choke

SR.M.S.  Input  voltage       ...                      'n3P5uot.          :no%u:.o,ts.

*§!n!:i!::;i::r:;i§j;:;;:ai:i;t;: Input           £       ±  #::.es.
360            380  volts.
125               125   rnA.f-

Issue  4.
Sept.,1962

*For supply  frequency  25  to  1000 c/s.

tEach  Anode.

§For  maximum  duration  of 0 .2 sec.

W.C.          f

Base
Connections

underside  View
of Base

All  dimensions
shown  are in

milimetres
(max.).
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FERRANTl
l=ULL  WAVE  RECTIFIER

fa:hjondd:r:sctitrtehrenaat|#'c::8nhec:::u::'o:ue''s%:V:f:::!f'eeart'er.he a„,,,.

PHYSICAL  DETAILS.

Base             ............          International  octal.

Bulb............CleaLr.

Max. Overall  Length       .... „          ll9 mm.  (4#ins).
Max. Overall  Bulb  Diameter     ...            45  mm.  (l#in.).
Ivlax.  Seated  Height          ...,..           104  mm.  (4ckin.),

Mountillg  position            ......         Any.

BASE  CONNECTIONS.

Pin  I-No connection.                   Pin 5-No  pin.
Pin 2-Heater.                                Pin 6-Anode  I.
Pin 3-No pin.                                 Pin 7-No pin.
Pin 4-Anode 2.                              Pin 8-Heater. Cathode.

HEATER.

Heater voltage    .........          5 .O volts.
Heaiter current  .........         2 .0 amps.

RATINGS.

Max.  Peal(  Inverse voltage         ...        1400 volts.
I.MaDc.  Peak Anode current         ...         375  rnA.

'Max.  R.M.S. Anode voltage      ...         500 volts.

Max.  Rectified  current                ...          125  rnA.
*Min.  Limiti ng  Resistance             ...            30 ohms.

TYPICAL OPERATING  CONDITIONS.

CONDENSER INPUT.

*R.M.S.  Input voltage       ......          350 volts.

Rectified  current             ......          125  rnA.
•Min.  Supply  Impedance.„          ...            50 ohms.

Max.  Reservoir condenser       ...            32 uF.

CHOKE  INPUT.

*R.M.S.  Input Voltage       ......          500 volts.

Rectified  current            ......          125  rnA.
Min.  Input choke lnductance   ...              4 henries.

*Per Anode

Base
Connections

Uiiderside  View
of  Base

45.0

36.0

041„9

All dimensions
shown are in
millimetres.

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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6AB8

e  with  series  or
mains.     Primarily
locking oscil lator
The  1:riode  see-

cillator  or  audio
may  be  used  as

lve.

A-Noyal.
5  mm.  (2#in.).
5  mm.  (23in.).
2  mm.  (3,n.).,.Anode.

Base
Connections

underside ViewofBasetr"Th5
SuppressorGrid.

a  Screen  Grid.volts.

aLmps.

550 volts.
400 volts.
I  .2  kv.
250 volts.
3 .5  watts.
I  .2  watl:s.
25  rnA.

t   350 rnA.
I  .3  volts.
2 .2  MQ 67.5                               „,OH
I  .0 Mn

\T'

'50 volts,
20kQ

550 volts.
2cO volts.

LUU U  UUAlldimensionsI  watt.
8mA.

nt   200  rnA.
3Mn

150  volt:S.
20kQZOO  volts.

200     volts.0volts.i!.0volts

shown  are  in
17.5      rnA. millimetres(max.).FEutANTl
3-3      rnA.
3.3     mAIV.
150     kQ

14

h  a   maximum  OfErcircuitswhere

less  than  50 mv.
inst   microphony.

HADDERTON,   OLDHAM,   LANCS.

FERRANTI
PENTODTRIODE

An  indirectly  heated  triode  pentode  for
parallel   heater  connection   on  a.c.   or  d.c.

:jnodntieayp:rsto°dbeeasus:d`raasm:fi::PEio:a'iYneg.
voltage  amplifier,  whilst  the  pencode

PHYSICAL  DETAILS.

Base.........
Max.  OveraLII  Length        ...

#::: i#megtFre{8Bhutib)   :::
Mounting  position             ...

BASE  CONNECTIONS.

Pin  I-Triode Anode.         Pin
Pin 2-Triode Grid.            Pin
Pin  3-Cathode, shield.     Pin
Pin 4-Heater.                     Pin

5-Heater.

8-Pentode
Pin 9-Pentode Control  Grid

HEATER.

Heater voltage    .........          6 .3
Heater current   .........          0 .3

RATINGS.
PENTODE SECTION.

#¥:gel:oidinupt:I:¥taa¥ne°e[::::Anod:....Volta:::

#%:£Cnr:::#s!stiapga:ion...         :::         :::
Max.  Screen  Dissipation                ......
Max. CaLthode Current
Ivlax.  Peak Instantaneous Catho.a:
Min.  Negative Grid  voltage      ...

is-:8:i:_-R:_:ir:::(!k':-!5=i;
ax.  Vh-k               .........

TRIODE  SECTION.S*

#g: A::i: gu,sT::a;rae,Y.o::?5e     :::        ::;
Max.   Cathode  current              ...

Srvlax.  Peak Instantaneous Cathode

CHARACTERISTICS.
PENTODE  SECTION.

i::rp:p::::s¥,:€::vdo,yaog|:age.          :
Anode  Current

Mutualconductance        :::           :::
Screen  Current    ...

Anode  Impedance              ......
Inner  pr         ............

*ramx:.,,lps::Ss:  duration   10%  of  one  cycle,

SA:#:i:uorur:#c°;a%thA.
S±#haeundjt°h:uttr::ievas'::;ion  is  used  in

no   special   precautions   need   be   taken   aga

FERRANTI    LIMITED,   GEM    MILL,   C



CHARACTERISTICS-ontinued.
TRIODE  SECTION.

f:%d#:::8e   .::       ...
Anode  Current

A#Ffi:Tt?::aFnaccetor       :::         .,....
Mutual  conductance        ......

loo  yo'ts.
-2 .3 volts.

4 .0  rnA.
12 .5  kQ
17.5
' .4 m^lv .

TYPICAL  OPERATION.
PENTODE  SECTION

(as Audio  Output Valve).
Anode  voltage     ...                          170          200          250     volts.
Screen  voltage     ...                           170          200          *          volts.

:uopnE::isgrri?rtdo,Yao::ag:..      i.9     -8.8    -|2.2    ::i:::
**Anode  current                    ...              15         17.5              14     rnA.
**Screen  current    ......          2.8          3.3          2.6     rnA.

Mutual  conductance        ...           3.2          3.3          2.6     rnA/V.
Anode  Load                               ...                11                11          17.5      kQ

tlnputvoltage       ......         0.7         0.7         -       volts
(r.in.s.)

=lnputvoltage        ......          3.5          4.0         -       volts
(r.in.s.)

=Poweroutput      ..                            I.0           I.4        I.55     watts.

(as  Frame  Output  Valve).
Anode  voltage      .........               170
Screen  voltage     ...

=uopn:::is8rrj€rjdo,¥aogl:ag?..         :.:
**Anode  Current
**Screen  Current    ...

(as  Sync.  Separator).
Anode voltage     ...
Screen  voltage     ...
Suppressor  Grid  voltage.          :::
Cathode  Grid  Voltage    ...
Anode  current    .........

TRIODE  SECTION.

(as  A.F.  Amplifier).
Anode  voltage     ......           170
Grid  voltage          ......- 3 .5
Anode  current    ..,...           I  .0
Anode  Load            ......          400

§3t:,:d:Rfe;i;t,::ge  :::        ...         24
..            10.5

(following  valve)       ...           330
§Total  Distortion  „ ....          7.6

170
0

-9
8.5
I.6

*Screen  Feed  Res;stor 4`700  ohms.
**No  Signal.

tpower Output of 50 mw.
±Total  Distortion  of  10%
§guurtr:::.V°Atta,Sew::dou%;Sutt°j::,::g::dt]Eteo::jaor:i:fappp°rs:t*r:a€::;

proportional  to the voltage.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTl
6AK8

..---ffi     ," ----   ---TRIPLE   DIODE  TRIODE

Base

An   indirectly  heated  triple  diode  triode.     One  diode  has  a
separate  cathode.     Primarily  designed  for  use  as  A.F.  amp[i-
tier and  demodulator  in  FM/AIVI  Receivers.

PHYSICAL  DETAILS.
Base              . . .           . . .           . . .           . . .           B9A.  Nova|
Max.  Overall  Length        ...          .. .          67 .5  mm.  (2asin.).
Ma.x.  SeaLted  Height          ...           .„          60.5  mm.  (2gin.).
Max.  Diameter     ...          .„          ...          22.2  mm.  (gin.).
Mounting  position             . . .           . . .          Any.

BASE  CONNECTIONS.
Pin  I-Diode 3 Anode.      Pin 6-Diode  I  Anode.
Pin 2-Diode 2 Anode.      Pin 7-Triode cathode.
Pin  3-Diode 2 Cathode.                Diode  I  cathode.
Pin 4-Heater                                      Diode 3 Cathode   shield~\,1~1-,Pin5-Heater.Pin8-TriodeGrid.

Connections

underside  ViewHEATER.
.Heater voltage    ...          ...          . ..          6 .3  volts. Of  BaseHeater current   ...          ...         ...       0 .45 amp.

RATINGS.
TRIODE SECTION.

#%: A::g:?uo?tpalgevolt.::e     :::
Ivlax.  Anode  Dissipation               ...
Max. Cathode CurrencS#:£#:i          :::       ;::       ;;:

tMin.  Negative Grid voltage      ...
DIODE SECTIONS.

#:X:  E:I;¥.¢E:::np;Bfoeae  I      :::
Max.  Peakcurrent  Diode2      ...
Max.  Peakcurrent  Diode3      ...
Max.  Current  Diode  I    ......
Max. Current  Diode 2   .,....
Max.  Current  Diode  3    ......

CHARACTERISTICS.
TRIODE SECTIONS.

Anode voltage     .........
Grid  voltage         ......
Anode Curren. ,
Mutual  conductance       :::

fTopd:f'ffti::aFnaccetor      :::
DIODE  SECTIONS.

Bi:8:i!:3:!::::
Diode  3  Impedance lS:.!d

550 volts.
300 volts.

I  watt.
5mA.
3MQ

20kQ
150 volts.
I  .3  yolts.

55%               2£fiQ

ra"d/ra'~d               .........                  0 .65 to  I  .5

MICROPHONY

E!:srto#o:n.#v:;;:,cs:i:cs:ii:i:ht:c;hp5e6ch:'#:u:t::in:i,::ie:!a,i;n;:
stage  at BOO c/s.  and  higher frequencies.

TYPICAL OPERATION.

AnodTer'gud;pi;¢:,fa:ep"fierwji}o8r]d2Couorre2n5tobja£.ovo,ts.
220      220    loo    220    kn

10           10        '0        10     Mn
0000

Anodecurl.ent                  ...       0.46     0.561.4     0.8     rnA.

Anode  Load  Resistor      ...

€::£oRdees:RteosfstortRg7k,

itoatgaigFsitnortion......
(for Vout=3V  r.in.§.)

Total  Distortion

Grid(fR°:s%%r`=o:Vfori.I:ivsi.2g
yalve.....,.,,

51           53        47        55

a.4       0.3    0.250.2     %

I.I       0.9    0.8    0.6     %

`   680       680    330     680     kQ

*::r23PfiE3t£:;Y!th grid  Current biasing  Rg_k may be increased

tFor grid  current of 0 .3 u.A.

All  dimensions
shown are  in
millimetres

oth(em#i;eu:i:::d).

FERRANTl    uMl`TED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



CAPACITANCES.          TRIODE SECTION.

::;!d=;,ihl

I  .9  pF.
I  .4  pF.

:::   <o?688E:
DIODE  SECTION.

kfy'di'dk't,k'k%..Sk),~d
+ kt,  k'd,  k"d, s)

802
V' 0. I I.5

I2
S

b

t'
I

Ii
., I.h

I

50 I00 150 200 250 30
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FERRANTI
DOUBLE  DIODE

A   miniature   Double  Diode  with   separate  cathodes  designed
for   high   frequency   operation.     There   is   internal   screening
between  the  sections.

•..           87G.
54 .5  mm.  (2jzin.).

......            47.5mm.   (13in.).

I..             I9  mm.  (gin.).

...            Alny.

BASE  CONNECTIONS.

Pin  I-Cathode  I.                    Pin 4-Heater.
Pin 2-Anode 2.                        Pin  5-Cathode 2.
Pin  3-Heater.                            Pin  6-Internal  shield.

Pin 7-Anode  I.

HEATER.

Heater  voltage     ......                          6 .3  volts.
Heater  current   .........          0 .3  amp.

RATINGS.

Max.  Peak  Inverse  Voltage
Max.  R.M.S.  Input  Voltage

*Max.  Peak Anode  Current
*Max.  Rectified  Current  ...
*Max.  Resonant  Frequency

Max.  Vh-k

420  yolts.
150  volts.

54  rnA.
9mA.

700  M/cs.
330  volts  DC.

TYPICAL  OPERATING  CONDITIONS.
(as  Half-wave  Rectifier)**

CAPACITANCES.

:iii;!ii:i:;

I-....... <0.026  pF.
.........             3.0  pF.
....-....             3.0  pF.

...            3.4pF.
•........             3.4  pF.

*Each  Section.

#With  close-fitting external  shield  connected  to  Cathode  No.  I
twith  close-fitting  external  shield  connected  to  Cathode  No.2
±With  close-fitting  external  shield  connected  to  Anode  No.   I
§With  close-fitting  external  shield  connected  to  Anode  No.  2

i.twith  close-fitting  external  shield  connected   to  earth.
**For  half-wave  operation.  the  two  units  may  be  used  separately

or  jn  parallel.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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F=ERRANTI 6A®8          IAi;a,

DOUBLE  TREODE
A  double  triode  with  separate  cathodes.     Designed   for  use
as  an  R.F.  Amplifier  or  self oscillating  Mixer  in  F.M.  and  A.M.
receivers.

PHYSICAL  DETAILS.

Base                                                                   B9A-Novail.

;;I   :i:8,6!:  #;a"SBase
Max.  Overall  Length        ...                           56  mm.  (2*in.).
Max.  Seated  Height                                          49  mm.  (l±8in.).
Max.  Diameter     ...            . . .            . . .      22 .2  mm.   (gin.).
Mounting  position              ...            . ..           Any.

BASE  CONNECTIONS.

Pin  I-Anode Triode 2.         Pin  5-Heater.
Pin  2-Grid  Triode 2.             Pin  6-Anode  Triode  I.
Pin  3-CathodeTriode2.      Pin  7-Grid  Triode  I, Connectlons
Pin 4-Heater.                           Pin 8-Cathode Triode  I.

Pin  9-Shield. Urt.derside  View
HEATER. of  Base

Heater voltage    ...          .„                         6.3  volts.
Heater  current   .. .           .. .           .. .     O .435  amp.

RATINGS  (Each  Unit,  unless  otherwise  indicated).

+I.9*<+I•',,Alldimensionsshownarein

Max.  Anode  supply  voltage      ...          550  volts.
Max.  Anode  voltage        . . .           . . .          300  volts.

tMax. Anode  Dissipation                             2.5  watts.
Max.  Cathode  current                                  15  rnA.
Max.  Neg.  Grid  voltage               ...          `loo  volts.
Max.  Rh_k               . . .           . . .                             20  kf2
Max.  Vh_k                                                             90  volts.
Max.  Rg_k                ...                                                  I   MQ

CHARACTERISTICS  (Each  Unit).

Anode  voltage     ...                                        200  Volts.
Grid  voltage         . . .                                     -2 .3  volts.
Anode  current    ...                                            10  rnA.
Amplification  Factor        ,                               57
Mutual  conductance       ...           .. .          5 .9  rnA/V.

TYPICAL  OPERATION.

As  R.F.  Amplifier  in  F.M.  or  A.M.  receivers.

Supply  voltage     ...                                          250  volts.
Anode  resistor     ...           . . .                           I  .8  kf2
Anode  voltage     . . .           . . .           . . .          230  volts.
Grid  voltage         ...           ...           . . .             -2  volts.
Cathode  Bias  Resistol.    . . .           . . .           200 f2
Anode  current    ...           ...           ...              10  rnA
Mutual  conductance       ...          .„          6.0  rnA/V.
Anode  Impedance                                          9.7 kQ
Equivalent  Noise  Resistance      ...           500Q
Input  Resistance  (at  loo  Mc/s.)               6.0 kQ

As  a  self-excited  Frequency  Changer for  F.M./A.M. in i I I i met res.

Supply  voltage     . . .            .. .            . . .           250  volts.
Anode  Resistor    ...           ...                              12  kQ
Grid  Resistor        .. .            . . .            ...            I  .0  Mf2
Oscillator  voltage             .. .           . . .           3 .0  volts.
Anode  current    . . .           ...           . . .           5  .2  rnA
Conversion  conductance                          2.3  rnA  V
Anode  Impedance                                            22 kQ -
Input  Resistance  (at  loo  Mc/s.)                  15  kQ

fErm^wTi
tMax.  Total  Anode  Dissipation  (pat+pa„) =4 .5  watts.

ERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



CAPACITANCES  (without  external  shield).

ii;i:ii::::i

3.0
...                I.2

I.9
:           o.18

I.5

::   <o.o4
. . . <0 .008
. . . <0 .003
. . . <0 .008
. . . <0 .008
. . . <0 .cO3

*Each  Unit.

t\^/ith  external  shield.

6AQ8Vh=6.3

252015105

/
I. .I
I.II

.. II
I I II

II II . I .II I II
. I I I I

I. III I II I I. I .
I I III II
I I I III.. . I .I . I .
I I. . - III II I I

I . I II III I
I . I IIII . I I I II I II --4 -

CONTROL  GRID  VOLTS.
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FERRANTI
DOUBLE  DIODE  PENTODE

I:si:n:38f8r::seanasjnadireetcet:¥or|eAt.evd.ci,a:nb|eA?i?daempp,:fir::i:
radio  receivers.

PHYSICAL  DETAILS.

Base

Lo£.c83era||Length

#:#;:t;:tFre{8Bhut|b)
Mounting  Position

BASE  CONNECTIONS.

Pin  I-No connection.          Pin  5-Diode Anode  I.
Pin 2-Heater.                          Pin 6-Screen Grid  (g2).
Pin  3-Pentode Anode.         Pin 7-Heater.
Pin 4-Diode Anode 2.          Pin 8-Cathode,

Suppressor Grid  (g3).
Top  Cap-Control  Grid  (gi ).

HEATER.

Heater  voltage    .........          6 .3  volts.
Heater  current   .........          O .3  amp.

RATINGS.
Max.  Anode  voltage        ......          300  volts.

#:E:S:::::!:itpa,;evo,:;ge    ::         !35::i:::

#:X: fi::tdeer.%j::ipoadt:°Voitage...         loo volts DC.
...       2.25  watts.

#X: SDcj:edeencDu!:ijepnattj(°enach  diod.:)        I.0  rnA.
0 .3  watt.

Min.  Grid  voltage             ,,.                              0 volts.

TYPICAL OPERATION.

PENTODE  SECTION.

Class  A|  Amplifier.

Anode  voltage     ,..               loo
Screen  voltage     ...                loo
Grid  voltage                            -3
Anode  current   ...              5.8
Screen  current   ...                I.7
Grid volts for cut off       -17
Mutual  conductance         0.95
Anode  Impedance                 0.3

Resistance  Coupled  Amplifier.

S|unpopdl: Too::agRees,;;;r     ..                o.29        o3g9    #s.
Screen  Feed  Resistor       ...                      I.2              I.5     MQ

A.uat?8iu¥,::sis:i,:ge    :::             35g!
55

%t:i8deRGe:fi:tor fori6||owing valve    0 .5

DIODE  SECTION.

Refer to  curves for Type  6Q7G.

1800     ohms.
95     yolts.

loo
I.0      MQ

Base
Connections

Underside  View
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LllvllTED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



6B8G •ERRAMTI

AVERAGE  CHARACTERISTICS          PENTODE  SECTION

ANODE   CURRENT    (rnA).
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FERRANT]
R.I=.  PENTODE

An    indirectly    heated    R.F.   Pentode   for   use   with   series   or
paLraLllel    heater   connection   on   a.c.   or   d.c.   mains.    Primarily

&eesc'gjnv::s.fair.ujsseai:oa:uj:;i.,e°;o|.FLseATsP'ifievid:noTae+epYi%`:rn,
mixer or synch. separator.

PHYSICAL  DETAILS.

Base......

#:X:S)eYa::a''HLeej:Etch
Max.  Diameter     ...
Mounting  Position

B9A-Noval.

:::       !I:I £:; (;gg;:,..).
``.`..       -RrJ.

BASE  CONNECTIONS.

Pin  I-Cathode.                       Pin 5-Heater.

5i: 3=::tnht:::.Grid ,g,,      Ei: =ihni:Lde..
Pin 4-Heater.

Pin9-Suppres::nrgjsdci::)n.Grid(g2).

HEATER.

I:::::!:Irtraegnet:::......o.3amp.
6 .3  yolts.

RATINGS.

#=:#LTo.dseu¢3i¥a¥e°'ta8.:.

#:::icnr:::5?s|stiapgaetion:::

#:X:%CarteheondeD€Sujpra:i°tn
Max.  Vh-k               ......

#[=:k(a:tea;:;b;gs',:.:.:Max.  Ri;ik_               ......
*Min.  Negative  Grid  Voltage

CHARACTERISTICS.

Anode  voltage     ......
Screen  voltage     ......
Suppressor  Grid  Voltage
Grid  voltage          ......
Anode  Current
Screen  Current   .„
Mutual  conductance        ...
Anode  Impedance
Inner  L4         ......
IEnqpu|:apean?pknoEs!atR:9isTac!:.e)

CAPACITANCES.

:::=:!`;g,"

550  volts.
300  volts.
300  yolts.
2 .5  watts.
0 .7 watts.

15  rnA.
150  volts.
I  .0  Mn
0 .5  MQ
20kn

I  .3  volts.

170  volts.
170  yolts.

0  volts.
•..- 2  volts.
I..                10  rnA.

2 .5  rnA.

;;:        z6grQAtv.
...               50

10kQ
I  .0  kQ

3::8E:
...             3.3  pF.
. . . <0 .007  pF.
•..    <0.01   pF.
•.....   <o?;i iE:

SFor  grid  current  of 0 .3  [lA.

Base
Connections

underside  View
ol`  Base

All  dimensions
shown  are  in

millimetres  (max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
VARIABLE-Mu.  R.F.  PENTODE

A    high    slope    R.F.    Pentode   designed    for   use    in    F.M/A.M.
Receivers.

PHYSICAL  DETAILS.

BaLse......

Max.  Overall  Length
Max.  Seated  Height
'Max.  Diameter     ...

Mounting  Position

...          B9A-All  Glass.

...          67.5  mm.  (2#in.)

...           60.5  mm.  (28in.)
22 .2  mm.  (gin.)

•..            A:ny.

BASE  CONNECTIONS.

Pin  I-Cathode.                                    Pin  5-Heater.
Pin  2-Control  Grid  (gi)                     Pin  6-Shield.
Pin  3-Cathode.                                    Pin 7-Anode.
Pin  4-Heater.                                          Pin  8-Screen  Grid  (g2).

Pin  9-Suppressor  Grid  (g3).

HEATER.

Heater  voltage    .... „                          6.3  volts.
Heater  current   .........          0 .3  amp.

RATINGS.

Max.  H.T.  Supply  Voltage
Max.  Anode  voltage       .
Max.  Screen  voltage       .
Max.  Anode  Dissipation
Max.  Screen  Dissipation
"ax.(Egfn=TOE3rENo`to=?

Max.  Cathode  Current
Max.  Vh-k               ......
Max.  Rg,-k            ......
Max.  Rh-k               .-....

CHARACTERISTICS.

Ya-Vt)

Xg3

¥:....-...
1g2

8in
ra
Red......

Vg,  for  loo  :  I
reductionofgm       -30 33                  -35     volts.

CAPACITANCES.i
Cin                                                                                7'5  pF.

:::il                                 .   ooi?:;:.(::: )

Base
Connections

Underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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FERRANTI
TRIODE

]t;!!:;,ij;q:udeseis!;:Tciiijc::i:eti:ait::a!:i#:::1fe!f|#:c::i:d:erd:o;%i!

PHYSICAL  DETAILS.

Base......

#¥: 9eva::i"HLeej:8h:h      :::
Max.  Diameter     ......
Mounting  position             ...

BASE  CONNECTIONS.
Pin  I-Anode.
Pin  2-Internal  Connection.
Pin 3-Heater.
Pin 4-Heater.

HEATER.

#::::: ¥:'rtrae8net  : : :

RATINGS.

¥:;:3:c:gf.!d?s';!p::e:,goen:::
Max.  Grid  current          ...

#¥:peh=E

TYPICAL OPERATION.

CLASS  Ai  AMPLIFIER.

?::d:go:?r:eegnet   :::       ::,
Mucual  conductance       :::

A#figt?::aFnaccetor     :

87G.
54  mm.

:::          48mm.
•..            '9  mm.
•.-           A'ny.

...           6.3  volts.
•         O.15amp.

Class C
Class A I           Telegraphy

300                   300 volts.
3.5                     5.O watts.

-50 volts.
8 .0  rnA.

I.0                  _MQ
loo                    loo volts  DC.

loo                   250 volts.
a             i.5 yolts.

11  '8                      IO.5  rnA.
3.I

6,25o             7,id3omhAJ¥.
'9.5                        '7

R.F.  POWER  AMPLIFIER.     CLASS  C  TELEGRAPHY.

A::g:!:lr?egnet(DC)

8:i8¥:'rtrae8net((DD%)
Driving  power     ...
Poweroutput     ..

300 volts.
25  rnA.

-27 volts.
7mA.

CAPACITANCES  (With  close fitting  metal  shield).

::n_u:                                          :::       i:i;I:

;A:r5%dF|?/ts?freqiiencies.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
Millimetres

(max,)

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
OuTPUT  PENTODE

Tny::e6oFu6tGpujt§s::g:n:jrACct'¥adh[eoatree€epveenrts°:neddaeusai:eadm;;jrfi:;se.

PHYSICAL  DETAILS.

Base              ...
Max.  Overall  Length       :

#X: i;:t;:tFrej(8Bhutib)   :: :
Mounting  Position

International
119   mm.
104  mm.
45  mm.

A,ny .

BASE  CONNECTIONS.

Pin  I-No  Connection.'.    Pin  5-Control  Grid  (gi).
Pin 2-Heater.                     Pin 6-No  pin.
Pin  3-Anode.                      Pin 7-Heater.
Pin 4-Screen Grid  (g2).   Pin 8-Cathode,

Suppressor Grid  (83).

HEATER.

I:::::!:lrtraegnet   :::          :::          :::         o.7amp.
6 .3  volts.

RATINGS.

i:;  {§::§t§e;r.¥§#j:::6o,Cage         3:# ;ja:{§DC

375  volts.

I  I   watts.

TYPICAL  OPERATION.

Single  Valve  Class  Ai  Amplifier.

fen.:::¥:i::g:    :::        ...           2;8

i:::re°t€:i:n¥°('Zae8reo s.i;.na|)        34
-16 .5

Anode  Current
Screen Current (!

ax.  Signal)           36
erosignal)        6.5

#:i:,I:in:prnerd:::tc:er{afx;;i:.:?))86°ul2.5
Cathode  Bias  Resistor    ...                410

A.n::: 5oua,d.u,    ::                      7g¥
Total  Harmonic  Distortion                 8

ic:r;a:r:g,¥:i:::s:¥::tra8e

;:::a;k§:§nu::i::::i:i;::i8di}i§:a§..:§e#})
AnodetoAnode     ..

Power output     ......
Total  Harmonic  Distortion

Base
Connections

underside View
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).
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FERRANTI
V.H.F.  DOUBLE  TRIODE

A  double  triode.  with  common  cathode,  designed  for  use  as
an  R.F.  power amplifier or oscillator.

PHYSICAL  DETAILS.

Base
Max.  Over:I.I  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

87G.

:;,:;:E:(:5Ei,:,..'.
Any.

BASE  CONNECTIONS.

Pin  I-Anode Triode 2.         Pin 4-Heater.
Pin 2-Anode Triode  I.          Pin  5-Grid  Triode  I.
Pin  3-Heater.                          Pin 6-Grid Triode 2.

Pin 7-Cathode.

HEATER.

I:::::!:I.t.ae8net  :::        ...

RATINGS.§

Max.  Anode  voltage        ......
Max.  Anode  current      ......

#:x: A:::teiyE%it:t'oon,Cage     ..
Max.  Grid  current           ..... :

#:X:X:=£(cath6.ae  Bi:;i         :::

TYPICAL  OPERATION.§

Class  AI  Amplifier.

Anodevoltage     ...
Anode Current

*Auto-bias  Resistor
Mutual  conductance       :
Amplification  Factor        ...
Anode  Impedance

loo volts.
8 .5  rnA.

5::=hA7#
7100 ohms.

R.F.  Power Amplifier.     Class  c  Telegraphy**

A::g: !:lrt%:t...                                  I:8 ymoAt.s.
tGrid  voltage         ...- 10  volts.

Auto  Bias  Resistor                           ...          220 ohms.
Grid  Resistor        ......           625  ohms.
Grid  current        ....               8  rnA.
Driving  power  (b6.th  se:tions)            0.35  watts  (approx.).
Power output  (both  sections)               3.5  watts  (approx.).

CAPACITANCES.§

::n=gt           -
0 .4  pF.

•..              I.6pF.

§Each  Section,  unless  otherwise  indicated.
*Fixed  bias  operation  is  not  recommended.

tvalue  is  for  both   units  operating  at  the  specified  condil:ions.
±f=:itsat]::dot ftrh°emvaiu::::wS#.PP'y   °r  from   a   grid   or  cathode

**An   output  of   I   watt  may   be  obtained  from   an   ECC9l   in  a

push-pull   oscillator   at   250    Mc/s.   with   Va±150   volts,   and
maximum   rated  anode  dissipation,  and  with  a  common   grid
resistor of 2000 ohms.

•    Base

Connections
Underside  View

of  Base
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FERRANTI
R.F.  PENTODES

Ln:i;fi#iyrshoerateAdnopdeentBi::dDe:i:::frs'°jrnu;:.:norHA8€;Bat:
equlpments.

PHYSICAL  DETAILS.                       6J7G                               6J7GT
Base             ............          International  octal.

§O£:c§e;::£§,:±ee,:.¥:h,9%££:tf#::,:i:§££:i;8£;;,.;:

....,....           Skirted  Miiijatur'e.

Mounting  position            ......          Any.
BASE CONNECTIONS.

Pjn'|n±.es!,:::dv56(J67j9t.T).:::=&u:Pai:;;sorGrid(g3).

Pin 2-Heater.
Pin 3-Anode.                            Pin 8-Cathode.
Pin 4-Screen Grid  (g2).           Top caplontrol Grid  (gi).

HEATER.

I:::::!:lrtraegnet  :::        :::        :::       8..3:#:.
RATI NGS.                                                  Pentod e           Triode

Connection     Connection*

§§Xiiij:ti:;:g:§i§8;;:a:¥i:!ceage°;i
0.I

Max.  Rg-k              ......                I  .0

TYPICAL OPERATION.

Claes  Ai  Amplifier.

icn,::: ¥:I,:a£:   :::

iu:?odpdr:%E:a:greent:::
Screen Current   ...
Mutual  Conductance
Anode Impedance

Pentode
Connection
loo           250
loo            loo

Connect to Cathode
_3_3

2.0           2.a
0.5           0.5
I.I             I.25
I.0               I.5

Grid volts for cut off        -7            -7
Amplification Factor           -           -

An£#:n±:s::::c::.:tpp!r. volc¥e   O'.g

Screen  Feed  Resistor      ......          2 .5

250    yolts.
-   yolts.

I.75     watts.-   watt.
loo     volts  DC.

0    volts.
I.0     MQ

Triode
Connection*

250    volts.
*
*

4    volts.
6.5     rnA.
-rnA.

I.6?    #£/V.

-   volts.
20

250    yolts.
0.5     MQ
4.7    Mfl

Cath®deBias  Resistor    ......       0.01          0.01      Mn

€.aft.hgidg:aftR:eMn.ts.(,Zero..S.ignal!..      a,.I.:        o,.15    vmotg

!=5 3eusi!tuotrvo:,i:fi:wiL.; va,v.;.       o,.3       a.ig   tats.
Pentode              Triode

Resistance coupled Amplifier.    Connectiont      Connection.

Xh:.d:upop:zvott¥.e      :::   o,.£o        3¥        3¥   #o±ts.
ScreenFeedResistor     ...       I.2           3.0             -Mf2
Cathode  Bias  Resistor    ...     1600         2200         6000    ohms.

%e:ii%eusi::¥O:rvo:I?.ge    :::      |rg        29£          r3   volts.
following valve         ...       a.5

CAPACITANCES.
PENTODE  CONNECTIONS

:i=u:          :::         :;:         :::         :::
TRIODE  CONNECTION**

:;=u:          ;::         :::         :::         :::

I.0           0.5     Mn

6J7G        6J7GT.¥8       ,.g::   !!:max.

;::      ,;::  ;i:

*Screen  Grid _(g2) and suppressor grid  (g3) connected to anode.
Suppressor Grid  (g3) co-n-nected  t-o cacho.de.

#:t£°e°£otemr::,u!at:*dRc.:;i::::itocathode.
•Without  external  shield.

Base
Connections

underside  View
Of  Base
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FERRANTI
VARIABLE-MU   R.F.  PENTODES

Types   6K7G    and   6K7GT   are   indirectly   heated   variable-mu

sRh:;aei;::e:c:::cS::ps:.e;dnTf:°her:r::n:tee'r:n,at::e:;;Fha]sg°h*|:I;p:;:S#:e::s:a:cifnct

Top  cap    .........
Max.Overall  Length        .
Max.  Seated  Height          ...
Max.  Diameter  (Bulb)     ...
Mounting  Position

6K7GT.
Base

Topcap    ...
MaD<.Overall  Length         .
Max.  Seated  Height          ...
Max.  Diameter  (Base)     ...
Moun¢ing  position             ...

lntemational  Octal.
Skirted  Miniature.
I  14  mm.  (4+in.).

loo  mm.  (3#in.).
40  mm.  ('1%in.).

Any.

...          Intemational  octal
(Small  Wafer-metal  Sleeve).

Skirted  Miniature.
84  mm.  (3+in.).
70  mm.  (2ein.).
34  mm.  (ligin.).

•..            AJny.

BASE  CONNECTIONS.

Pin  I-No connection-6K7G.     Pin  5-Suppressor Grid.
Base sleeveJK7GT.        Pin 6-No pin.

Pin 2-Heater.                                 Pin 7-Heater.
Pin  3-Anode.                                   Pin 8-Cathode.
Pin 4-Screen  Grid.                         Top cap-Control  Grid.

HEATER.

Heater  voltage    ...                                        6.3  volts.
Heater current...                                      0.3  amp.

RATINGS.

Max.  Anode voltage        .                            300 volts.
Max.  Screen  voltage        .                              125  volts.
Min. Grid  voltage                                              0 volts.
Max. Anode  Dissipation                  .       2.75 watts.
Max.  Screen  Dissipation                  .        0.35  watt.
Max.  Heater-Cathode  voltage...           loo volts  DC.

TYPICAL OPERATION.
Anode voltage     ...
Screen  voltage     ...
Grid  VoltaLge
Suppressor
Auto.  Bias  Resistor
Anode Current
Screen  Current   ...
Mutual  Conductance
Anode  Impedance
Grid  Volts for Cut off

.      loo            250            250volts.

.       loo               loo              125volts.
-I               -3              -3  yol€s.

...     Connected  to  cathode.
-              330           220      ohms.

...      9.5              7.0            10.5        rnA.

...      2.7               I.7              2.6        rnA.

...I.65             I.45             I.65        rnA/V.

...   0.15              0.8              0.6        MQ

.    -38          J2          -52     volts.

CAPACITANCES.

Gin                 ...
Cout
Ca-g

6K7G.      6K7GT.
•..           5.0              4.6       pF.
I..          12.0             12.a        pF.

...     0.007        0.005       PF.

Base
Connections

underside  View
®f  Base-,I,:.E-

ITFTTj
All  dimensionsi::`:is-
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FERRANTI
TRIODE  HEXODES

;:a:;:u:ec:a¥ecn#o:t:!#:::trrjt%dp:eh:a:n:gt°::reo;dnyn::e:i,::t::d¥ear:a;rd!s:Soi:::i
%c:?vnet:O';n8rj:d:iastothme,ynj:rjesepirt;cuu:::'yy#i::uLt!:healL-#
frequencies.

PHYSICAL  DETAILS.
6 K8G.                              6 KBGT.

Base             ......   International  octal.  InternationaLI  Octal

¢°±xC§e;::j!'t'e+ee,:8htthl#:§k'{(#;nnT)inn';t!{;:m#Si);;e:);))
Mountil]g  Posiion

BASE  CONNECTIONS.
Pin  I-No connectionlK8G.       Pin 5-Triode Grid, and

Base sleeve-6KBGT.                        Hexode Grid  I.
Pin 2-Heater.                                      Pin 6-Triode Anode.
Pin 3-Hexod Anode.                        Pin 7-Heater.
Pin 4-Hexode Grids 2 and 4.          Pin 8-Cathode.

Top Cap-Hexode Control  Grid.
HEATER.

E:::::::lrtraegnet  :::        :::        :::        8:3::I;:.

RATINGS.
Max.  Hexode Anode voltage                 300 volts.
Max.  Hexode Screen  Voltage

Mi(n€ridesx3'd:)col.t.rot G.;id       ...

M#[#:;a(dGerAdn:)deDii;.ipatidi.

#X:#:3:eAsnc:::nv:,i:::Peat!:?.
Max. Triode Anode  Dissipation
Max. Total  Cathode  Current    ...
Max.  Heater-Cathode Voltage  ...

TYPICAL OPERATION.
Hexode Anode voltage               ...

I:::g::car:ternoY8`:iadgevo,Cage...
Hexode Anode current             ...
Hexode screen  current             ...
Auto  Bias  Resistor           ...
Hexode Anode  Impedance
Triode Anode Voltage    ...
Triode Anode Current
Triode  Grid  Resistor      ...

t8::iJleai::nG!ign::=raenncte
Conversion  Conductamce with

Hexode  Control  Grid

CAPACITANCES.

:;nu:

150  volts.

0 volts.
0 .75 watt.
0 .7 watt.
125  volts.

0 .75  watt.
16  rnA.

loo volts  DC.

Triode.     Hexode.
...           6.5             4.6     pF

:::         i:3       .ol68    BE•€':i€::.§S:i::.ii::E:joJJe±%'..2o'5;i.F:MMira.x.

Hexode Anode to oscillator Gridt      ...          O.15 PF.

[Lrej:::eGcr:dnt(::)€nridH(:=):deGrid(gi).
±Triode Anode.

6KBGT.S

Base
Conriections

underside  View
of  Base

All  dimensionsi-|is-
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6K8G FERunCA,THODECURRENT  (rnA)
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FERRANT.
DOUBLE  DIODE  PENTODE

;:;;j|¥;i#rfi::R::te€etg:tuobr],eA?i:::dv:aorj:b':=TUR.PF:.nt#.:

PHYSICAL  DETAILS.
Base              .. ,

#::%:=d'LHLee;:itth
Max.  Diametei ..,.
Mounting  Position

B9A-All  Glass.

:::      Z:i:::!isfi:,..'
•..           A'ny.

BASE CONNECTIONS.
Pin 5-Heater.

:i: !=C:rt:hte:n::€!rid(8(2g),.).            Bi: 7=E;i:a°edAnAond°edF..
Pin 4-Heater.                                  Pin 8-Diode Anode 2.

Pin 9-Suppressoi. Grid  (g3).

HEATER.

E::::: !:lrtraegnet  :::                             8 :: :#:.

RATINGS.

#:#c;::.:#3!i!:;:I::::<2.5.in.A]
#¥: icnr::: B?s':jap8aetj!(na=5 rnA)        :?5 :°a'tttss..

¥:::iEif:i?[:u:3::ai:,o::a:.e
•#g;#:-:k        ::;       :;:

#aaxiBii:a:A::a:!:I;:g:t

•..           O.3  watts.

•..- I.3  volcs.
...              lo  rnA.
...           loo  yolts.

3MQ
:::            2o kQ
•..          200  volts.
•..           O.8  rnA.

TYPICAL  OPERATION.

PENTODE  SECTION.

i::rp:ep::::si§!:d€a€8R%3o'ij;::I:±R?8:)
Anode  current   .„          ...
Screen  current   ......
Mutual  conductaLnce       ...

€n:n,::oe¥'!mttm!e=fiz:)::2mA/:;;

250 volts.
95kn
0 yo'ts.

-2 volts.
5mA.

I  .75  rnA.

?:;#fi/v.
18

41.5  volts.
Resistance  Coupled  Amplifier.

S|u.p.pal:I:ttagRe..i;i...     :::    2!8         Z528
Screen  Feed  Resistor      ...     820             loo
Auto  Bias  Resistor           ...I.8                 0
Grid  Resistor        ......           0                10

;:aagke%ua::utvo,::.ge     ......,,, 3           ,:3
Grid  Resistor for

Total  5?s'::yt:i:EY:'Ye...     689           68g

CAPACITANCES.

:;nut           :::          ...

i#;:,'-c.ad"-g'

•o<grf3;i!:
2 .2 pF.

:.:<<oi:i!::

330     kf2
5%

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).
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MUTUAL   CONDUCTANCE.(M/V)

§§%g®
11 I I

70/25?a?a
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6Q7G
FERRANTI

DOUBLE  DIODE  TRIODES

tnedt!ercetcoti? A;;:a?  adn°du bL':F. di°mdpe, ::=!r°sd::  :ae5i:n::c::vre r::e  as

PHYSICAL  DETAILS.
6Q7G.

Base

Eoax:c§e3a:erad,LHLee;ngffth      :::

#gu:.n3;agmpe::jt:!Bnulb)   :::
6Q7GT.

lnternationaLl  octal.
Skirted  lvliniature CTI

#y.EE:!#::':.,:

6Q7GT

Base
Connections

underside  View
of  Base

Base......

Lo£.c8:era„Length
Max.  Seated  Height
Max.  Diameter (Base)
Mounting  Position

......          International  octal.
(Small  Wafer-metal  Sleeve).

......           Skirted  Miniature.

::       :::       ¥4nyi::(i±i::,:.;.

BASE  CONNECTIONS.

Pin  I-No connection-Q7G.       Pin 5-Diode Anode  I.
Base sleevelQ7GT.            Pin 6-No pin.

Pin 2-Heater.                                    Pin 7-Heater.
Pin 3-Triode Anode.                       Pin 8|athode.
Pin +Diode Anode 2.                     Top cap-Triode Grid.

HEATER.

#:::::¥:]rtrae8net:::.......6.3volts.•..           O.3  amp.

RATINGS.

§g; §!:;!d:er¥:a:r::ig:ne:t!:e;ai!;°±8::o#)    i£O #{.::Dc.
Min.  Grid  voltage                           ...               O volts.

TYPICAL  OPERATION.
TRIODE  SECTION.

Class  A|  Amplifier.

Anode voltage     ......          loo
Grid  voltage         ......- I
Anode  current   ......         0 .8
Mutual  conductance       ...          I.2
Anode  Impedance             ...     58000
Amplification  Factor       .               70

Resistance  Coupled  Amplifier.

Anode voltage     ......          loo
AnodeLoad  Resistor      ...       0.25
Grid  Resistor        ......           I  .0
Auto  Bias  Resistor           ...       5600
Peak output voltage     ...

itoatgaffi:inmonicb.i.storti.6.n

Refer to!cui.Yes.

CAPACITANCES.

kc-ad„-k

250     volts.
0.47    Mn

I.0     MQ
6800    ohms.

49     yolts.
56
5%

ITHFj
All  dimensions
clown are in

millimetres
(max.).

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
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FERRANTI
R.F.  PENTODE

ii:n;:€c:t'eTi:t!.Ig?h;i.a:iad.:ei;;j:p!;ij:fl|fd:erd::ii:n.?s::ti|r::::i:sc!rhi::ie;int#:g!
except  in  the case Of very  high  gain  circuits.

PHYSICAL  DETAILS.

Base             ...,........          International octal.

§§uni§::::me::;I:H:ti!Bng|:)meter      (Sma'ii:ia§e|{#)j|eeve)

BASE  CONNECTIONS.
Pin  I-Base sleeve.                         Pin 5-Cathode.
Pin 2-Heater.                                 Pin 6-Screen Grid  te2).

;i: ==uopnpt:=S%rrj€r(`!, )(.83).      Ejj: 7=*::tdeer..

HEATER.

E:::::!:lr?egnet  :::       ::..       ::..       8:3:#.

RATINGS.I

#g: !c:r::: !is',;fga:.i.n:::      :::
#=:Lc.I:teenrf|stsj::t:ovo|cage:::
Min.  Grid  vol.age            ......
Max.  Rg,-k            .........

Zilt-o i?is-R:sistdi.
Anode current   ...
Screen  Current   ...

300 volts. `
'25  yolts.
2 .5 watts.
0 .7 watt.
loo volts  DC.

0 yolt,
'MQ

TYPICAL OPERATION.

CLASS  AI  AMPLIFIER.

Pencode Connection.

i:]rpidp:I;:¥:::Eg:ld:::      ::;      :::      I-¥nnectf::ca#;i;.
.„          ...         790           790    ohms.
...,...          2.9             3.0     rnA.
.„          ...          0.9            0.8     rnA.
......      I.575            I-.65      rnA/V.

g;i:a:;:ffpni3Ecn:ca:nt::ff  :::       :::    ,.5:5     >,,.£   goiTY.
Triode Connectiont

!:pdd'oYg:a.ge    :::       :::       :::        1¥       i:3   ::i:::
Auto  Bias  Resistor           ......        loco            925     orims.
Anode  current   .........          6-a            9.2     rnA.

*nu:*,:°pneddua:?ence     .-.. :        :::      8225.3       7:£    :hAL(y..

CAPACITANCES.

:;:u:       :::

Pentod e                  Triod e
Con nect ion         Co n nection

...          0.005  max.                    2.8     pF.

7                             li:8    8E:

tg2 and ga connected to anode.

Base
Connections

underside  View
of  Base

All  dimensions
shown are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
VARIABLE-MU   R.F.  PENTODE

iu%':¥!t:!C;i:§,t:iia:fn::;:i:e';n;i!;€e§e:Rd±::::ir!a:c%;%]£#|±i.ii;::i;:i{§:

PHYSICAL  DETAILS.

Base                           ..........          International  octal.
(Small  Wafer-metal  Sleeve.)

Max.  Overall  Length       ......            84  mm.  (3fain.).
Max.  Seated  Height         .... „            70  mm.  (22in.)-
Max.  Diameter  (Base)     ......             34  mm.  (li%in.).
Max.  BaLse  sleeve  Diameter        ...             34  mm.  (LT%in.).
Mounting  position            ......             Any.

BASE  CONNECTIONS.

Pin  I-Base sleeve.                      Pin 5-Cathode.
Pin 2-Heater.                             Pin 6-Screen  Grid.
Pin *Suppressor Grid.           Pin 7-Heater.
Pin 4-Control Grid.                 Pin 8-Anode.

HEATER.

Heater voltage    .........          6 .3  volts.
Heater current  .........         O .3 amp.

RATINGS.

Max. Anode voltage       .... „         300 volts.
Max.  Screen  voltage       ......           125  volts.
Max.  Anode  Dissipation              ...         4.0 watts.
Ma>c.  Screen  Dissipation               ...          0.4 watts.
Max.  Heater-Cathode voltage...          I O0 volts  DC.
Min.  Grid  voltage             ......               O volts.

TYPICAL OPERATION.

Anode voltage     ......          loo         250    volts.
Screen  voltage    ......          loo          loo    volts.
Suppressor GI.id               ...         Connect to cathode.
Grid  voltage        ......- I            -3     volts.
Auto  Bias  Resistor           ...            60         260     ohms.
Anodecurrent   ......        L3.0          9.2     rnA.
Screen  current   ...                       4.0         2.6     rnA.
Mutualconductance       :::       2.35         2`0     rnA/V.
Anode  Impedance             ...       0.12         0.8     Mn  (approx.).
Grid volts for cutoff   ...- 35        -35    volts.

CAPACITANCES.

:;1u:        :::       :::       :::       :::   ..;#[:

Base
Connections

underside  View
Of  Base

All  Dimensions
shown  are  il`
millimetres

(Max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
HIGH  IMPEDANCE  DOUBLE TRIODE

;#t!i!fi::e:':::Eehis=je:tie:e:?:e:.::j!;:i¥:X:ere:ri=j€:idm'::#aeteasr

PHYSICAL  DETAILS.

Base........
Bulb......

§¥u:n;e;::me;::I;[teij8Bjh±he)   .

BASE CONNECTIONS.

Pin  I-Grid Triode 2.
Pin 2-Anode Triode 2.
Pin 3|athode Triode 2.
Pin 4-Grid Triode  I.

...          InternationaLl  octal.
Clear.

•       ¥ny¥: `i£::,..;..

Pin 5-Anode Triode  I.
Pin 6|athode Triode  I
Pin 7-Heater.
Pin 8-Heater.

HEATER.

He=:::::`r=egnet:::        :::        :::        8:3:i,;:.

RATINGS*

#g.:3r:i:g;of!s'::pgaetion:::       :::       25: £ii.
I  watt.

Max.  Vh_k              .........           loo volts.

TYPICAL  0PERATION*

Class  AI  Amplifier.

?:i!8o!EL:e:e.  ;::       ..::       :..:

£:ap:I;i,?:in:d3!a£::    ;::     :::
Resistarice Coupled  Amplifier.

A::g: i::3`R=?s':::e..::       :::
Auto  Bias  Resistoi .......

3ggke%ua::ut..................

CAPACITANCEst
Triode  I

ii;ui!;                 2„

2sO volts.
-2 volts.

2 .3  rnA.
70

44000 ohms.
I .6 m^lv .

loo         250    volts.
a.25       o.25    Mn
4700       3300    ohms.

21             62     volts.
2350

TI.iode 2

*Each  Section.

twithout external shield.

Base
Connections

underside  View
®f  Base

All  dimensions
shown  are in
millimetres

(max.),

I:ERRANTI    LllvIITED,   GElul    MILL,   CHADDERTON.   OLDHAM.   LANCS.
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FERRANTI
LOW  IMPEDANCE  DOUBLE TRIODE

Thyepeei::tNr7c€Tc!hsa::c:::i!srt:::'yofh::::dtrdi:::'euntirt!°adr:!j%e:::!cca|
to   those   of  type   6J5GT.     It   is   suitable   for   use   as   a   phase

:n:Y£:tr:;'dh::::#:i:;°ta:re:yrii:a:;:;:nd:e:nn:n°:u::e::d:T:gct±:c%;r:'racnedptasfotrh:

PHYSICAL  DETAILS.

Base.........
Max.Overall  Length        ...
|v|ax.  Seated  Height          ...
Max.  Diameter  (base)     ...
Mounting  Position

BASE  CONNECTION.

Pin  I-Grid  Triode 2.
Pin 2-Anode Triode 2.

International  Octal.

:i:::(:g:#,:.;:
•.-            A:ny.

Pin  5-Anode Triode  I.
Pin  6-Cathode Triode  I.

Pin  3-Cathode Triode 2.     Pin 7-Heater.
Pin  4-Grid Triode  I.             Pin 8-Heater.

HEATER.

I:::::!3,rtraegnet  :::        :::                   6:3:#:.

RATINGS.

#g:Ann:i:fi:::;i:ion.,.:acha.n.6de,i::v#o;:.:;.
Max.  Cathode  Current
Max.  Heater-Cathode voltage...          loo volts.

TYPICAL  OPERATION.

Glass  Ai  Amplifier*

Anode voltage     ...
Anode  Current   ...
G rid  voltaLge          ...
Auto  Bias  Resistor
Mutual  conductance       :
Anode  Impedance             ...
Amplification  Factor        ...

loo
10.5

0

2.5
8000

20

ResistaLnce  Coupled  Amplifier*

A::g:i::g'Revs?sl:::e
Auto  Bias  Resistor
Peak Output  Voltage
Voltage  Gain          ...

CAPACITANCEst

i;;u::i;-cg-a,

'Each  section.

twithout external shield.

Base
Connections

uriderside  View
of  Base

Dimensions
shown  aLre  in
millimetres

(maLX').

FERRANTI    LIIvllTED,   GEM`   MILL,   CHADDERTON,   OLDHAM.   LANCS.
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FERRANTI
DOUBLE  DIODE  TRIODE

;a:n;;i:rfiiic:t::##f€€:g:;i:us:u'seedis°adedett'e£:tdoer,°{.;:¥`:n:#.

PHYSICAL  DETAILS.

Base......

Max. Overall  Length
Max. Seated  Height
Malt.  Diameter    ...
Mounting  Position

BASE  CONNECTI ONS.

Pin  I-Base Sleeve.
Pin 2-Triode Grid.
Pin 3-Cathode.
Pin 4-Diode Anode 2.

......         Intemational  octal.
(SmaH¥;fyir##::i)e;:ve)

Pin 5-Diode Anode  I.
Pin  6LTI.iode Anode.
Pin 7-Heater.
Pin 8-Heater.

liEATER.

E::::::,!:lrt:egne`  :::       :::        :::       8::::#.

RATINGS.

#g: !':ofd:e!v|;,::a:g:e: (e:a:c:h:dD3'Foddee,,    i? ;:i::
Max.  Vh_k              .........           loo  volts  DC.
Min.  Grid  voltage             ......               0  volts.

TYPICAL  OPERATION.

TRIODE  SECTloN.

Class  AI  amplifier.

?::d:go!i:.::eegnet  :::
MutuaLI  Conductance

A#f,Lint?:gaFnaccetor

looI
a.4
0.9

2!2,E::i:s:
0 .9 B( rnA.
I.I     'mA/V.

Ilo,000        91,000     ohms.
loo              loo

A::f:I:i:agReesi;;.or....:
Grid' Resistor        ......
Auto  Bias  Resistor           ...
Peak output voltage     ...

itoatgaffi:inmonicb.,.start,.6.n

loo
0.25

I.0
6,800

8
48

4.5

DIODE  SECTION.
Refer .a curves overleaf.

CAPACITANCES.-

Cin....-...

i;i;:t!:  :::

250    yolts.
0.47     MQ

I.a     MQ
4,700    ohms.

36     yolts.
67
4%

Base
Connections

underside  View
of  Base

All  dimensions
shown  are in
millimetres

(rmx.)

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
FULL  WAVE  RECTIFIER

An  indirectly  heated.  full  wave  rectifier.

BASE  CONNECTIONS.

Pin  I-Anode 2.
Pin  2-Internal

Connection.
Pin  3-Cathode.
Pin 4-Heater.

HEATER.

Heater  voltage    ......
Heater  current   ......

B9A-Noval.
clear.

:::: ::: (2g¥i?),.).      \
22 .2  mm.  (gin.).
Any.

...           6.3  yolts.
0 .3  amps.

TYPICAL OPERATING  CONDITIONS.

CAPACITOR  INPUT.
*R.M.S.Inputvoltage            250       275       300       350     volts.

Rectified  current                    90         90         90         90     rnA.
*Min.Supplylmpedance        125         175        215        300     ohms.

Max.  Reser`roir  capacitor    50          50          50          50     prF.
DC.Outputvoltage            265        285        310        360     volts.

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
OuTPuT  BEAM  TETRODES

;nudt!pr::t:¥aghe:a::dra::oaTectee[:re°rg e:n dd ea9u!8?oedamf:,r[f,::e.  i n   the
C-

PHYSICAL  DETAILS.
6V6G.

Base              ."           .„           ...
MaLx.  Overall  Length        ,..

¥gu:.§ei::=,:::I.e,i;gB.hut,„   :::
6V6GT.

Base
Max.  Over.;il  Length
Max.  Seated  Height
Max.  Diameter  (Base)
Mounting  Position

BASE  CONNECTIONS.

Pin  I-No Connection.
Pin 2-Heater.
Pin 3-Anode.
Pin  4-Screen  Grid.

HEATER.

I:::::i:lrtraegnet  :::        :::        ...

RATINGS.

Max.  Anodevoltage       ...

#g: acnr::: #s'stiap8aetion...        :::

#g:iceraeteenr.%;as.Si%adt:°Vo|tage::.
TYPICAL  OPERATING  CONDITIONS.

119  mm.
104  mm.
45  mm.

Any.

lnterna.tional  Octal.
84  mm.  (3igin.).
70  mm.  (2±in.).
33  mm.  (ligin.).
Any.

Pin  5-Control  Grid.
Pin 6-No Pin.
Pin 7-Heater.
Pin 8-Cathode.

6 .3  volts.
0 .45  amp.

315  yolts.
285  volts.

'2 watts.
2 watts.

loo  volts  DC.

Single  Valve  Class  Ai  Amplifier.

fcnr:::¥:I,::i:    :::        :::            !38     258     3i:::i:::
Control  Grid  voltage     ,„            e.5  -12.5       -13volts.

8.512.5            13volts.
|enaokd£FCJ:rpeunttY2!::8esi:.na|)        29        45         34 rnA.
Anode  Current  (Max.  Sigiial)
Screen  Current  (Zero Signal)

#:i:[€m:p:erd:u:jtc:e:€¥p.p:iirn.3"
Cathode  Bias  Resistor    ...
Anode  Load
Poweroutput     :::          :::
Total  Harmonic  Distortion

30         47         35  rnA.
3       4.5        2.2  rnA.
4           7           6  rnA.

50         50         80  kQ
3.7        4.13.75mA/V.
270       250       360 ohms.
5.5        5.0        8.5  k£2
2.0       4.5        5.5  watts.

8            8           12%

2  Valves  Push  Pull  Cla[ss  ABi  Amp[ifier.

=
>

Anodevoltage     ...
Screen  voltage     ...
Control  Grid  voltage     ......

Gridtop%ark;dAF.lnputyo|tage

i:::;!ii!;i;i:(i;i:i,:,!!i,:,),
fi::::I 'gopnedd£:tcaen!:Ppr.?r.)     ..::

Optimum  Load  Resistance
Anode to Anode
Power  Output  (Max.)     :::
Total  Harmonic  Distortion

CAPACITANCES  (approx.)*

i;ig:        :::          .         ..

250       285volts.
250       285  volts.
-15        -19  yolts.

6V6G

6V6 CT

N.C

Base
Coiinections

Underside  View
of  Base

45.0

36.0

i'04L`9

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
HIGH  VOLTAGE  RECTIFIER

io:ill.;;#ri:e;ti;ysfhfr;3:i§i!i:i:;¥jtt:E;g!:ifas:;::e;a;::i:::i:k::£;i;uisi::::;:r:e{iti:e;;i;:
transformer.

->
PHYSICAL  DETAILS.

Base               .......... „            Flexible  leads.

Max.  Overall  Length  (excl.  leads)         54  mm.  (2±in.)

MaD<.  Diameter     .........       14  .5  mm.  (gin.)
*Mounting  position             ......          Any.

HEATER.

Heater voltage    ......                         6 .3  volts.

Heatercurrent   .... „          ...       O.09amp.

Iieater Voltage Tolerance
Forlout     <200iiA        ...        ±15%

Forlout     =500prA        ...        ±70/o

RATINGS.

I.      Sinusoidal  Input  (50  c/s.)

Max.  r.in.s.  Input voltage                 5.O  kv.
Max.  Rectified  current       ...          3.O  rnA.

Max.  Reservoir  capacitor                 O.I   prF.

Min.  Supply  Impedance        ...           loo  kQ

2.     Sinusoidal  Input  (10  kc/s.  to  500  kc/s.).

Max.  P.I.V ..........               17  kv.

Max.  Rectified  current       ...          3.O  rnA.

Max.  Reservoir capacitor              O.Ol  t4F.

3.      Pulselnput

Max.  P.I.V ..........               17  kv.

Max.  Rectified  current       .             350  u.A.

tMax. Peak cathode current           80  rnA.
Max.  Reservoir capacitor             5000 pF.

CAPACITANCE.

Ca_k             ............            O .8  PF.

•Connections  should  not  be  soldered  to  the  leaLds  at  any  point

less  than  10  mm.  from  the  seal,  i`or should  the  leads  be  bent
near to the  seal.

tMax.  pulse  duraLtion  5%  Of the  time  between  2  pulses  with  a
maximum  duration  of 5  psecs.

All    Dimensions
shown  are  in
millimetres.

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
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TYPICAL  CHARACTERISTICS

cO
6X2Vh=6.3V
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302100

50               (00             150            ZOO            250            300            3 5
ANODE    VOLTAGE.

80-€6.0iS4.0IJOLI3z.0
Vin - 5.Okv.C-0.lAIF''m-0.IMJ} cO2

I

I

°                       REc#F|'ED   cuRREN2T.°(rnA.)               3.a
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FERRANTI
FULL  WAVE  RECTIFIER

A  miniature  indirectly  heated,  full  wave  rectifier.

PHYSICAL  DETAILS.

Base

Bull,.........

Max.  Overall  Length       ...

Max.  Seated  Height         ...

Max.  Diameter     .,....

Mounting  posicion             ...

87G.
Clear.

67 .5  mm.  (2#in.).
60 .5  mm.  (2Sin.).

'9 .0  mm.  (±;n.).

Any.

BASE CONNECTIONS.

Pin  I-Anode 2.                  Pin 4-Heater.
Pin 2-No connection.     Pin 5-No connection.
Pin  3-Heater.                     Pin  6-Anode  I ,

Pin 7-Cathode.

HEATER.

Heater voltage    ......          6 .3  volts.

Heater current   .........          0 .6 amp.

RATINGS.

Max.  PeaLk  Inverse  Voltage

Max.  Rectified  Current

Max.  Peak Anode  Current
Max.  Reservoir Capacitor

*Min.  Supply  Impedance  ...

Mar.  Vh-k  (pk)   ......

1250  yolts.

70 rnA.

210  rnA.*

16 HF.

250 ohms.
450 volts.

TYPICAL OPERATION.

CAPACITOR  INPUT.

*lnput  voltage        ......          325  volts  (r.in.s.).

Rectified  current                           ...            70  rnA.
*Supply  Impedance                             ...          520  ohms.

Reservoir capacitor        .                               8  ttF.

DC.  Output  voltage       ......          300  volts.

CHOKE  INPUT.

*lnput  voltage        ......          450 volts  (r.in.s.).

Ivlin.  Choke  lnductance  ......              10  henries.

Rectified  current            .,.                          70  rnA.

Output  voltage   .........          370 volts.

Base
Connections

Underside  View
of  Base

All  dimensions
shown are  in

millimetres  (max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.`
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FERRANTl I
Full  WAVE  RECTIFIER

:;:h`ondd:r:set::n:e£:dd' thoj8ah sYeapcaur:re. #1. Wave  rectifier.    The

PHYSICAL  DETAILS.

Base.........

Bulb              ...

Max.  Overall  Leng€h       ...

Max.  Diame.er  (Base)    .„
Max.  Seated  Height         ...

Mounting  position            ...

International Octal.

Clear.

84  mm.  (3fain.).

33  mm.  (li%jn.).

70  mm.  (2¥in.).

A,`y.

BASE CONNECTIONS.

Pin  I-No connection.                  Pil` 5-Anode  I.
Pin 2-Heater.                         I       Pif. 6-No pin.
Pin 3--.Anode 2.                               Pin 7-Heater.
Pin 4-No pin.                                Pin 8-Cathode.

HEATER.

Heater voltage    .........         6 .3  volts.

Heater current   .........         0 .6 amp.

RATINGS.

Max.  Peak Inverse Voltage
*MaLx.  PeaLk  Anode  Current

*Max.  R.M.S.  Anode Voltage

Max.  Rectified Current
*Min.  Limiting  Resis¢amce

Max.  Vh-k             ."          ...

TYPICAL OPERATION.

CONDENSER INPUT.
*R.M.S.  Inpu¢ Voltage      ...

Rectified current            ...
*Min.  Supply  Impedance ...

Max.  Reservoir Condenser`

CHOKE  INPUT.
*R.M.S,  Input voltage       .„

-      llin.  Filter Input choke

Rectified  current            ...

1250 yolts.
210 rnA.
325 volts.

70  rnA.
150 ohms.

450 volts.

325 volts.
70 rnA.

150 ohms.
32 uF.

450 yolts.
8 henries.

70  rnA.

•Per anode.

Base
Connections

underside  View
Of  Base

All  Dimensions
shown  are  in
mjllinetres

(max.).

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
DOUBLE  TRIODE

Sui:gE:`¥o::;a:dgercao:i;:nhEst:;PraeA:#iii:fi::;°idnpe:ToeR£;oEi#'/:?:::'i5::sd.

PHYSICAL  DETAILS.

Base.........B9A-Noval.

#iija:in:e!':,I::r    :::      :::   22iiyiE; (i#..'i:.):
Max.  Seated  Height          ...

BASE  CONNECTIONS.

Pin  I-Cathode Triode 2.     Pin 5-Heater.
Pin 2-Grid Triode 2,             Pin 6-Grid Triode  I.

Shield.
Pin 3-Anode Triode 2.        5i: g=::#:8: I:i:8:  i  i:nu)i).
Pin 4-Heater.                          Pin 9-Anode Triode  I.

Taht%::odc:nonnecE::;6:nz,t8haatndong;,nT,,¢2a::dgr3o:a::fd.
have grounded-grid  connection.

HEATER.*

I:::::;:,rtraegnet  :::        :::        :::        9:3;:,%.

RATINGS.t

Max.  Anode  supply  volcage       ...          550  volts.

•(.heate.i.positi.v.e)

**Max. Vh_k"  (pk)   (heater  negative)     250 volts.
I  .0  MQ
0 .5  MQ
20kQ

CHARACTERISTICS.t

€:pddioY:i:aege    :::
Anode  Current

ATtpu'ifcca;i:dnu:::;::
§lnput  Impedance

CAPACITANCES.i

;;":-;g;„:hhh+g

'Suitable for series operation  only.  a.c. or d.c.

tEach  section.  unless otherwise  indicated.
*Measured  without  external  shield.
§5::=;raendda::tfrraepqpueedn.Cyof200MC/S.Withcathodeconnections

S*Max.  d.c.  componeilt  180  volts.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
BEAM  TETRODE

?u&dij!nn::iepffi::yeuj:a::dthbeeaomut;euttr°s:aege°sf:;'rag|ifosr:::;;::sac::3

PHYSICAL  DETAILS.
Base......

#g:S)eva::a"HLee,:ffth......
Max.  Diameter     ......
Mounting  position             ...

BAS E  CONNECTIONS.
Pin  I-Heater.
Pin 2-Anode.
Pin 3*creen Grid.
Pin LNo Connection.

HEATER.
*Heater voltage    ...
tHeatercurrent...         :::

RATINGS.

Max.  Anodevoltage       ,

ig.i:::jt!e:r-tis:tit:::i:5o,Cage

s!a','l).
(3riin.)
q5in.)
(lltill.)

Pin 5-No Connection.
Pin 6-Control Grid.
Pin 7utathode.
Pin 8-Heatei-.

...           6.3  volts.
•..       0.45amp.

...            315  volts.

...          285  volts.
•..             '2 watts.
•..              2 watts.
...          loo volts  DC.

TYPICAL OPERATION.
Single  Valve  Class  A|  Amplifier.

Anode voltage     .........          250

i;:::!i;!miiii;u!e:t,i:ii::;;:pi,;ii!j,,:i,     52;::

.     -12.5
45

Auto  Bias  Resistor           ......          240
Anode  Load            .........        5000
Power  output     .........          4 .5
Total  Harmonic  Distortion        .                 6

Two  Valves  Push  Pull  Class  ABi  Amplifier.

Auto  Bias  Resistor            ......
Peak  Input Voltage  (Grid  to Grid)
Anode Current  (Z
Anode Current  (M
Screen  Cut.rent  (Z
Screen  Current  (M
Anode  Impedance             ...
Mutual  conductance       ...
Optimum  Load  Resistance

i:`=f:nr:?iuiiun?cnoBq,.::ort,:;:n
CAPACITANCES±

::n:;      :,,
9:58E:

0 .45  pF.

#e:ass;eEi:w:iithEo:u:t::e:xt!e:r'i:fn:€hii::;g..frdoa'is;.

Base
Connections

underside  View
Of  Base

All  dimensions
shown  are  in
millime¢res

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
DOUBLE  DIODE  TRIODE

=eyppaerazeK7ca!:h::e;n?trrectt|:i::ieeda::u:|fodd:°g:cttjrj:sd.ewith

PHYSICAL  DETAILS.

Base
Bulb

#:=:9eva::a''HLee::i:h
Max.  Diameter     ...
Mounting  Position

BASE  CONNECTIONS.

Pin  I-Heater.
Pin 2-Triode Cathode.
Pin  3-Triode Anode.
Pin 4-Triode Grid.

HEATER.

;I::::: !:lrtraegnet  :::

B8G  (Loctal).
Clear.

i!ny:!.(ifi:,;.

Pin  5-Diode Anode 2.
Pin  6-Diode  Anode  I.
Pin 7-Diode  Cathode.  screen
Pin  8-Heater.

RATINGS.

Max.  Anode  voltage  (Triode)...          250  volts.

#g:fi::tdeer-Bias.si:adt:ova,tage...
Min.  Grid  Voltage

TYPICAL  OPERATING  CONDITIONS.

TRIODE  SECTION.

As  Class AI  Amplifier.

g:;dtde#:a:I:a:g8ee   :..
Anode Current
Mutual  conductance        ...

A#f,l=t?::aFnaccetor     .

As  Resistance  Coupled  Amplifier.

#ge:r ¥v:o:,t:aag:e:s;:;br    6827
6.3

Grid  Resistor        .              0.47
Auto  Bias  Resistor            5.6
Peakoutputvoltage     8.6
Stage  Gain                ...           41

I  watt.
90 volts  DC.

0  yolts.

6  .3  volts.
250 volts.

-2 .0 volts.
2 .3  rnA.

•... :          ljf zl£/v.
...              70

6 .3  volts.
250 volts.

0 .47 M a
I  .0  M r2
5  .6  kQ

48 .5  volts.
54

DIODE  SECTION.

Refer to curves for type 6SQ7GT.

CAPACITANCES.

(With  close  fitting  shield  connected  to  Cathode).

i;±!d',Cg_ad~                                .        025PF.max

2:8gE:
I  .7  pF'

-  The  Nominal  Heater Voltage  is 7 .0 volts.

t  The  Nominal  Heater  Current  is 0 .32 amps.

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
TRIODE   HEPTODE  FREQUENCY

CHANGER

::::jt:r:rest.:::[rge:cst:g:Toeddhe:§t:ec::oentar;:a:;::qh±p:t::d:ohs::,ffaetr:,:,T5g:,fajs:

i#jicr:ya;'g:?ucPo'::t;:c:ihoenhperpot:,a:hgw:icehi?nT:Sug#eeqtuuennecr;

PHYSICAL  DETAILS.

Base......

#=:S}eva::a''HLee]:itch
|vlax.  Diameter     ...
Mounting  Position

B8G-Loctal.
`'      i!n,::: (ilgi:,:;

BASE  CONNECTIONS.

Pin  I-Heater.                       Pin  5-Heptode  Grids g2 and  g..

5i: 3=Tr::tdoedinAondoe?e.    Bi: =E:`pht:g:, fnrti:r:;., shie,d.
Pin 4-Triode Grid, and

Heptode  Grid  g9.         pin  8_HeatHe:?Code Grid  g5.

HEATER.

;I:::::!:,rtraegnec  :::        :::        :::        8:i:#:.

RATINGS.

Max.  Heptode  Anode Voltage

:i:i!:i,!ai:::it:i!n;d:e!i:i;ijijl:i::::i::

Max.  Vh-k                 .........

CHARACTERISTICS.
TRIODE  SECTION.

!::d:go::;:r:egnet   : : :

A::::llgopneddua:tcaence
Amplification  Factor

300  volts.
loo  volts'
0 .6  watt.
0 .4 watt.
175  yolts.
I  .0 watt.

14  rnA.
loo  volts.

TYPICAL  OPERATION.

±E:;:i::ec:r::r:o%;,:dg:voltage.(go

#:g: A::i: ¥:::satgoer
Auto  Bias  Resistor             ...

*:I:;;::g(j3:i;i:::§n#€e:P:t:o:d:e
Triode  Grid  and  Heptode

Hept(g3)e cAunrorde:ti.in.pedal.£e        :
Conversion  Conductance
Total  Cathode  Current  ...

*The  Nominal  Heater Voltage  is 7 .0 volts.

tThe  Nominal  Heater  Current  is 0 .32 amp.
*Heptode  Grids  g2  and  g4.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



CAPACITANCES.**

i!::i.!Ihij;!!i!:)

7 .3  pF.
3  .5  pF.
5  .0  pF.
8 .0  pF.
I   .0  pF.

:;!!;I:(::::):

DSD
I i            i            1111111111            I            I             I            I            „             111

`' I

TYPE    7S7
H EATEfl    VOLTS=   6.3
Scf`EEN    V'OLTS  =   loo II I 11

CONTROL    ¢P ID    VOLTS   I   -2
OSC.LLATOP    Gf`IO    flESISTOD-50ftfl IANODE  Vol1.S-loo  -------ANODEVolts=250

I I I I
I

I I I I I I
{C

I I

I

Igc

I
I

I

I
0a.A

I

I

C I

I

'0 a               ZOO              30o             400            500            60

Osclll^TOR    GFuo   CURRENT/A
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FERRANT[
FULL  WAVE   RECTII=IER

Teycpt:fie7rY4+Shea:atjhn:£reefst'¥onhne:::edatho'8ahsevpaacrua::.pj;:"Wave

PHYSICAL  DETAILS.

Base
Bulb

Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

BASE CONNECTIONS.

Pin  I-Heater.
Pin 2-No Connection.
Pin  3-Anode 2.
Pin 4-No Connection.

B8G-Loctal.
Clear.
71   mm.  (2#in.).
58  mm.  (2±in.).
30  mm.  (11%in.).

Any.

Pin 5-No Connection.
Pin 6-Anode  I.
Pin 7-Cathode.
Pin 8-Heater.

RATINGS.

Max.  Peak  Inverse Voltage
Max.  Peak Anode  current         ...
Max.  R.M.S.  Anodevoltage       ...
Max.  Rectified  Current  ...
Min.  Limiting  Resistance               ...

Max.  Vh-k                .........

TYPICAL OPERATING  CONDITIONS.

CAPACITOR  INPUT.

§R.|v|.S.  Input  voltage        ......
Rectified  current              ......

§Min.  Supply  Impedance
Max.  Reservoir capacitor           ...

1250  volts.
ZOO  rnA.§

450 volts§
70  rnA.

[50 ohms§
450 volts.

CHOKE  INPUT.

§R.M.S.  Input  voltage       ...                           450  volts.
Rectified  current              ...                       I   70  rnA.
Min.  Input  choke  lnductance    ..~              I0  henrjes.

*The  Nominal  Heater  Voltage  is 7 .0 volts.

tThe  Nominal  Heater Current  is 0 .53  amps.
§Each  anode

Base
Connections

Underside  View
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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I=ERRANTI
TRIODE  PENTODE

;ae:,sF;b;§[\§:d,i::::::r:v:eer:s:rep::;j[j{,:*;t:e::i:ee:q:p:::n::::::q;ua:¥;:±;i:gjr:a,:::

PHYSICAL  DETAILS.
Base.........

#=: S)Ova::a"HLeejnftth      :::
Max.  Diameter     ......
Mounting  position             ...

BASE CONNECTIONS.
Pin  I-Triode Anode.
Pin 2-Pentode gi

;i: =Eleenatt::: gz
Pin 5-Heater.

HEATER.
Heater current   ......
Heater voltage    ......

RATINGS.

...          B9A-NovaLI.

•.22i!nyIE:(i#.:,::):

Pin 6-Pentode Anode.
Pin 7-Pentode Cathode, g3

and  shield.
Pin 8JTriode Cathode.
Pin 9-Triode Grid.

•..           0.3  amp.
...          9.0 yolts.

#::: acnr:::  B?s'stjap8aetion...         :::
Max.  Screen  Dissipation                ...
Max.  Cathode Current*;#n§%;:£;'V{e!§:ei::d[g}|:);:a:t:;ee))

175  voles.*
I  .7 watts.
0,i#aAt.ts.t

I  .3  yolts.
loo  yolts.
225  volts.
I  .0  MQ
0.5  MQ

TRIODE SECTION.

#:=: A::£: VoTtp:Zevo,t.::e     :::        358¥:;%:

#g: €:t°hdoedpj€Sj:::in°tn            :::
§Max.  Peak  Instantaneous  Cathode

**#g.:B:=:t,;::taGnt.;;d;evooj;;*eega:i.;e

Grid  voltage              ......
€#:x: ¥E=k   t#::i:: :::Ftt,Lvee,,...

CHARACTERISTICS.

Anode  voltage     ......
Screen  voltage     ......
Grid  Bias  voltage              ...
Anode Current
Screen  current    ......
Mutual  conductance       ...
Anode  Impedance             ...
u....,.-.-.--.

!E:q:ui;#npte.d*see{i.=sFsea.i.cC!S.)

170
170
_2
'0

2.8
6.2
too

yolts.
rnA.
rnA.
rnA/V.
kfl

#eMxacyee±fnjn,Coremas;.d   t°   200   Voles   Wi€h   cathode   current   not

teMxacyeebd:n!nf|2a;eadtt:?  °.75  Volts  With  anode  dissipation   not

*!#tgg:r:dLc!::r:roEnp:of:;:,t:;5:o%,oJ::.cs.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
millimetres.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



TYPICAL OPERATION  (as  Frequency Chamger)*
Anode voltage  ......
Screen voltage                ...
Grid  Resistor     ......
Auto  Bias  Resistor
Anode  current               ...
Screen  current              ...
Oscillator voltage          ...
Conversion  Conductance
Anode  Impedance           ...
Grid  curl.ent     .„          ...

CAPACITANCES.i

ii!:i:..                 .
Pentode Section.

volts.
yolts.
MQ
ohms.
rnA.
rnA.

fao#sv!r.in.s.,
u.A.

:;lust,
Triode  Section.

::!!ihh:::       ;::

'!sa:rji:::Hn:Shit;:ezh:as:c:;i:c:a:tr:y:pf:ec:ciat:ia.c!::gnic:e:,:riyp,i:neyn::i[trt:se,vyae'fse:un,stu::a:::o'::

tlvleasured  without external  shield.

AVERAGE  CHARACTERISTIC  CURVES  AS  FREQUENCY CHANGER.

.A,t
PCFcOI'70:::gto

2.a><-I

:L` r

=aau00+a

I I I
I

I

2

12345

HETERODVNE      PEAK   VOLTS   (  Vr`ms)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



FERRANTI
TRI-PLE  DIODE  TRIODE

a:een?ai:n:td:rdec.#od3ui:::!riitn:i!p#,yAdfefRe::t:rii,oeg:iu%neasd/:g.eahmasp,i:

PHYSICAL  DETAILS.
Base..,,,,,,
Max.  Overall  Length       ..
Max. Seated  Height         ..
Max.  Diameter     .....
Mounting  position            ..

BASE  CONNECTIONS.
Pin  I-Diode 3  Anode.
Pin 2-Diode 2 Anode.
Pin  3-Diode 2 Cathode.
Pin 4-Heater.
Pin 5-Heater.

:::      Z9:: :i:a!;8:;,:,.,.
•..          Alny.

Pin 6-Diode  I  Anode.
Pin 7-Triode Cathode.

Diode  I  Cathode.
Diode 3  Cathode.  Shield.

Pin 8LTriode Grid.
Pin 9-Triode Anode.

HEATER.
Heater current   ......
Heater voltage    ......

•..          0.3  amp.
...          9.5  volts,

RATINGS.
TRIODE SECTION.

i¥: !it:h:o:d¥:::;gy:e:Y:::ta:e    :..      !5! #:.::
I  watt.

:%:#:i         :::       :::       :::       ,3i!oQ:es.
tMin. Negative Grid voltage      ...         I.3 volts.

DIODE SECTIONS.
Max.  P.I.V.  (Each  Diode)               ...
Max.  Peak Current  Diode  I
Max.  Peak Current  Diode 2
Max.  Pea.k Current  Diode 3
Max.  Current  Diode  I    ...
Max.  Current  Diode 2   ...
Max.  Current  Diode 3    ...

CHARACTERISTICS.
TRIODE SECTIONS.

Anode voltage     ...

g:Ldd!o!tuargreent   ...
Mutual  Conductance

A=opj:fi#:EaFnaccetor
DIODE  SECTIONS.

Bi:::;i::::::: lS;!d i;i,'             2£fiQ
ra'd/raL"d               .........                  0 .65 co  I .5

MICROPHONY

g;;Ssr::h:a:Rv::£aTT,¥::a:n¥::::;:;:jr:;;:t:c;;p:e§c:i;S;e#:t::in:.,:::a::usatj:n::
TYPICAL OPERATION.

Triode as AF Amplifier Wii}o8r:d2Cdirrez;tob!is5.o    volts.

A::g::::5'Revs%'t¢::e   ...        22o      22o    loo    22o    kn

€:ifoRdees`ate°sTstor {R€ik.)..      o.;i   o.:i    I :i    .;i   ::.
Anode Current

itoat8aigfsjtnortion  ......           51         53      47      54
(forvouc=3vr.in.s.)         0.4      a.3    0.250.2     %

Total  Distortion
(forvout=8vr.in.s.)          I.I       0.9    0.8    0.6    %

Gridv:,:Seis.:?rfor..':"Ow.i.n.8       68o      68o    330    6cO    kQ

*::r2&Pfrrfitj::xY:th grid Current biasing Rg_k may be increased

i.For grid  current Of 0 .3 uA.

Base
Connections

Underside  View
of  Base

All  dimensions
shown are in
millimetres
(max.  unless

otherwise stated).

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON,   OLDHAM,   LANCS.



CAPACITANCES.          TRIODE  SECTION.

g:i      ;;.     :;:     ;;;     ;::¢i#:
DIODE SECTION.

:;k"„:iji:*#|+k:"td±:kd¢kkk'':dds!)¢d

802
ya 0. I I. 2

£

a.

fo
I.be

50 I00 150200 250 30

DIODE   I

ANODE     VOLTAGE

DIODE    11   -DIODE    I  11

2I.I•5

eoa

/

/

/

0 5 I0

ANODE  VOLTAGE

(Va'd)

eo€040200

a"

/
/

/

5 10

ANODE  VOLTAGE

Na:'d--Va;"dn
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FERRANTI
TRIODE  PENTODE

;i:eT;#;gdf!:ii::eq:neadnfc:,?q::;::[:ci;2fE;geep#:astTeef,:.:ls;gs:usi[d:e:s:.Fvn;:r:
series  connected  heater  operation,  AC.  or  DC.

PHYSICAL  DETAILS.

Base............B9A-Noval.
Max.  Overall  Length        .                            56  mm.  (2J;in.).
Max.  Seated  Height                         ...          49  mm.  (li€in.).
Max.  Diameter     ......     22 .2  mm.  (gin.).
Mounting  position             ...                          Any.

BASE  CONNECTIONS.

Pin  I-Triode Anode.        Pin 6-Pentode Anode.

:;: 3=;::::€: ::             Pin 7i::`n°ddEen:::::,dseijE?dn.Code
Pin 4-lieaLter.                     Pin 8-Triode  cathode.
Pin 5-Heater.                     Pin 9-Triode Grid.

HEATER.

Heater current   ......                         O .3  amp.
Heater  voltage     ............          9 .5  volts  (approx.).

RATINGS.
PENTODE  SECTION.

Max.  H.T.  Supply  voltage            ...          550  volts.
Max. Anode voltage        .                           300 volts.
Max.  Screen  voltage        ...                         300  volts.
Max.Anode  Dissipation               :::          2.8watts.

#:::=CarteheondeD€Su;Pra:i°tn             ...           2omA.
...           O.5  watts.

# #;=kk  t§%::g,:s;;;tt,,vvee,,           :2§ vMo#§

90  volts.

...'          I.OMQ

TRIODE  SECTION.

#=:A::f: %?tpalzevol:?:e     :::        388(:i:::
Max.  Anode  Dissipation               ...          2.7 watts.
Max.  Cathode  current                ...            20  rnA.

#:=: ¥±=£    (#::::: ::::atj.rvee))  :::         228 ¥:i:i:

CHARACTERISTICS.
Pentode  section.          Triode  section.

Anode Voltage
Screen  voltage          ...
Grid  Bias  Voltage     ...
Anode current        ...
Screen  current        .
Mutual  Conductance
Anode  Impedance    ...

H......'..

Inner    LJ ,-.....

Vg,  for  cutcoff           ...

170L250                           150  volts.
Ilo                                -volts.

ro.9                             -I  volt.
10                                     [8  rnA.

3.5                                 -rnA.
5.1                             8.5 mA|V.
400                             5 kn

40
35

-10                                  -volts.

Base
Connections

uiiderside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



TYPICAL  OPERATION  (as  Frequency  Changer).

TRIODE  as  Oscillator.

A::g:Rue!i::yorvo,tag:.. ¥:,b
170       200       250  volts.
20        20        20 kQ

g::i,,gteosistvoor,t;.:e ,r.ri:s.,    ?5sc.     23        29        2g :3ts.
3.3        4.I         5.7  rnA.

i:3     i:2     i:8#A./v.

i!::i,34:;i4!

''
70kQ

IMQ
0  Volts.

5 .2  rnA.
I  .9  rnA.

i:79UmAfiv

CAPACITANCES*

cap-at        .........                           <O .07 pF.

Pentode  Section.

*Measured  without  external  shield.

AVERAGE   PERFORMANCE   CURVES   AS   FREQUENCY   CHANGER

I II I IIIII IIIIIII IIII I I I III 2.(I,5I.(I80
à

I

` a
'
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1

I

'
I

I

I

. +
I I r`
I I

I
) I

I 1
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I

`

I I I I

I I I I I

I I I

2 4 6
PEAK  OSCILLATOR  V0lTS
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ANODE   CURRENT   (rnA)
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FERRANTl I 2AT7

DOUBLE  TRI0DE

4    ft     a,
An  inclirectly  heated  double  triode  valve  with  centre  tapped
heater.     Except  for  the  common   heater  each  triode   unit  is
independent of the other.     It  is  suitable for  use as  a frequency
changer  or  R.F.  Amplifier at frequencies  up  to  300  Mc/s.

9fa;'„   :;a:99o$   3:ActBase

IR=?:I:3_-''Ei

PHYSICAL  DETAILS.

Base               . . .           , . .           . . .                            B9A  (Nova[).
Bulb               ...                                                               Clear.
Max.  Overall  Length        . ..           .. .           56  mm.  (2j=in.).
Max.  Seated  Height                                       49  mm.  (l#in.).
Max.  Diameter  (Base)     . . .            . . .      22 .2  mm.  (gin.).
Mounting  position              . . .           . ..           Any.

BASE  CONNECTIONS.
Connections

Pin  I-Anode Triode 2.         Pin 5-Heater. Underside  View
Pin  2-Grid  Triode 2.              Pin  6-Anode Triode  I.

of   Base22:2MAX.56-       49MAXLMAX.Pin, 3-Cathode Triode 2.      Pin  7-Grid  Triode  I.
Pin 4-Heater.                           Pin 8-Cathode Triode  I.

Pin 9-Heater  Centre Tap.

HEATER.I

:5:r:teeadte:,j:ecreT:r:e%speodr::dp:::„:r°wjt:,Voe:emoatyhebr:
Series.i                   Parallel.i

Heater  voltage      ...           ...                 12.6                     6.3     volts.
Heater  current   ...           ...                0.15                     0.3     Amp.

RATINGS.*

Max.  Anode  supply  voltage       ...          550  volts.
Max.  Anode  voltage  (working)              300  volts.
Max.  Anode  Dissipation                 ...          2.5  watts.
Max.  Cathode  current                  ...              15  rnA.
Max.  Neg.  Grid  voltage                ...             50  volts.
Max.  Vh_k                                                               150  volts.

#=:R#    (CathodeBias)       .              I.oMr2.....,20k£2

CHARACTERISTICS.*

Anode  voltage           loo             170            200            250     volts.

i_u"UUJAlldimensions

Grid  voltage               -I               -I              -I               -2     volts.
Anode  current          3.0             8.5            11.5                 10      rnA.
Mutual  conduc.     3.75             5.9             6.7             5.5     rnA/V.
Amplificat.  Factor      62               66               70               60
Anodelmped.            [6.5                    11              [0.5                   11       kQ

-Issue3 CAPACITANCES.
*Cin                ...           .-           .-           ...          2 .3  pF.

€:,',=k;,thh               :::          :::          :::       8:S5g[:

:::=€            :::          :::                                       6:!gE:
shown  are  ininiIIimetres(max.).IfEmAWT'

*Ch_k                                                              ...           2.5  PF.
*::I_ga+h..............<6:ZgE:

i;;:h:'thh                           i:0:i;!i;
*Each  Section.

Aug" 1957 tvh  applied  between  pins  4  and  5.
Ivh applied  between  pins 9 and  pins 4 and 5 connected together.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



12AT7                                                FfRArmANODECURf`ENT  (rnA).
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FERRANTI 12Au7

HIGH  IMPEDANCE  DOUBLE TRIODE

&   fl    a,9fa;I":;,99;€ i:#ct

An  indirectly  heated  double  triode  valve  with  centre  tapped
heater.     Except  for  the  common   heater  each  triode   unit  is
independent  of the  other.   It  is  suitable  for  iise  as  an  amplifier
or  phase  inverter  in  AC/DC  radio  receivers,  or  in  oscillator
or   multivibrator  circuits   for   industrial   applications.

PHYSICAL  DETAILS.

Base              ...          ...          . . .          . . .          B9A  Naval.
Bulb............Clear.
Max.  Overall  Length        .. .           ...          56  mm.  (2±in.).
Max.  Seated  Height          ...           ...          49  mm.  (liiin.).
Max.  Diameter  (Base)     ...            ...     22 .2  mm.  (Sin.).

BaseMounting  position             . . .           . . .           Any.

BASE|CONNECTIONS. Connections
Pin  I-Anode Triode 2.         Pin  5-Heater. underside  View
Pin  2-Grid  Triode 2.             Pin  6~Anode Triode  I. of  Base
Pin  3-Cathode Triode 2.      Pin  7-GridITriode   I.

2Z.2

Pin 4-Heater.                          Pin 8-Cathode Triode  I.
Pin 9-Heater Centre Tap.

HEATER.    -

The  heater  is  centre  tapped  and  the  two  halves  may  be
operated  either  in  series  or  in  parallel  with  one  another.

Series.i                         Parallel.} iii*.Iuluuuu    IAlldimensionsshownaLrein
Heatervoltage    ...           .„      12.6                         6.3     volts.
Heatercurrent   ...          ...     0.15                         0.3     Amp.

RATINGS.§

Max.  Anode  supply  voltage       ..            550  volts.
Max.  Anodevoltage        .                            300volts.
Max.  Anode  Dissipation               ...       2.75  watts.
Max.  Cathode  current   . . .          . . .            20  rnA.
Max.  Neg.  Grid  voltage                               50 volts.
Max.  Pos,  Grid  voltage  . . ,           . . .                0  volts.
Max.  Vh_k  (Heater  negative)    ...           180  volts.
Max.  Vh_k  (Heater  positive)     ...           180  volts.

#¢%:;:  k{  {€i:tehd:.i:asB)'=)         ..:       o.25  MnI.0MQ::.2okQ

CAPACITANCES.*

!Cin                   . ..             . . .             . , .             . , .              I  .6  pF.
Cout       TriodeNo.I        ...           ...          O.5pF.

Triode  No.  2       . . .           . . .        0 .35  PF.
§Ca-g              . . .            . . .            . . .            . . .             I  .5  pF.

CHARACTERISTICS.§

Anode  voltage     ,..           ...           ...           loo             250     volts. in i I I i metres
Anode  current                    ...           ...              12           10.5      rnA. (max.).fiRANTlGrid  voltage          ...           ...           ...                0          no.5     volts.
Amplification  Factor         ...            ...               19                  17
Anode  Impedance              ...          ...        6200          7700     f2
Mutual  conductance        ...           ...          3.I             2.2     rnA/V.

*Measured  without  external  shield.
•.rvh  applied  between  pins  4  and  5.

±Vh  applied  between  pin  9 and  pins 4 and 5  connected together.
**When   used   as   a   phase   inverter   immediately   preceding  the

output  stage   Rh_k  max.   may  be   120  kQ
Aug.,1957 §Each  Section,  unless  otherwise  indicated.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
DOUBLE  TRIODE

:anE?;n:dii[::a:;:ridh.i.ax:ce:d,c.hfifrh.cfee.::i:#::n::i:;:efer¥.:hue:.::o:::
Resistance  coupled  A.F.  amplifier or  phase  invercer.

PHYSICAL  DETAILS.

Base              .„           ...
Bulb......
Max.  Overall  Length

#X:SDei:t::tFre{8Bhatse)
|V|ounting  Position

BASE  CONNECTIONS.
Pin  I-Anode Triode 2.
Pin 2-Grid Triode 2.
Pin  3-Cathode Triode 2.
Pin 4-Heater.

...          B9A  Novel.
I..           Clea.r.

:::   22iiyiE: (i!.,i,i..,)..

Pin 5-Heater.
Pin 6-Anode Triode  I.
Pin 7-Grid Triode  I.
Pin 8-Cathode Triode    I.

Pin  9-Heater Centre Tap.

HEATER.

:5:r:teeadte:itiiecrefi;r:e:iaepsp::Fnndpta:r:i,:eei;wihc:h;vr?i,:T?atyhebre.

lleater voltage     .........      12 .6
Heater  current   .........     0 .15

RATINGS.*

Max.  Anode  siipply voltage       ...

§#:::
Max. |!:i   (:;:end::;asB'i=s) " a:: , rnA.,..

**Max.  Rh-k              ...

CHARACTERISTICS.*

a:pdd#,:itgae8e......
Anode  Current
Amplification  Factor

fi:::fl`gopnedduacntcaence

CAPACITANCES.

;!i:-::,"-ca-g„

6.3     volts.
0.3     Amp.

550  volts.
300  volts.
I  .0 watts.

8mA.
50  yolts.

0  yolts.
180  volts.

0.5  MQ
I  .0  Mr2
2 .2  MQ

20kQ

...            loo
.       -I.0

...           0.5

...             loo
80

:::           I.25

250     volts.
-2.0    yo'ts.

I.2     rnA.
loo

62.5     kQ
1.6    m^lv.

......       o`.;i  3FF:

:::        0,.?;8E:
...    <0.'5pF.
...       <['2pF.
•..    <0.01   pF`
...      <0'lpF.

Vh  applied  between  pin 9 and  pins 4and 5 connected together.
§With  grid  current  biasing  Max.  Rg-k ±22MQ

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



12AX7

TYPICAL  OPERATION   as   Resitance  Coupled  A.F.  Amplifier

I,     Cathode  Bias.

A::€:i:::]yRevs?s'::::e        io#   %8   2;58   i#   2£ng   i59   2!8   £°8   xa'cs.
Cathodecurrent            ...     0.65   0.860.481.Ilo.631.40.851.02      rnA.
CathodeBiasResistor...         I.81.5     2.71.2     2.21.01.51.2      kQ
Grid  Resistor of

fo[Iowingvalve       ...        330   `330     680     330     680     330     680    680      kn

*3t::;u€aj:,Cage ......         5054.566is       57      72       6'   75.576t     (r.in.s.)...          20       26       28       30       36        36       37       38     volts

*TotalDistortion               ...        4.8     3.9     3.4     2.7     2.6     2.21.61.I       %

2.  Grid  Current  Bias**

€T?ddeR:su:9tpa'rc¥°'ta8e...      2%    2i8    2i8    3%    3%    3i8    3i8    4%    tiodts.
AnodeLoadResistance            100100     220100     220100    220     220     kf2
Cathodecurrent            ...        0.71.00.561.30.741.60.881.09     rnA.
Grid  Resistor of

3t::;f:t':j¥::a8g:?:ye     ::.:.     3!§   3!!   6!§   3::   6::   3!:   6:;   6:i   ::ts
TotalDistortion           ...      9   2¢    27   2.2   22    „    H    I.4   (a;;in.SJ

TYPICAL OPERATION  AS  PHASE   INVERTER.

£:t°hdoedsuRpeps]%t¥:'tag:.
Cathode current      ...
Stage  Gain       ......

`9ou£FUBiyt:I:aigoen       :::

250                 350     volts.
I.2              0.82     kQ

I.08                   I.7      rnA.
5862--

35        7          45        9     V.r.in.s.
5.51.13.5     0.7      °/o

*::p:p=s:u:fEaot':i,hop:i;1;#;;:ua:c:::i::p:e:dpau!ct::o#eoer6;utputvoltagesd,Stortionis

Page  2
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FERRANTI
DOUBLE  DIODE  PENTODE

i¥;:!inr:etcce!:G::sisseanajn€jerteecct{:r,heAa:#°a#'eL.dF!.a::pP,:fir::d;:

Max.  Overall  Length       ...                         90  mm.

#x:sDe,:t=:tFrei(gBhatse,    :::        ,..        3::=:
Mounting  position                                           Any.

BASE   CONNECTION.

Pin  I-Base  sleeve.              Pin  5-Diode Anocle  I.
Pin 2-Heater.                      Pin  6-Screen  Grid.
Pin  3-Triode Anode.        Pin 7-Heater.
Pin  4-Diode Anode 2.      Pin 8-Cathode,

TOP  Cap-Control  G:iud?Pressor  Grid.

HEATER.

Heater  Current  ...
Heater  voltage    ......

RATINGS.

Max.Anode  voltage       .

#g:ac=r:t:e:r.¥%':€iaga:t:°vn;.,;age
Max.  Screen  Dissipation

300  volts.
...             125  volts.
...        2.25  watts.

loo  volts.
...           O.3  watts.

it=: `D`i.a-d-;. c-u.;:.ern-t"(-:;ch  Dio.a;)      i 16 ii-A-.--
Min.  Grid  voltage                             ...                O  volts.

TYPICAL  OPERATION.

PENTODE  SECTION.

Class  Ai  Amplifier.

Anode voltage     ...
Screen  voltage     ...
Grid  Voltage
Anode current   ...
Screen  Current   ...
Grid  Volts for Cut off
Mutual  Conductance
Anode  Impedance

Resistance  Coupled  Amplifier.

90
0.25

I.2
3500

33
55

following  valve     ...              0.5

DIODE   SECTION.

Refer to  curves for Type 6Q7G.

volts.
volts.
yolts.
rnA.
rnA.
yolts.
rnA/yolt.
Mn

300       vol ts.
0.25       MQ

I.5        MQ
1800        ohms.

95        yo Its.
loo

I.0        MQ

CAPACITANCES.

:;lu:          :::         .::         :.:         .::    o,.£;#:,max.,.

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in

in i I I i in etres
(max.).

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl

12J7GT
R.F.  PENTODE

International  Octal   Based  Glass  Valve  for  use  as  an
Amplifier   or   Anode   Bend   Detector   in    equipment
designed  for AC/DC operation.

Heater  current          ......          0.15  amps.
Heater   voltage           ......           12.6  volts.

The   Ratings,  Characteristics  and  Dimensions  of  this
valve  are   identical  to  those  of  type   6J7GT,  except
for the  Heater  Rating.

12K7GT
VARI-Mu  R.F.  PENTODE

International  Octal   Based   Glass  Valve  for  use  as  an
R.F.  or  I.F.  amplifier  in   radio   receivers  designed   for
AC/DC  operation.

Heater  current          ......          0.15  amps.
Heater   voltage           .... „           12.6  volts.

The  Rat:ings,  Characteristics  and  Dimensions  of  this
valve  are  identical  to  those  of  type  6K7GT,  except
for the  Heater  Ra.ting.

12KBGT
TRIODE-HEXODE

International   0cta.I   Based   Glass  Valve   for   use  as  a
Frequency    Changer    in    superheterodyne    radio    re-
ceivers  designed  for AC/DC  operation.

Heater  current          ......          0.15  amps.
Heater   voltage           ......           ]2.6  volts.

The   Ratings,  Characteristics  and  Dimensions  of  this
valve  are   identical  to  those  of  type  6KBGT,  except
for the  Heater  Rating.

'2Q7GT
DOUBLE  DloDE  TRIODE

International    Ocl:al    Based    Glass   Valve    for    use    as
detector,  A.V.C.,  and  L.F.  amplifier  in  radio  receivers
designed  for AC/DC operation.

Heater  current          ......          0.15  amps.
Heater   voltage           ......           12.6  volts.

The  Ratings,   Characteristics  and   Dimensions  of  this
valve  are  identical  to  1:hose  of  type  6Q7GT,  except
for the  Heater  Rating.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



12SJ7GT
FERRANTl

Uu

12SK7GT

12SL7GT
12SJ7GT

12SQ7GT R.F.  PENTODE

FERRANTl

International    Octal     Based    Glass    Valve    of    single-
ended  construction  for  use  as  an  Amplifier  or  Anode
Bend   Detector  in   equipment   designed   for   AC/DC
operation.

Heater   current          ...           ...          0.15   amps.
Heater   voltage           .„           ...           12.6  volts.

The   Ra.tings,  Characteristics  and  Dimensions  of  this
valve  are   identical  to  those  of  type  6SJ7GT,  except
for the  Heater  Rating.

T2SK7GT

YARI-Mu  R.F.  PENTODE

International    Octal    Based    Glass    Valve    of    single-
ended    construction    for    use    as    an    R.F.    or    I.F.
amplifier    in    radio   receivers    designed    for   AC/DC
operation.

Heater  current          ...           ...          0.15  amps.
Heater   voltage           . . .          . ..           12.6  volts.

The  Ratings,  Characteristics  and   Dimensions  of  this
valve  are  identical  to  those  of  type  6SK7GT,  except
for the  Heater  Rating.

T2SL7GT

HIGH  IMPEDANCE  DOUBLE  TRIODE

International    Octal     Based    class    Valve    of    single-
ended  construction  for  use  as  an  amplifier  or  phase
inverter   in   AC/DC   equipments.        Except   for   the
common   heater   each   triode   is   independent   of   1:he
other.

Heater  current          .„           ...          0.15  amps.
Heater   voltage           ...           ...           12.6  volts.

The   Ratings,  Characteristics  and  Dimensions  of  this
valve  are  identical  to  those  of  type  6SL7GT,  except
for the  Heater  Rating.

]2SQ7GT
DOUBLE  DI0DE  TRIODE

International    Octal     Based    Glass    Valve    of    single-
ended   construction  for  use  as  detector,  A.V.C.,  and  `
L.F.  amplifier  in  radio  receivers  designed  for  AC/DC
operation.

Heater  current          ...          ...          0.15  amps.
Heater   voltage           ...          ...           12.6  volts.

The  Ratings,  Characteristics  and  Dimensions  of  this
valve  a,re  identica,I  {o  those  of  type  6SQ7GT, except
for the  Heater  Ra.ting.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
VIDEO  OUTPUT PENTODE

¢jndej:d:6euctt;yucheva:fvde°:untp¥:,:;i:i3:eRdeecs:fvneer€'#t#Sese=e;
heater cliains.

PHYSICAL  DETAILS.

Base......

E°£:Cse3a::a,,HLee.gffth
Max,  Diameter     ...
Mounting  Position

BASE  CONNECTIONS.

Pin  I-Screen  Grid.
Pin 2-Control  Grid.
Pin  3-Cathode.
Pin 4-Heater.

Heater voltage    ...

RATINGS.

ia#!t;h!:i:iii!u!r!i::I::::e

i;;i(§t:={£=Gid;:3.e°gB::a;

CHARACTERISTICS.

Anode voltage     ......

i:orp:Eer£:¥£:;ja€g:jdo,.¥a;::ag:::
Anode current   .... „
Screen  current   ......
Mutual  conductaLnce       ...

rn:::eprlTqupge,%:;e......

...         B9A-Noval.
•..           CTl.
•..          78.5  mm.
•..            71.5  mm.
.-         22.2  mm.
•..            A`ny.

Pin 5-Heacer.

:i=7=i|unpopdree.SsorGrid.
Pin 8Jhield.

Pin 9-lntemal  Connection.

HEATER.

Heater  current   .........          0 .3  aLmp.
...          15.O  volts.

550 volts.
250 volts.

9 watts.
250 yolts.

2 watts.
70  rnA.

ZOO     volts.
ZOO     yolts.

a    volts.
-3.5    volts,

36     rnA.
5mA.

I?£    FnA/V.
25

TYPICAL  OPERATION.

Anode  supply  voltage    ......           170  volts.

i:orp::e:n:i¥§irtj€8rev:a,.?:°!:ag:::
Anode  current   ......
Screen  current   ......
Anode  Load  Resistance ...
Peak output voltage     ...

CAPACITANCES.

...            170  volts.

...                O  volts.

...      i.7 volts.

...                4  rnA.

...       a.25mA.

...          2.2  kQ
•„       >70 volts.

•..             10.4  pF.

:::    <:i,:;;:;

I     REFi;-,:,:,

Base
Connections

underside  View
of  Base

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,  OLDHAlvl.   LANCS.



8as 1hV93Ia,IQ2a'Oa •3AOv / 6050=40§rr'rl=xpi30i1=12o=10a
/ /

/
ty
.. /

. • /
0 \ /
/

/
/

/
/ /

/ /
/ /

.0\ €V:1i
+i `

>I960in®C=aa?01?-0

26 Ilv Iq'= I0
3h!!q2=3=2

0.320OV AOV

I

I
I

I

-2/
I-3

I
I-4

I'
5

MJ\ \ I-6\ I2-46
==i r- _+

1 +i I + -+ia i-
100 200 300 4`00

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
OuTPuT  PENTODE

§n:n:!ilr:{r;:I;£#;.8hi#i:v:e€:¥vpe?t#¥:e:::I:inn.::Bdj£,€:8?a:e;°i:'°¥r:|u¥:a;

PllYSICAL DETAILS.
Base......

#¥:a::erad"HLeei:ffch
Max.  Diameter    ...
Mounting Position

...        B9A-Naval.

:::      E;i;:; !!,E:i,;.)
•..           A,ny.

BASE CONNECTIONS.
Pin  I-lntemal comection.    Pin 5-Heater.

;i: 2=ocnhtoTe,G rid.             ;i: =Ln:::ne:, con nection.
pin 4_H::tpepr:ess°r Grid.        Pirl 8-ln€ernal connection.Pill 9-Screen Grid.

HEATER.

#=a:::?:|r=::t:::      :::       :::     ,8:3foTi.
RATINGS.

•I;!!;tij::£ii#i';¥e

3Ig:lgfrid:::'to8e:::
CHARACTERISTICS.

i:o¥eE:r%tv§,r¥:v:,:v±,ecg:::
Anode current   ......
Screen current   ......
Mutual conductance      ...

fin::eq'TwP:[d_ag:je         :::

550 volts.
250 volts.
2 .5 kv.

9 watts.
250 voles.
2 .5 watts.
7S rnA.

-I .3 yolts,
ZOO yo]ts.
20 kfl

1MQ

TYPICAL OPE RATION.

£r#i¥§ir¥:vFoi:aeTj:.: Ban:!i""  an  vo,ts.
60    volt.,

-I     volt.
Anode current   ......          110                175     rnA.

i:ii::;g¥%i§§:£:;:£:u::f:,C£:a*esc¥::;i:b¥V3aivt:;o2§C:::ri:h:a:f;:
60    yolts,

As Audio Amplifier.

Srp;:::::iia;j§asi:±dg£:g;:efa8:::
Anode current   ......
Scl.een  current   ......
`pnop£:rA6Fdtvp:'tta(8De=ioo/o.).

;I?¥/LEI::eoduucrpaut:a:p:fra!t:;%:::e°nmea;:C::',u:.tohfaRg|_exkf:::b°ef

Base
C®nnectl®ns

underside  View
Of  Base

All  Dim®nSions
shown are jn
millimetres

(max.).

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TYP';i:i:m§u:i:d!¥§;i:s;:i;i:::o;o:)::)(2Va'Ves:::u§itt::::'r)m„

I.....          200 volts.
...            135  ohms.

CAPACITANCES.
.' ..........           I  I   .O  pF.

iiiufti      :.:       .... :.       :.:<:i,.#:I...

ue50
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FERRANTI
Full WAVE RECTIFIER

An   indirectly   heated     half  wave   rectifier   with   a    0.3   amp.
heater  designed  for  series  connected  heater  operation.

PHYSICAL  DETAILS.

Base
Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter     ...
Mounting  Position

B9A-Naval.
78 .5  mm.  (3±ins.).

:::          7l.5mm.(2iiins.).
22 .2  mm.  (Sin.).
Any.

BASE  CONNECTIONS.

Pin  I-Internal  connection.     Pin  5-Heater.
Pin 2-Internal  connection.      Pin  6-Internal  connection.
Pin  3 ..-- Cathode.                              Pin  7-Internal  con`nection.
Pin 4-Heater.                                Pin  8-Internal  connection.

Pin 9-Anode.

HEATER.

Heater current...                                      0.3  amps.
Heatervoltage    ...                                       19       volts.

RATINGS.

Max.  Peak  Inverse  voltage          ...          700  volts.
Max.  R.M.S.  Anode  voltage       ...          250  volts.
Max.  Rectified  current  ......           180  rnA.

*Max. Vh_k  (pk)  (Heater  negative)       550 volts.

tMax.  Reservoir  caLpacitor           ...
Min.  Limiting  Resistance  :-

Va(r.in.s.)±  250     ...
-240    ...
-230     ...
-220    ."
-200    ...

TYPICAL  OPERATING  CONDITIONS.

R.M.S.::FUAn:3`:age...     2oo

Rectifiedcurrent      ...180

60 u F.

loo  ohms.
80 ohms.
60 ohms.
40  ohms.
30  ohms.

a::i:smuv=ltBgce. ::mnpootnemn:r:I i!8nvo2,:g.  V.  r.in.s.,   p,us  a

i,#r,ii;?:p::tis.::i.i..:.:;aJ:elmtuhsetTaavxe.tRheese=yno,i:uC=psapc:::firei5

Base
Connections

underside  View
of  Base

All  d;mensions
shown  are  in
millimetres.i

FERRANTI   LIMITED,  Electronics  Dept., Gem   Mill,  Chadderton, Oldham,  Lancs.
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FERRANTI
LINE  OuTPUT  PENTODE

fe:lse;|S:I:rnnedc!iye,co::ev:a:r:sdjnfau.;::LtindE.ec:Tt::eir:esg;i;::?a:ii°#:ts.UVS:|vjen.

...         B9A-Noval.
•..            CTl.

22iinyIE:(ig:,;:.'

BASE  CONNECTIONS.
Pin  I-Internal  connection.      Pin  6-Internal  connection.
Pin 2-Control Grid.                   Pin 7-Internal  connection.
Pin 3-Cathode.                           Pin 8-Screen Grid.

:i: =E::::::                        i;onp9c-as=&rneos3:I Grid.
HEATER.

Heater current   ......
Heatervo|tage    ......          :::       2?:3:g|E;.

RATINGS.

Iigii;ti:::;:igj:ii!;i:'j:;a:ggee
*:g#:;kk:.I::,:::::8r:

CHARACTERISTICS.

!cnr::: Y:Il::::   :::
iu.pnt::isgrriirtd.|Yao::ag:..
Anode  Current   ...
Screen  Current   ...
Mutual  conductance       ..
Anode  Impedance
Inner  tt  (LLgt-82)  ..... :..

550  volts.
250 volts.

7kv.
8 watts.

250 volts.
4 .5  watts.
180  rnA.
I  .3  volts.
200 volts.

20  kf2
500 kQ
185  OC.

TYPICAL  OPERATION.
As  Line  Output  Pentode.

Anode  voltage     ......            70               70     volts.

:car:ternoY8'rtiadgevo,.:;ge    :::                     ,I,          2!?    ::I::.
Anode  current   ...                                      380           470     rnA.

io:h:e:£ni:ij:r:;#j:;i:hr;ia;d:a::;:c±:I,rara:c:t::r:s¥;Yu:,,'dYaeg:::°s:ag:;v°ee:I
Anode  voltage     ...                                         70              70     volts.

S|cnr::: !:itraegnet   :::                     ...     =i78       =3?8    ymoAt.s.
As  Audio  Amplifier  (2  valves  in  push  pull).

Anode  voltage     ...                                           170             ZOO     volts.

i:a:p:p::i:iie3e:r:::r!::i!:i::i:age.                    o           o   vo,ts.
170            200     volts.
-27       -31.5     volts.
I1kQ

i::j§;§u!m¥o§a±d±(((§ne§=:e:S'::§o§ai')lode)!§2i5!52:X¥!5§§

*r8axpr.sepcus'.Se  duration  Of  18%  Of one  cycle,  with  a  maximum  of

!g;at:pr:3.e:rhai#egn::fsae:xdcwe:fd:s';:s:iEtt:.£ehrj:d,R:trne.e3ett:rs.t.a::

*Sftotrajgnrsjd°::rt:I:t°:f!tos.goHrr.aloperatingvalue.
§§:;  #nQe  output  operation  the  max.  value  of  Rgi-k  may   be

Base
Connections

Underside  View
of  Base

lffiir

All  Dimensions
shown  are  in
in il I i metres

(max`.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
LINE  OuTPUT  PENTODE

fsn:nfj!::C#ymheeaBt=de°6tuptuptutpev::vdee.in'¢T:ie::ssi:o8:e&efc°eiv:Sr:

FST£!:%!dne8dftoeie:ise!?:s::ibeesshewa|tehrc9h°a:ns?nningangles:and

PHYSICAL  DETAILS.

Base.........

Lo£.%3era,,  Length      .
MaLx.  Seated  Height          .::
Max.  Diameter     .,....
Mounting  position            ...

BASE  CONNECTIONS.

Pin  I-lntei.nal  Connection.

Occal.
CTI.

;;n:y::;(iE.i'

5-Control  Grid.
Pin 2-Heater.                              Pin 6-No  pin.
Pin  3-Internal  connection.     Pin 7-Heater.
Pin 4-Screen  Grid.                    Pin 8-Cathode and

Top cap-Anode.             Su ppressor Grid.

HEATER.

Heater current                .... „          0.3  Amp.
Heater voltage    ......                          25  volts.

RATINGS.

Max.  D.C.  Supply voltage          ...

*##:?enaokdinvood:a'eo,ta;:.,pos.i:.ive)
550  volts.
250  volts.

7kv.

#x:RenaokdfnDoj€:jpvaot]::ang:5a¥eg.::jve„,.5£{;ts.

t#a¥ §:::::  8?s`:iap8aation..(.pg2)...         250 Volts.5 watts.

#::::itiod°e8Zcu.;;ent...        :::       2;::aAt:S.

%g: !e!a:kf T!::!:!i: fo:§i:a:t;:;i..    -!!: ;!is::
......          500  kQ

•..            170  volts.
170 yolts.

•.I            ......-2l   yolcs.
loo  rnA.

8mA.`.'.I.             :'.'.                 Il   rnA/V.

...          5.5  kQ
5.5

Max.  Rgi-k             ...

CHARACTERISTICS.

Anode voltage     ...
Screen  voltage    ...
Control  Grid  Voltage
Anode  Current   ...
Screen  Current   ...
Mutual  Conductance

fn:::eu'ritpge,d_::;e

TYPICAL  OPERATION.
As  Liiie  Output  Pentode.

Curves  of  anode  current  against  anode  voltage  for  a

:::8seho°;nc::t::!e8£!gf::tt=:::,:#:s:Carpepe,nyf8oidanr::i:::::
new  valve.

To  allow  for  valve  spread  and  deterioration  during  life

:::r:inte25°o7otF:;ecr!rtchuj:tshhe°uv'aiuebesh:;Sis::dthaer°cuun+:es:

CAPACITANCES.

::n::,         :::         ;::         :::         :::         '8gE:<1.I   pF.

Base
Connections

underside  View
Of  Base

I,.-E
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FERRANTI
BEAM  TETRODES

]i[;ijes:=h:!pi:;:a§t:g::°:u5t:P:uu§:T:S::s%:e;S::i;e:i;q'jc`a::e?aitiae:Se:sf:a:;Vai:i:b:,:!|:a;

PHYSICAL  DETAILS.
35L6G.

Base               ...

§r::nie;:;£:::;lee:!%i:t,hb,
35L6GT.

Base               ...
Max.  Overall  Length        ...

#:X: SDej:t;:t:re!(8Bh±e)    : ::
Mounting  position             ...

International  Octal.

iin:,:E:(::::.)

International  Octal.
84  mm.  (3igin,).

3A3ny:=:(?#;'..,'

BASE  CONNECTIONS.

Pin  I-No  Connection.     Pin  5-Control  Grid  (gi).
Pin 2-Heater.                     Pin  6-No pin.
Pin  3-Anode.                     Pin 7-Heater.
Pin 4-Screen  Grid  (g2).   Pin 8-Cathode.

HEATER.

Ileater Current   ...
Heater Voltage

RATINGS.

Max.Anodevoltage        .
Max.  Screen  voltage       .::
Max.  Anode  Dissipation
Max.  Screen  Dissipation
Max.  Heater-Cathode  Voltage

200  yolts.
:::             I  lo  volts.

8 .5  watts.
I  .0  watt.
loo  volts  DC.

Anode  voltage     ...

Sc:r::r:o¥€,Ft;atgn¥ot,i;egreos.,.jna,,
Anode  Current  (Max.  Signal)
Screen  Current  (Zero  Signal)

icnr:::.Cmupr:::=c(eM(aAX;pst:::j)
Mutual  conductance       .
Cathode  Bias  Resistor    ...
Anode  Load            ...
Poweroutput     ..
Total  Harmonic  Distortion

35L6G

35L6GT

Base
Connections

Underside  View
of  Base

45.0

36.0

Ilit,9

i

efiFTi

All  dimensions
shown  are  in
millimetres

(mar.).
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`
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FERRANTI
HALF  WAVE  RECTIFIER

Valve   type   35Z4GT   is   an   indirectly   heated,    high   vacuum.
half   wave   rectifier   designed  `for   use   in   AC/DC   equipment,

PHYSICAL  DETAILS.

Base
Bulb               ...

Max.  Overall  Length
Max.  Diameter     ...
Max.  Seated  Height
Mounting  Position

International  Octal.
Clear.
84  mm.  (3 kin.).
33  mm.  (I i=in.).

70  mm.  (2iin.).
Any.

HEATER.

Heater  current   ......      0 .15  amp.
Heater voltage    ...                                        35  volts.

TYPICAL  OPERATION.

CAPACITOR  INPUT.

R.M.S.  Input  voltage  per  Anode             117              250       volts.
Rectified  current                              ...            loo              loo       rnA.
Ivlin.  Supply  Impedance...                                  15                loo        ohms.

Max.  Reservoir  condenser         .                 40               40      HF.

NP&

Base
Connections

underside  View
of  Base

All  dimensions
shown  are  in
in i I I i in etres.

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
OuTPuT  PENTODE

Thyepeou4t2pi:::a::d:;e;ttYrhaed:toedre::rvte°#desi:::g::rp,i:,:r!s:

PHYSICAL  DE TAILS.

Base

#unifa:gj:I;¥Bihutihb)..:

BASE CONNECT IONS.

Pin  I-Heater.
Pin 2-Anode.
Pin  3-Screen  Grid.

HEATER.

E:::::!:Irtraegnet  :::        :::

I  17  mm.
103  mm.
46  mm.

A,ny .

!#=§:t:htc*°.:,Gsrj8;ressorGrid.

RATINGS.

#g: ;c:r::: ¥:ifp:.:,,.n,,,      :::
#X:Lceraete.nr-Eists|:at:ovno,Cage:::

TYPICAL OPERATION.

Single  Valve  Class  A|  Amplifier.

Anode  Impedance  (approx.)
Mutual  conductance       ...
Cathode  Bias  Resistor    ...
Anode  Load           ......

F%frH?ru::unicb.i.storti;.n

DC.

2  Valves  Push  Pull  Class  AB|  Amplifier.

I:ixed        Auto
Bias.           Bias.

Heater voltage    .........          6 .3
Anode voltage     .„          ......          315

:c:rf:ern:iYasg'#?:gse::[t:;ge   :.;:       :::
Peak  Input Voltage  Grid  to Grid

285
-24

48

i:::::;#m!.ii.;£i:i.i.Is:f*,i¥,I,',)     ,=:

62

12

......                         11

i:ralerH?ru::unic b.i.stortion      ...           4

CAPACITANCES.

:;1u:       ,.:
•........            8.OpF.

:::           :::           :::           8:!3E:

6.3     volts.
315     yolts.
285     volts.-   yo'ts.
320    ohms.
58    volts.
62     rnA.
73     rnA.
12     rnA.

18.I       rnA.

10000     ohms.
10.5     watts.
3.0%

Base
Connections

underside  View
®f  Base

L,ll;,,:,
All  dimensions
shown  are  in
millimetres

(max.).
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FERRANTI
BEAM  TETRODES

i:i:hu%j:;°n:L.:h:eT:h:=:s:5:°;[S:[§t:T:tsahie:ri#:rp;vfo:j|t¥;ds:ets:!;:;i:d;I:rrte:|i::vu%ii
equipments.

PHYSICAL  DETAILS.

50L6G.

Base

#:i Se|:€£i't'::eel(:Biu:,hb)   : ::
Mounting  Position

50L6GT.

Base
Max.  Overall  Length        .

#:X: i;:t=:tFrei(gBh±e,    :::
Mounting  position             ...

International

i¥,E::(:

International  octaLl.

i!ny¥.(:±:#,.,'.

BASE  CONNECTIONS.

Pin  I-No Connection.     Pin  5-Control  Grid  (gi).
Pin 2-Heater.                     Pin 6-No  pin.
Pin 3-Anode.                     Pin 7-Heater.
Pin 4-Screen  Grid  (g2).   Pin 8utathode.

HEATER.

Heacer  current   ......        O .15  amp.
Heater       .                                               .        50.0  volts.

RATINGS.

Max. Anode  voltage        ....          200 volts.

#:x: acnr::: :?slst,ap%,on.                         I i8 woaltcts;.
Max.  Screen  Dissipation                            I.25  watts.
Max.  Heater-Cathode  voltage :::          loo volts  DC.

TYPICAL  OPERATION.

Single  Valve  Class  Ai  Amplifier.

Anodevoltage     ...
Screen  voltage     ...

i:::;!r;O!:i;;:io(iai8ie:;:.,i:
A::::l'g.pnedduacn,caen!:pp::
Cathode  Bias  Resistor    ...
Anode  Load

CAPACITANCES.

:ilu:

50L6G

50L6GT

Base
Connections

underside  View
of  Base

ofiFTo

All  dimensions
shown  are  in
millimetres

(max.).
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50L6G

50L6GT

ANODE   CURf}ENT  (rnA).
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!      R0558
I

FERRANTI
Full  WAVE  RECTIFIER

A directly  heated,  high  vacuum full  wave  rectifier.

PliYSICAL  DETAILS.

Base              ...
Bulb......

Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter  (Base)
Mounting  Position

BASE CONNECTIONS.

Pin  I-Filament.
Pin 2-Anode 2.

FILAMENT.

Filament  Voltage
Filament Current

International  Occal.
Clear.
loo  mm.  (3#in.).
86  mm.  (38in,).
30  mm.  (I|=in.).

Vertical,  base  down  :
or     horizontal    wich
pins  I  and  2  in  verti-
cal  plane.

Pin 3-Anode  I.
Pin 4-Filament.

I.....            5.O  yolts.

2 .0 amps.

+>
>
>

RATINGS.

Max.  Peak  Inverse voltage         ...        1400 volts.
R.M.S.  Anode supply voltage...          See  Rating chart.
Rectified  current             ...                       See.Rating  chart.
Min.  Limiting  Resistance              .,.             50 ohms.
Max.  Peak Anode current         ...         400 rnA.

tMaTX;a#s::-nstwAt::£negcurrent     ...         2.2 amps.

TYPICAL OPERATION.

Capacitor-Input  Filter.
*R.M.S.  Input  voltage       ......          350             500     volts.

Filter-Input  capacitor     ......              10                10     prF.
*Min.  Supply  Impedance  ......             50              140     ohms

DC. Output Voltage at Input to Filter (approx.)  :-
At  Half-Load      `  62.5  rnA.
Current of        142  rnA.

e:rFrue':-cL:id    { [§: :A:
V°t':aF:„T,eo8aud'a€!u°rnr'e#ta'(i;'p°pardox.)

390           -    volts.
-          610    volts.

350           -    volts.
-          560    volts.

40              50    volts.

•Each  anode.

tFor  maximum  duration  of 0 .2 see.

Base
Connections

underside  View
of  Base

loo

86

I-30

All  dimensions
shown  aLre  in
miHimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON.   OLDHAM.   LANCS.
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TYPICAL  OPERATION  (cont.)

Choke-Input  Filter.

Filter-Input  choke           ...                         350            500     volts.

R.M.S.  Input voltage  per anode              10.             lot   henries.

DC.  Output Voltage at  Input to  Filter  (approx.)  :-

!:rT:Lf:L.o,ad     i 6Z:5=A..
At  Full-Load
Current of

'50  rnA.
125  rnA.

votg8Feu\PRogaud,a€uorn;e#t`„€\po3=ox]

270           -    volts.
-         405    yolts.

245           -    yolts.
-          390    volts.

25                 15     volts.

AVERAGE  ANOOE  cHAnAc.TER'§1- 'C

<E-+ZIaEaE

£c= S.OVOlts ae
8'7

-,

++-,
3uIllaaa'O

rgrJgrf.,,

o`¢

ae               4o       A,,06®oE  VOL.T8so®c       '0®                  reo                 14

a;s:h:i::t:I:,;e:s!i::h:r:8?3E§uk:i:|n`n:euio=r`.%!jd:°i:P:t!#u:;?:P;;:rii;a;:::5+:ir:#i

a larger value of inductance is required for optimum regulation.

ttis:hi::ti;:u:;i::h:r:tge;q;u?jifrm.=:I,ii!;id:oj:p;t||.Enis3;t::;:r:::::i;oigi:E:a;c;

aL larger value of inductance is required for optimum  regulation.

:°hr{cRhat:neg,ecct:jr:i,}djd°eR::rcaati°ncharacteristicsseetype5y3GT
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FERRANTI
TELEVISION  TUBE

A   17in.   rectangular  Television  Tube  with  metal-backed  grey

A:Sse£!:er:as,Crceoennd:::jj:C:::t:::t:::oav?d}e°sn-stmraopotph:.:tg°i:r8tuhn;
E.H.T.  supply.

i:e:'!e;cfl:':rnesce n ce                                 *:#tl:::a:c ked

Light  Transmission                               66%.

PHYSICAL  DETAILS.
Base                                                                              812A  (Duodecal).
i-n-o-decap
Max.  Overall  Length        .

CT8  Cavity Type.
495mm.

BASE  CONNECTIONS.
Pin  I-Heater.                                     Pin
Pin  2-Grid.                                          Pin
Pin  3-No  pin.                                     Pin
Pin  4-No  pin.                                     Pin
Pin  5-No  pin.                                      Pin
Pin 6-No connection.                   Pin

Side Contact-3rd  Anode.

(",,"",(.,,;,,,;,,,,,(;I,,,i,,,,,,:,,:,,,),H

HEATER.
*Heater  voltage    ...                                        6.3  volts.
Heater current   ......                         0 .3  amp.

RATINGS.

..#g;i;:dAnnno:dfaee:v::,ittaaa:geee
|v|in.   [st  Anode  Voltage

#i::3:gA::g:Y:ll::g:-:.
Max.
Max.

410  yo't§.
410  yolts.

16  kv.
200 volts.

-loo yolts.

I::::: :::ittiiyyee),   :::
peak)  (Heater negative)   410 volts.

(f -56':/s.)   :::
I  .5  MQ
0 .5  MQ
See  note §

I  .5  MQ

I  .5  MQ

±Nom.  Vg for visual cut off         ...-   V+   volts.

*svyohue,ndunsoetdeffcreesder;e:5°vpoe,::t`:.nrf.st.h:niura8ecuhr::tnetr,r:i:i£:

device  should  be incorporated  in  the  circuit  to  limit switching
Su r8e.

*+The  product  of  3rd   Anode  Voltage  and  Beam  Current  must
not  exceed  6 watts.

tTo  avoid  excessive  hum  the  A.C.  component  of  Vh_k  should

?re.mrs.I):W  as  POssibl-in  aLny  Case  not  greater  than  20  volts
ttDuring  a  warming-up  period  not  exceeding  45  sees.

§When  the  heater  is  in  a  series  chain.  or eaLrthed.  Zk  max. is
0 .I  Mf2 where  Zk is the 50 c/s.  impedance  between  eal.th  and

::aenscfaotrh:::.RhYkh:nart.hj:  reMatQer  is  Supplied  from  a  Separate

I::h:eh£:;#a::ilt::a:y:i:feg:t:fi:eewr::re:a.pdori;fii3d|:i:|y::gs[3::ts;oit:i:

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON.   OLDHAM,    LANCS.



TYPICAL OPERATION.

Heater voltage    ...
I st Anode Voltage
2nd  Anode Voltage

?rgdfoArn;i€:aY:Lt:8oeff

6 .3  volts.
:::           3oovolts.

0  yolts.
14  kv.

" to ng6 yoits.

PREFOCUSING.

§ch:te:h:S:Pe°¥:a:;:::t;:;i::u3n2::ei:th¥:ye;a:t:¥'r;:fi:uait:d:=£Pe:i::nt:I:e:h:itii:a:

;::r:=T=:tmh'efu:t:£n:trr¥£:d;£h'ne8:d:e::Ve'#s:;:I:Snu:c:ecdr°eYbfu:dtthh:ehe:;!°;;
of  the  electron   beam   is   increased,   resulting   in  inferior
focus  ac  the  edges  of  the  screen.

exte#j;hfojcnucsrjen¥e:a2gnndetAhnfdteovb°eLt?n8cer:±eedp.Owerofthe

loN TRAP.

Tu°beaccs°h:uT3d%ekt::t':reaTraf:rMaa8dni::a;hc:noefcii3fmt|:

{i°::Tt:h:e;so#j:t:h:e;:a::hj::a:ij:b:ee:p:oe:;t:!i3db°:f=et:huechb¥einanTnheer

;:h¥o:A:n:c't:a;::B§,d:a:enhSfet:h:i:::ib:a:!#:M°:R:aay:t+:uhb:e#i,nb:e:e:u:n:i!:
§§ lan Trap  Magnet field  strength              59i7  gauss.

CAPACITANCES.

!i33iLa"

§§ The  Ion  Trap  Magnet  assembly  should  be  earthed.
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Va3=10-16kV

2000150010005000

I I I
11 IIll 11

a
tt
11|i

`

L`J

I III
a

I

0 -60 -40        -20
GRID  VOLTS

FERRANTl LIMITED,   GEM   MILL.   CHADDERTON.   OLDHAM.   LANCS.



FERRANTI
TELEVISION  TUBE

i:ar`!e°ri:sRoapye:#.en%P&J/'3t72¥eij:visj:rnj°RdeeceT::3.designed

ii:C:u:S:::oenn.::       :::        :::        :::       a:hg`::;:::

:sh:3ttuobep:oasv]adnees#:rontah':::ngfu:hj:eE:a:±'.nguwpSi;Tmaybe

PHYSICAL  DETAILS.

Base......

An=:eo:eaE"en.::h
Max.  Diameter    ...
Neck  Diameter   ...

BASE CONNECTIONS.

Pin  I-No Connection.
Pin 2-lieater.

Bi:
3-No Pin.
4-No Pin.

>

Side Cap-Anode.

HEATER.

±E:::::i:,rtr=:€  :.: ..,, :        :::        8:3:glgg..

RATINGS.
*Max. Anode voltage       ......             Io kv.

S.#=:foxrle3u5ttfa M=!ulat?:I: volt:a:!e     :,v;Its.

TYPICAL OPERATION.

Anode voltage    .........         9 .a kv.
Vg for visua,I cut off        ......- 60 volts.
Av.  Mod.  Drive foi.

tFocu:58o# BeaT„Curr:.:t      :::       8% :(a;::e:roex:)u.ms

DEFLECTION  SENSITIVITY.

i.:;.:I_::o=o:i;#.==±°:he°r:V{€:h.eheDeenH=,.vne,Seenn=:of the  magnetic field of a scan coil situated with  its centre
285  mm. from  the screen.

CAPACITANCES.

€:3akem;:,:coatj:;:g      ..:

...          International octal.

...          9.7  mm.  dia.
I..          466  mm.
•..          307  mm.
I..     35±!mm.

Pin 5-Modulator.
Pin 6-No Pin.
Pin 7-Heater.
Pin 8-Cathode.

-::      ,:f i::approx.

}3?:hfec,ESEs:e:d,:'x:c:e:s:ecr.g:.;5.:Yap:e:t:t,i:%:.h.ei.ncsduui:ag.e:u::e:ai::et:J|;c'i;#:

Surges.
•The  product of Anode Voltage and  Beam Current should  not
exceed 7 watts.

*.The   modulator   should   never   be   positiJve   with   respect   to
cathode.

t#s¥pap=r:;?m%iyaEq5t::.`?nc¥:a::i:fpt°hs:tis:adu,:too;.hatits

Base
Connections

underside  View
of  Base

#ewjatnh?#5:agjt:::
side   of   the   centre
ljne  as   indicated   in

the diagram.
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FERRANTI
ARC  D]SCHARGE  VALVE

Fob::#:§:hnidfi:g:::¥t':e::tu::rr:e:gc:#;£irDej:°cu:itTohn!C;hs:i.t:i?:

PHYSICAL  DETAILS.

Max. Overall  Length       ...
Max. Overall diameter  ...
Max.  Die. of glass tube
End  Caps
Mounting position            ...

249 mm.  (92in.).
3,  mm.  (lain.).

28 .5 mm.  (l*in.).
CT3.
A,ny.

RATINGS  (Max.  Ratings  are  "Absolute.")

Max. Anode voltage       ....        1800 volts.
Max.  MeaLn  Anode curl.ent        ...          loo  rnA.
Max. Operating Frequency        ...              4 pps.
Max.  DischaLrge capacitor           ...             Io  prF.

TYPICAL OPERATION  and  CHARACTERISTICS.

Anode voltage     .........        1650 volts.
Discharge capacitor       ......              4  HF.

•Trigger voltage   .........    20000 volts.

Load  Resistance  .„         ......              4 a
OperatingFrequeney     .„          ...              4pps.

tpeak Anode curt.en€      ...  (approx.) 250 Amps.
iAnode Current Duration    (approx.)   25 tisecs.

Delay Time                           ......            50  ttsecs.

i§r::I;i§i#;c:¥i#jiL;;i:a:F::g:s§j:n::::ai!§n!fB:;`;:tltc§:d,itiT;eat;:;::v::diy:€re}?hsi£

`iiv;::c;ii,:ij;t;u:i:i:;;:;iij:i:;i;ieii:i:i:;;io!j|iiidi;']i;;n,idid;i;il;!i:t;i;v*::i;;;

t#:*:pr:arvtaf:n:ofdfpc:ArpEe3:s:o¥#;e:nsua::4r:nF:;gip:a:cr:€:prer;:kstsc:uaETr:e;net{s:

I;h:a±g:e:53;j€an=t:of[tF?e:y5pu;:d:i:i£:e!:;::i:£:;i::.o¥h:i::tea.8eivd;!t§ri

Circuit  Resistance.          Current Duration.
O ohms       ......            IO  u.sees.

4 ohms       ......         25  usecs.

IO ohms       ......          70  tisecs.

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



OPERATION  CONTROLLED  BY FREE RUNNING  OSCILLATOR.

5K.30W                                                                                                       47K   lw

Ehaen!r::uef£::f,u:!esi::£:jLstch°en!?:!'idmbaretshuejt::i:e,Sort
repetition  rate Of 4  pps.

ELECTRONICALLY SYNCHRONISED OPERATION.

::Ev:e:£ajb::::a:,#¥e::cT:;o:n:ij#,::8j:f:ri[qouj;En:j¥t:a::::a::e::#::d,b¥::¥g;:

MECHANICALLY  SYNcllRONISED OPERATION.

lot

FIG-3.

:'a°ysjT:'ohpee¥:`dchb;:u:eostoars:nr8]:t#isrch:re8ceh.anjT:,ei:itncs?

tFruj=gheerrviT;:r::;;:tor:8taairnde!:8fr::e:ht:°Ba:fsthheeetNf:PNg:p2:

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON.   OLDHAM.   LANCS.



FERRANTI
COLD  CATHODE  TETRODE

::trr:::i.j£;8:St,rt°rs";Ttyepned:dspf:jsuasnea:8°ans:'|'oegocs::dpt#,°gdh:

i::rvci:u:fog?epiLcaati;°nnssT;g|epiegg28:sprhe:to°m8La:nhicedrec°rd!ng.

PHYSICAL  SPECIFICATION.
Base......

#:::8eva:erad„HLee!#tth
Max.  Base  Diameter
LengthofArc      ...
Mounting  Position

International  Octal.

BASE CONNECTIONS.
Pin  I-No  Connection.
Pin 2-No Connection.
Pin  3-Anode.
Pin 4-Trigger Electrode 2.

!!:::(:i##:,
24  mm.  (itin.).

A,ny .

RATINGS  (Absolute).

t#xie;.;i:;i!jli;;;;8;::::;:i;;;i:a!:i

CHARACTERISTICS.
Ss#tin!:.cfs::!k:irnggcF:;;:u:gt::!tq:,::dtr.,)

atva380       ...
Min. Trigger  Current  required...

380 volts.
270 volts.
350 volts.
80  prF.
16  rnA.
10  rnA.

0 .3  ohms.

75-120 volts.
250  per sec.

loo  L£A.

at  va 270       .........                                  ZOO  wA.
peakLuminouslntens'ty|Tht:a:p::c:h:aari:ee#no::s5#::P!si:;-
Flash  Duration

of approx. 80 cande]as with
a    flash     duration    of    20
microseconds   ac    half   the
peak light output.

Delay Time            ......     From  50  microseconds  down
to     a    few     microseconds
dependent  on  circuit  con-
ditions.     Minimum      delay
times are achieved  by using
high  values of trigger  pulse
energy  and  anode  voltage.

TYPICAL  OPERATION  as  Stroboscopic  Light  Source  :

§§:;r:2€:e:r;j§[;i:g;e:§[{;a::i,:t::t:aa:nt:¥tr, ,        37§ ¥:,,;ssm,n
350  volts.

3000 ohms.

tA  minimum   peak  currerit  of  5  amp.  is  recommended.     This
ensures  the  formation   of  an   arc  discharge   with   an   anode-

iearst:hp:%n;5:'atvm:pr:a;Paw:;I::#%h::§:it:t:iikepl';r::o:fno:ren?k#m£:::Vtot:j
the valve.

*The limits quoted  refer to the trigger voltage for a low  rate of

§i!e!:i;ti;P;e;r#a;i:¥|:n;;ji,i8§t{;::::i:;i:io::eg::t:hlt::'einse£::]evreaiiy°nter:essaF;r

Base
Connections

underside  View
Base

10 3
e9

32
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AVERAGE     TRIGGERING    CHARACTERISTI C.

ANODE  VOLTS  =   330
00
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I A 8
a-I,
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^
C

5 I I _ a
3 -250 -200 -]50

I
Vtrl I 8
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^

E
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'I I

AVERAGE=STATIC TRIGGERING. CHARACTERISTIC

tjon.Th,:tahr:av::tc::Sseudmb:ftthhee`::,t;j:sa:na:;ao°ef,:cot:-ocd°ensd,i:;

:i.t5:nththoef't°h°eEethveo|::!Vees:j|'icnh°tcafiJrsee.thAen?e::::8seu:f:tttae,I
outside  the  loop  will  trigger the  valve.

:poen.p:S)I:ep:keaospueJ?c`ijeonnt':x[:e::uva:'|:a::ci§::ry.+;p:::,u8eptehr::

app„t€;:ftatgr:§8oeJ::j8d:T£:I,Soeo:a:::esp:;hnet::C;3TcaujTc::stshe:

:hefo',?::si?±icates  Che  manner  in  which  the  valve  is  triggered
Betweenii!;;i:#:::::::i:;iij{#i:i:::,:§i¥:][::::::::

betwTe::tmn°::dr:i:?i!:.,°bpeetrwa:;e°nnFj:n:niTredbytriggering
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FERRANTI
8110

TC

LOW  VOLTAGE  X-RAY  TUBE
A  low   power   X-ray  tube  with  copper  target,  suitable  for
radiographic  work  on  materials  which  are  appreciably  trans-
parent  to  low  voltage  X-rays,  e.g.,  I)lastics  and  thin   metals.
The  electrical  characteristics  and  focus  properties  of the  tube
may  be  varied   by  the  application  of  suitable  potentials  to  a.
control   electrode   which   is   positioned   around   the   directly
heated  tungsten  filament. JlaBase
The  8110  is   not  designed  as  a  micro-focus  cype  tube   buc   is
primarily   intended   for   use   in   applications   employing   com-

:::atj;Yhe:¥e':#epc°o:terofanadc:nhveer:tfofnair'%jg:ep'o°;:Srjx.r:aqyu{ruebd:
is  not  justified.

PHYSICAL  DETAILS.-Ii,i
Base              ...           .. ,           .. .           . . .           Internacional  octal. ConnectionsMax.  Overall  Length        ...           . ..          265  mm.
lvlax.  Diameter     . . .                          . ..             40  mm. Underside  View
Top  caip                    . . .           . . .           . . .           CT3.

of   BaseTARO{,Mounting  position                                          Any.
Target............Copper.

PIN CONNECTIONS.

:3:: i I _F„ament.                           ::: =€;:dp.jn.

:;: 3=k ::::eecc::i:nn..                :3jj: : I _F„ament.
T.C.-Target.

RATINGS.

I)

Max. Target voltage       . . .          . . .          50  kv.  D.C.25kv.A.C.
2k5.           :`.,             2MSA7x107

Max. Tanget  Dissipation
(continuous)                                          25  watts.

tMax.(That:greijtDt:S::jat[°n             ...      5oo watts.

Max.  Negative  Grid  voltage     ...1400 volts.
Max.  Filament  current  . . .           . . .             6  amps.

CHARACTERISTICS  OF TYPICAL TUBE.
Filamentcurrent              ...     5.8            5.8            5.8     amps.
Targetvoltage(D.C.)    ...        15               35               35     kv. m'0 Grid  Bias                ...          ...  -150         -550         i50     volts. 4
Targetcurrent    ...          ...I.2            0.8          0.05     rnA.

(      #Saure,  'ig57I

TYPICAL  OPERATION  (I).     D.C.  operation  with  Grid  Bias. All  dimensions
Filament  current               . . .           ...          5 .5  amps. shown  are inmillimetres.(max.)FtutAm
Filament voltage               ...          .. .          3 .6 volts  (approx.).
Target voltage     . . .          . . .          . . .            40  kv.  D.C.
Grid  voltage                                    0 to -1400 volts.

*Spot size                                                          0.8  mm.

TYPICAL OPERATION  (2).     D.C. operation  with  Auto  Bias.
Filament current              . . .          .. .          5 .8 amps.
Filament voltage               . . .          . . ,          3 .9 volts. (approx.).
Target voltage     ...          ...          ...             15  kv.  D.C.
Auto  Bias  Resistor           .. .          . ..          loo  kn
Target  current  (mean)               ...          I.5  rnA.

I\i                                    FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  OPERATION  (3).     A.C.  operation  with  Auto  Bias.

Filament  current             ...
Filament  Voltage
Target voltage     ...
Auto  Bias  Resistor            ...
Target  Current  (mean)

5 .8  amps.
3 .9 volts|(approx.).

15  kv.  A.C.
IO0Zkn
0 .7  rnA.

MODE  OF  OPERATION.

Adjust the fflament current to 5 .5  amps. and  connect the
grid  to one side of the f"ament.     Raise the target voltage
steadily  to  the  required  figure.  and  as  the  target  voltage

isa.:ne:red¥sis|gat::jnus:.::en::aT:::e5u:5enta:,os.th,it,,thi:

:::!erses:r;°to°Paeprpa,tyeawj::a:ivsem;:::nft?:ia'ofp4%*tgoEa?orf
to the grid and  then  increase the filament current slightly
until  sufficient   beam  curl.ent  is  available.

The  tube  may  be  operated  at  constant  filament current,
and   target  current  adjusted   by   changing  the  grid   bias
voltage.

The target current may be compensated for variations

:;fr:u:i:SJnhi:£Va°d'jtuas8te:[ntg::bteh:h8E:eenristc!::rbeyn:eeodrb:::
grid  bias  voltage.

fromTfeerotatro8etthev::tqag:reah::'edratbj:g!npcortee=::g,.8raduaHy

sibieTh:ofi:?sT::tcc#rhento::a::i:gbethkeep:e:uj':ewda:a:;::
current.

Care   must   be  taken   during  transport  and   handling
to  avoid   mechanical   shocks  to  the  tube.

oper:tu:trafbr':#:#i:i8o:h:uh'ednbtehep:°uvb!gigt°orpkr]°ntge.Ctthe

NOTES.
*One  filament  lead  should  be  connected  to  both  pins   I   and  2,
and  the  other  lead  to  both  pins 7 and  8.

t=:tetetnutb:arsghe°tutissT;:t::nbfeor°3:F:;:goaftmt::eThaaxn!T#ecj::a::

=eutsYe8:atiYo°wepdei:d:o:{tnot#ejtt:iey|tffp:hr:t!t°unbethheastabre8ee:
operated   at   the   maximum   rating,   the   cooling   time   will   be
approximately   15  minuces.

IAt Target  Voltage 40  kv.  D.C.    Target   Current    loo   micro-
aLmperes.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
LOW  VOLTAGE  X-RAY  TUBE

A   low   power   X-ray  tube   with   copper   target,   suitable  for

::i:°n8¢r=:hi:wW°vroita°gnemxa.t£;!sa,!Se#!Cph,a::;ecsaE:ae:!haibn'ymt:::|S:
The   radiation   is   emitted   through   a   thin   glass   window   to
reduce absorption  of the softer  rays.

The   electrical    charaLcteristics   and    focus    properties   of   the

::baec=natyroieeiveac:!reoddebyw:tceh::Pp';Cs?:i::e:fa::t::2ih:°dt:rnetc!tai';
heated  tungsten  filament.
Type  8120  is  not  designed  as  a  micro-focus  type  tube  but  is
primaLrily   intended   for   use   in   applications   employing   com-

::dratJvhe:¥e`:#epc°o:terofnadc:nhveer:t:o'nair'Zjg:epfo°;:Srjx::aqyu{ruebd:
is  not justified.

PHYSICAL  DETAILS.

Base.....,

Max.  Overall  Length
Max.  Diameter    .,,
Top Cap
Mounting  Position
Target        ...

PIN  CONNECTIONS.
*Pin   I

*Pin  2

Pin  3.-No  Connection.
Pin 4.-No Connection.

RATINGS.

|Vlax. Target voltage        .

International  Octal.
265  mm.

60  mm.
CT3.
A:ny .
Copper.

Pin  5-Grid.
Pin  6.-No  Pin.

::;: : ,  Filament.

•.     (2::(::::5oc/s.
Max. Target  Dissipation  (cont.)             25  watts.

tMax. T:rjE::np)iss:?.at'°n..(.inter-           i5o watts.

Max.  Negative  Grid  Voltage      ...- 1400  volts.
Max.  Filament  current                                 6  amps.

CliARACTERISTICS.

Ei:::eetn,oituargreeltDC.)..........5,.::,.ps.
Grid  Bias                                                            -150  volts.
Target  current   ...                                     I.2  rnA.

Tentative.
Issue  I,
Mar.,1957

NOTES.

*One  filament  lead  should  be  connected  to  both  pins   I   and  2,
and  the other lead  to  both  pins 7 and  8.

t:?tetetnutb:arsghe°tu|#ss?::t::nbfeor°3::fat:Soitmtoh:eThaaxnj¥gTec[::a::
Between   two   periods   Of  intermittent  operation   the  target
must   be  allowed  to  cool   completely.     If  che   tube   has   been
operated   at   the   rna.ximum   rating,   the   cooling   time   will   be
approximately  15  minutes.

Base
Connections

underside  View
of  Base
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TYPICAL  OPERATION.

DC.  Operation  with  Grid  Bias.

Filament  Current
Filament  Voltage
Target  voltage     ...

5 .5  amps.
328[S,.tsDt€Pprox.,.

DC.  Operation  with  Auto  Bias.

Filament  Curl-ent

Ei::Fe:a,oYto:::ge...
Auto  Bias  Resistor
Target  Current  (mean)

AC.  Operation  with  Auto  Bias.

Filament  current              ...

Eia::tge:Bn,;asoYia:!s:sgti::c,s.,
Target  Current  (mean)

5 .8  amps.
3  .9  volts  (approx.).

15  kv.  DC.
loo kn
I  .5  rnA.

5 .8  amps.
3 .9  volts  (approx.).

15  kv.  AC.
loo  kQ
0 .7  rnA.

NOTES  ON  OPERATION.
Adjust  the filament  current to  5 .5  amps  and  connect  t:he

§tr:gd:,;:oneths:d:ego:i:::£:auTee,n;.ndRaasjs:h:hteartgaert8evtoi¥::tea8i:
increasing  adjust  the  filament  current  so  tha€  the  target  dis-
sipatien  does  not  exceed  25  watts.     If  it  is  desired  to operate

fLj:ehfii:s:T:a;i:,::i::a!ip!:t!hi:i,Tt::tt:,etsfu::?;:3nrt:n,cd:atipep::f::n:aT;
available.

andtTaE:e:ucbuerrT:¥abdiu:tpeedraE;dcha:n:?nn:t#:#dm8rats::Ttraegnet.'
The  target  current  may  be  compensated  for  variations  of

cT:t:its'nwphuitchv:|i:€:e::hdert¥i:fif,:amr::€te=!::icesntb:rftehe:bgari5
bias  voltage.

The   target   voltage   shoulcl   be   increased   gradually   from
zero  to  tlie  required  operating  potential.

The  filament  current  should   be  kept  as  low  as   possible,
consistem  with  obtaining  the  required  tanget  current.

The   thin   window   opposite   the   target   should   not   be
handled  as  the  glass  in  this  area  is  very  thin  and   easily  frac-
tured.

Suitable   shielding   should    be   provided   to   protect   the
operator  from  radiation  when  the  tube  is  in  operation.

Care   muse   be  takeri,  during   transport   and   handling  to
avoid  mechan'ical  shocks to the tiibe.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON.   OLDHAM,    LANCS



FERRANTI
DE M O u NTABLE

LOW  VOLTAGE  X-RAY  TUBE

Aednetmo?:I:a%|:mxe-nRt:y  Tube  With  Provision  for  rapid  replace.

The  tube   has  an   inclined   target  which   is  water  cooled   and

:?n4obkev?Perated  uP to  lomA beam current at a target voltage
A  special  feature  is  the  polythene  window  which  can  also  be
easily  replaced  if  necessary.

As  this  polythene  window  is  very  transparent  to  soft  X-Rays
a,  very   high   intensity   of  X   radiation   can   be   obtained   with
target  voltages  as   low  as  5kv.     The  tube  can   therefore   be

gh:,c?jg:t:¥;dd::s:?:£g:!ht:i:g:he:rh:;f::Paiiy:#o:b:taa:t:earri:FC:r¥oafiua:!°:i
ventional types of X-Ra`/ tubes.
The   electrical   characteristics   and   focus   of  the   tube   can   be
controlled   by   application   of  suicable   potentials   to   a  screen
which   is   positioned   round   the  directly   heated  tungsten  fila-
ment.

Tnht:ni:Ee,i:unsoet,:'a:5fica?ii:::-f,a.cquus,r;zgefaibrTyti:ep,r:Fuasrii:
comparatively  high  power.

PHYSICAL  DETAILS.

Max.Overall  Length        .
Max. Overall  Diameter

(excl. exhaust tube)
Max. Tube  Diameter       ...
For other dimensions  see

RATINGS.

Max. Target voltage       ......            40  kv.
Max. Target  Dissipation              ...         400 watts.
Max.  Negative  screen voltage             1400 volts.
Max.  Filament  current                 ...          3.5  Amps.

TYPICAL OPERATION.

Filament:  Current               ......           2 .0 Amps.
Filament voltage                              ...          6.O volts approx.
Target voltage     .........            40  kv.
Screen  voltage     ..,                        O to -1400 Volts.
Spot size  (approx.)  at 5ie  prA.              O.5  mm.
Spot  size  (approx.)  at  lo  rnA ....           I  .0  mm.

MODE  OF OPERATION.

-:--:_-:--:_--_-:-_:_:-:::----:::-::-:_:::--:-::--_:=::-::--i::::-=-::-:=:-::::---=--_:--:-::-:::-i_::-:::_-

beam  current.
Issue 2
Aug.,1957
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I

TETRODE  ELECTROMETER  VALVE

a,2'NTGPI::32:a:::  :C,cxT6kBaseA single tetrode electrometer valve, with  an  indirectly  heated
oxide-coated  cathode,  suitable for  battery or mains operation.
Interna   and  external  guard  rings  are   itted  and  the  envelope
is  silicone  coated  to  render  it  moisture  repellent.

PHYSICAL  DETAILS.

Base                                                                       International octal.
Top cap                                                      Type cT2.

#:x: geya#'HLeei#tth     :::                   i!9 ==: (5i*.).

#=u.n3Lagm£::jrtjo.ri.                                     A4n5yrm.  ( I gin.).
Envelope...                                                          Clear  glass,

silicone  coated. Connections
BASE  CONNECTIONS.

underside  ViewaofBase45';o\I'?511I,n,,Alldimensions

aIssueIDec.,1955(Tentative)

Pin  I-Ext.  Guard  Ring.         Pin  5-Screen  (g|).
Pin  2-Heater  (h)                     Pin  6-lntemaLI  Connection.
Pin  3-Anode  (a)                     Pin 7-Heater  (h)
Pin 4-lnt. Guard  Ring           Pin 8-Cathode  (k)

Top Cap-Control  Grid  (g2)

HEATER.

Heater voltage    ...                                         4.0  volts.
Heater  current...                                      0.25  amp.

RATINGS.

Max.Anode  voltage        .                            8.O  volts.
Max.  Screen  voltage       .                            6.0 volts.

CAPACITANCES.

Cin                                                                              2.9  pF.
Gout            ...                                                           6.9  j]F.

!:=!i  (scr:.en)     :::                                     i :8 3E:

TYPICAL  OPERATION.

Anode  voltage  (Va)                       4.6         6.0         4.0    volts.
Screen  voltage  (Vgi)       ..            6.0          4.0          3.0     volts.
ControlGridvoltage  (Vg2)    -3.0       -3.0       -2.0     volts.

!cnroe::::tt:::((I:),)    ::         335       ifoo        !88    prrA:
Mutual  conductamce  (gin)           160           loo             90     prA/V.
Amplification  Factor  (Li)              2.0           I.8           2.0
Control  Grid

€:::::i t[r8;?a)               <3°Xlo-14    <20xlo-]{   <2x|O-14 amp.
Insulation  (rg2)                   >  1ol3          >3x|ol3         >  loll  ohms.

ln  order  to  aLchieve  maximum  stability  and  to  reduce  the
control  grid  current to  a  minimum  :-
I.    Keep  the  glass  envelope  dry  and  free  from  contamination

by  fingerprints,  etc. shown  are  in
2.    Operate  the  valve  in  total   darkness  with  adequate  elec- millimetres(max.).fl"WT'

trical  and  magnetic  screening.

3.    Ensure   that   the   potential   at   any   point   of  the   heater   is
positive  relative to that of the  cathode.

e.g.-ln  DC.  operation  connect  the  heater  negative  terminal
to  the  cathode  or  to  a  source  of  constant  potential  which  is
positive  relative  to  the cathode.
ln  AC.  operation  maintain  the  centre-tap  of the  4-volt  heater
supply  4  volts  positive  relative  to  the  cathode.

4.    The  guard  rings  should  be  at  a fixed  potential  equal  €o  the
mean  operating  potential of the  control  grid.

A  steady  operating  condition  of the  valve  will  be  more  rapidly
achieved   if  the  heater  voltage  is  applied   at  least  45  seconds
before the anode and  screen  potentials.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FLASH   TUBE
Xenon  filled  flash  tubes  designed  for  use  in  Electronic  Flash

ErqouJPE;ntv:3tra::sO`;8rcahphc';cno;es:sT;;T[:3pf'j:aij:nssj:„03::::
pack.

1-

`-

PIIYSICAL   DETAILS.

CDlo
Max.  Length  (excluding  leads

alid  pins)        .........             60   mm.  (2 .36")
Max. Diameter of Glass                                  8   mm.  (.325")
Max.  Overall  width         .........             24   mm.  ( .955")
Electrode  connections...                         Flexible  Leads
Mounting  position                                          Any

CDll

Max.  Seated  Height                                         70   mm.  (2.75")
Max.  Diameter of Glass                                   8   mm.  (0.32")
Max.Overallwidth        .                              35   mm.(I.38")
Electrode  connections...                        Octal  Base
Mounting  position                                          Any

ELECTRODE   CONNECTIONS.

Type CD]® has flexible leads.   The twin twisted  lead is the
trigger  lead.    The  device  is  non-polarised.

Type  CDII   is  fitted   on   an  Octal  Base-see  diagram  in
margin  for  connections.

The  devices are  non-polarised,  the !charging   voltage  and
discharge  capacitor  may  therefore  be   connected  across
the   leads   marked  ,*   in   the   marginal   diagrams   wichout
regard  to  polarity.

RATINGS.     (Both  types)

Max.  Discharge  Energy  ......             50  Joules
Max. Operating voltage ......          500  Volts
Min.  Operating  voltage                ...           [80  Volts

*Min. Interval  between  Flashes...              10   Sets

Max.  Discharge capacitor           ...          600   LiF

TYPICAL  OPERATION.     (Both  Types)

Operating  voltage            ......          4IO  volts

tTrigger voltage...                                2 to  3   kv
Disct`arge  capacitor        ......          600   LIF
Charging  Resistor             ......          3  .3   kQ  (6  watt)
Flash  Duration      ....... 002  Sec  Approx.

A  typical  circuit  is shown  overleaf

*A€  maximum  dissipation.

fleer:3::i.MiniaturepulseTransformerTypepT56isrecom.

Type  cDl I

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM.   LANCS.
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Guide  Nos. for F:lash  Photography

For  operation  in  a  circuit  similar  to  the  above,  i.e.  with  a  discharge  energy  of  50

joules  with  the  CDIO  or  CDl I   mounted  in  a  3±"  diameter  satin  finish  parabolic
reflector the following guide  numbers  may  be  used.

Monochrome Film

Film S peed

A.S.A.

25_  32
40- 50
64_ 80

Ilo_125
160_200
250-320

Reversal Colour Film

Film  Speed

A.S.A.

25............30

5040

The above figures are approximate and  are  intended  to  be  used  only as a guide for
correct exposure.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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F7erranti
FLASH   TUBE

f!ro:ii:;e;t#o:fill;ighs,:!#oe:dtsf:O::,::e'tar::,:!e::8:r:a::::oflpFe:C#t:nE:qnudL:#i;:;t

PHYSICAL   DETAILS

Base             ...                                                       International  octal
Seated  Height       ......

Diameterof Base                                    i§n§y±!.(;i
gjvaei;:'{eteonfgihefi€;.tor    ...

*Mounting  Position

See  outline  drawing  overleaf.

PIN   CONNECTIONS

pin  I_Not connected.     Ei: :=|rj!8€:i:::tt:d.
Pin 2-*,
Pin 3-Not connected.     Pin 7-.*
Pin 4-Trigger Earth.        Pin 8-Not connected.

.iihse:h,:I:g;:;:aaisadcT;oon;:fh::y:i:?::rge!::eec:h:pr:i:n:Tee;c::tdag:craon!

RATINGS

t§:j§iiee:rr;aic!::::t:¥t:a;8i:::ghes

TYPICAL  OPERATION

§ri§F!g:;i§i:8:R!![s:::o:;e;nr5

50  Joules
500  Volts
180  Volts

10   Sees
600   prF

420  Volts

•!!i¥ct;:[p;:;tx,,

*The  recommended  method  of  mounting  is  by  support  at
the flange of the  reflector.

tAt  maximum dissipation.

tfis:#itragbe'eoftar:€g;:ci::'rt%8e:w::Xp?:s3ba€nainjdas'irn°dTca::a

in  the circuit diagram.

Max. values are :

€#:ie€or      .... :         :::         :::        oj33foF,ts.

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON.   OLDHAM.   LANCS.
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GUIDE  NOS.   FOR  FLASH   PHOTOGRAPHY

For operation in a circuit similar to that shown overleaf, i.e. with a dischal.ge energy

of 50 joules  che following  guide  numbers  may  be  used.

Monochrome Film

Film  Speed

A.S.A.

25_  32
40- 50
64- 80

I I 0- I 25
I 60_ZOO
250_320

Guide  No.

Reversal  Colour F:ilm

Film  Speed

A.S.A.

25                         ."            .........              30

50............40

The above figures al.e approximate and  are intended  ¢o  be  used  only as a guide ¢o
correct exposure.

NCNC

LThe tube  is not polarised.

:o::e#:::Secd:ea:r::e:ssC€aotpha:s£:pjitn;;

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON.   OLDHAM.    LANCS.
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FERRANTlLINEARLIGHTSOURCES

CL40 i_J

CL4l
Mercury-Argon  f"ed  light  sources  in  which  the  light  output

Base

is  proportiona I  to  the  anode  currenl:.     The  maLny  uses  inc ude
photote Iegraphic    picture    recordin g,    sound    fHin   recording,
time  interval  marking  and  stroboscopic  applications.

PHYSICAL  DETAILS.

Base...... International Octal
Max.  Overall Diameter  . ..          . ..          33  mm.  (¥in,).
|vlax.  Seated  Height...... 85  mm.   3#i n.). ConnectionsundersideViewMax.OverallLength           .             ..         IOomm      3   6i n
Mountingposition             ::.           :..           Should.  not    b.e.de-

clined more than 45° ol:  Basebelow  horizonta
BASE  CONNECTIONS. Llgh6ures6\ Pin  I-N o connection                Pin 5-Trigger.

AIssueI

Pin 2-H eater.                            Pin 6-No  Pin.
Pin  3-Anode.                               Pin 7-Heater.
Pin 4-No connection.              Pin 8-Cathode.

RATINGS.

HeaLter voltage     . . .           . . .           . . .           6 .3  volts.
eater     urrent   ...          . ..          ... '    amp.

lv|ax.  Anode  Vo Itage        .                           600 vo Its.
*|v|in.  Trigger  Supp yvoltage     ..           350  vo Its.
|v|in.  Cathode  Current

to  maintain  glow      ..                                5  rnA.
Vol t  Drop Across Tube

(During  operation)                               30  (approx.).
Max.  Modulation  Frequency       ..               20  kc/s.
Max.  Cathode  Current loo  rnA.
Heating Time     ...   (see  "Notes  on  Operation"  overl eat).

LIGHT  SOURCE. CL4'
CL40.     The  End   aperture iscircular and  approx. 3  .2 mm. 3'1diameter.
CL41.     The   End   aperture  is  in  the form  Ofasl it of length

3 .0  mm.  and  width  0 .5  mm.
On  both  types  the  co lumn  of  I ight viewed  broadside

presents  an  area approximate ly 24 x 5  mm,

TYPICAL  OPERATING  CONDITIONS. rl
Heater  voltage    ...                                        6.3

::tAnode and  T r,gger Suppyvoltage      400 '1

Mean  Anode  current     ..                            50  rnA. lJ          81±4Current  lvlodulation         .                               50  %

l lGHT  OUTPUT/TUBE  CURRENT.  AVERAGE  CHARACTERISTIC.

loo 11,,IA,iAlldimensionsshownarelnmillimetres.FEunTI

I==4Ia=3®Iu>:,LL'aa*tl
IIIIlooe

i

I0        20        sO       40        50       cO       70        sO        sO

ANODE     cijRnENT  (IOA).

ee  "Notes  on  Operation"  overleaf.
lan"1955 t is  recommended  Chat Che Trigger  is  connected  to the  ano

y an  external  resistance of 22,000 ohms.
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NOTES ON  OPERATION.

A  recommended  method  Of operation  is  to  connect  che  CL40  in  series  with  a

ELaarxdj:aj:e#Cu|aj:;::P:fb|eh:'cPLaiesi.ngsufflcientcurrenttoprovidetherequired
The  modulating  signal  is  applied  to  the  grid  of this  series  valveLat  A.A.  and  the

:,;s.n:i;:,;.t:ch.h:a.n.cgi¥;:a.:u:,i:be::.ur.:e:s:e:.:,:,ffl::tit,e::!yp:i6;Tco:d,:::di:ocs:hr.:.?p:a,n:d:,n,g.-.Yajf:
when   R5\is  a€  minimum  resistance.     R5  should  then  be  adjusted  So  that  the
CL40 is operating at the  required  mean  current.

i!    z:fiQ           %i    i!3HQ:%:?.         §!    i::Ffa5:o::vfaL#k,i.
R4      300Q

Preset3w.      €i     58#::°ooVv.WwkE:.     V3      Ferranti  R52.

Under circumstances  where only  a  limited  DC. volcage  is available  it  is  possible

;?a,,;:t:em:.h,:.fch:e:9:I?#;I:c|n|:ui:erd:i:a,g.v::.Fe:g,euTtthoteht:ri;:f::j;:neoRtv:c:rY;:i:g,,ba:E;:;eeaj
to   limit   the   valve   current   to   I00mA.     Triggering   is   achieved   by   opening
switch  S2.

lMPORTANT.

%:h°e§irei!t:e:::a¥tja:5e:::V;:;A:n:;i:;ea:t:ie:¥:,i:g?iijos:t:f¥P:r:a::I::u:t:if:i::ii,P;I!Ce!t:;:::e:oi¢;a;n::u::i

i:#::::::b!S:e:q¥Y::i:t:;:eii§,it::i£:§e{ij;:in:€jf.?ii:in::e]:oe?ru:::3°::o¥smm:'|nt:h:#rt::h:°:;pd£,r:#V:t£:

::cronadppp':Cri:i:nssho:ihde:ee e°xptt:TdueT tsota,btL!fg :{n::ght  output  is   required   this

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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Eerrahti
L.NEAR  LIGHT  SOURCE

i::H::#';gpu:#.tin::h:iisa*t:;:i:a§:djk;:;:d:it;:::aii:rc::iae:I:h:i:;::a:bell:j':;

PHYSICAL   DETAILS.

Base             ......          International  octal
Max.overallDlameter                           Ain:y±£.in(3.(:'!;}6")
Max.  Seated  Height         ...

#::.n8::r3|'srt:::th     :::

BASE  CONNECTIONS.

pin  I-No connection      Ei: =|r:ggienr
Pin 2-Heater
Pin 3-Anode                      Pin 7-Heater
Pin 4-No connection      Pin 8-Cathode

LIGHT  SOURCE.

#::::ea5:i:srj:Tse:jrf:ur,aernadn:i:pwj:gx:Ep.8c:tLo.ndsj.ameter

HEATER.

Suitable  parallel  operation  only,  a.c.  or  d.c.

I::::: !:'rtra.gnet  :::        ......        i :3 :=l;s

RATINGS   &   CHARACTERISTICS.

*REx: Er:ggeAnvooj:a€eurr;.n.t       :...

Max.  Peak Anode  current         ...

:%;:x:.a:n::€e:/:C:c:h:a::enengtvTiiieDro:i:

5£8:oAts(d.c.)

90  rnA.
10  inA

Ilo  yolts
60 secs

NOTES  ON   OPERATION.

viaa(:I;ist::itfg€ari:'#er:edceosmh:ue'ndd::::runee.Ctedtoanode

i:ii,I,!t:u,):£e;;cite;:at:b:;ein:!jn::iii#;:i{iij,;si§'::;E::ig:g:iafi!Y£!,tjv:ir::S§

g::::`:I:f:!!r.:eg:i!.T(:e,d:tngc?r?i;ts!e:t!t:rsa:n,ocdf:a:in:i:.:lt:.s;::bui',:si::

ii:g#::t::rif::g:g:e::e;e:sfs':::,:€,aa::c:,:ceu:,t:fr;vy:otuh;:ndovd=ii:I:,Eaet2e:daf:?

va|u±:n:fcj:::iteijtmjt':"moat:::jih:ren%:i':ra!:.his6Sp:::tl::#e::
lower values  can  be  achieved  with  special  circuitry.

see§.BNe:::::EPBCpaeti:tn[o°f.theH.T.Supplytoanodeortrigger.

Base
Connections

underside  View
of  Base

-.-_:_:_:;

Light Aperture

Dimensions  are  in
millimetres



ln the circuit above the cathode current of the EL81  is limited to the maximum rated
peak current of the CL42 (i.e. 90 rnA)  by the pre-set resistance (R) in the cathode circuit.

neceTshajrsyc::fgu;:isvdoi:i8gne:di°he°ELeerta;:dfr:fmopaersaut?oP|yjsY:!`,Bog,fo%!:i±islowerthanthe

::c::stfa:re¥rh¥:#:t:cfh2t.,:Sgc,[!:::..hNa::e!aodnt6epearpaEro°np.Iba:ie#,¥£:tHV.?I.t:i:ua]EPJ'ee!wf:t:f::

Switch  .S'  is  then  opened  and  the  resultant  surge  will  trigger the  CL42.

resis:fotrhseh:fns::tpt':dv:I:;83ejsoELftt::i:::tthheetcrjjr8cguej:.V°`tage.thechokeswitchand

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
_ -          .   ___  __ _        _ _ _     ___



r-

I§sue    2.
Nov.   1962

Ferranti
LINEAR    LIGHT   SOURCE

A  Neon filled,  end  viewing,  light source  which  can  be  modula-
ted.    The  light  output  is  proportional  to  the  anode  cLirrent.

PHYSICAL   DETAILS.

Base               ...
Max.  Overall  Diameter  ::.

#:i.?;:a::;:,sTLte?i:g!tth     :. :

International  Octal

i:ny:£13`!3;I,i"'

BASE   CONNECTIONS.

Pin  I-Noconnection       Pin 5-Trigger
Pin 2-Heater                      Pin 6-No pin
Pin  3-Anode                       Pin 7-Heater
Pin 4-No connection       Pin 8-Cathode

LIGHT   SOURCE.

Eh!e:,i:!t:pL:ar;du:rs::yi:#?I:brreaonnad:say:?#d;e4sa;!£,.Fat:;anT,etbeurt.

HEATER.

iuei:::1evpoi:::I:I :.?eration onl" AC. or DC.6 .3   yolts
Heacercurrent...                                          I.5   amps

RATINGS.
*#;nx..sMu:ap[yAvnoo,5:g€urr;.nt       .

Max.  Peak Anode  Current
§Min.  CathodeHeatingTime       ::

CHARACTERISTICS.

;#n;.i:j!:::d;:c'j:nu|tr;r;ee:nqtv:TtcyDrop

(d.c.)

ts  (d.c.)

NOTES  ON   OPERATION.

(I)     The trigger electrode should  be  connected  to anode
via a resistor-20 kQ  is the  minimum  value.

(2)     Before  the  application  of anode  or  trigger  voltages,

;he:i::boefsat|:::t:ener:|n:::hbehf:artee:p:?i'ct:t%nn':faE.P+i.evdo|ft°a:e:
For   use   as   a   modulated   light  source  this   period   should   be
followed   by  an   unmodulated  stabilising  period  of  5   minutes
during  which  time  the  anode  current  should  be  near 40  rnA.

g::i:(:Imf:F:°Eo;:st#nrl.g2e):,tnaEb;:::;eo:*t:or:I;cdfe5as#Pn:uiy:s;::bui'lfsi::

S:fr{ghgeesruupnp,,eys::Lt::lea,jscjbr:i:yrytT;suvsae,geastt:dv[:Lvt:din:x:::

circuit diagram  on  Page 2.

§Before  application  of the  H.T.  supply  to  anode  or  trigger.
See  `Notes on  Operation  (2)'

tit(s'jtshtotrr.j88er  electrode  Connected  to  anode  via  a  22  kQ

ILna,au:i;Cfu:::i:i'ta:ot°mtahj:tt:jhn°#ne°dY:criea:fg::'S6Sptehrea:?owne::

lower  values  can  be  achieved  with  special  circuitry.

Base
Connections

underside  View
of  Base

Light  Aperture

Dimensions are  in
millimetres
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TYPICAL  OPERATION.

conn€ctr:i:tT4e4nfne:e:iemspt:thmaethha:8v°af|v°ep;i::jh°rs::p:bTe°odfu::::idng'js8uhfac::::Cceur]:e::
to  provide the  required  maximum  modulation.

chan:ehseiT:::±a:i::rsrj5nnta'ojfstahp?I;eafv:°ptrhoedu8cr:dc:frrtehs!;oS::j[:SgYva:¥]eat?::st,hnetrheesuttfE;
cathode current.

A typical  circuit  of  this  type  is  shown  below.

the::tihoj3ecj:::ite:teorfestji:anECLe8{R!jntthheecma*:#r:::::f:::kEt:|rjesnEr:-,S:th:°tjLm4j4t
(i.e.  90  rnA).

thenTehcjess:i:;uj:i::edre::8i::gde:°T°hpeer:::h':3mofaog.ec;astYopnp!:ys::'ftoaff:wWs+;iih!S'°Werthan
After  the CL44 and  EL8l  have  had the appropriate fllament voltage applied for the

::C;S;Stahr¥hew;#c#,st.]T,eois£:e  `N°tes  On  Operal:ion'),  the  H.T.  should  be  switched
Switch  `S'  is  then  opened  a.nd  the  resultant surge  will  trigger the  CL44.

resis:fotrhsehpwcisduot9:ydYm°itya8bee!:mh:.:theedrftr;amn#::;rig:Ft[Yolta8e,thechoke,switchand

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



E=el,I,an,i
LINEAR  LIGHT  SOURCES

tf:iafi|"::I:t8hhetsa°nuordceesc:unrrwe:::htJ:ef8fhotr°:E%ut:t!es|epgrr:B:I:
picture recording,  sound  film  recording,  time interval  marking
and stroboscopic  and  many other applications.

PHYSICAL   DETAILS.

Max.  Overall  Length
Max.  Seated  Height

E:spec`abpo[gottyhp:;)pes)

GAS   FILLING.

CL50

CL50     CL52
68          76  mm.
61            69  mm.

87G.
CTl.

Mercury/Argon.

BASE   CONNECTIONS.

CL50.
Pin  I-I.C.
Pin 2-Cathode.

;i:  3  )  Heater.  *
CL52.

;i:!=E;it8h8.edr;.
Pin  3-Heater.
Pin 4-Heater.

See  diagrams  overleaf.

UGHT  SOURCE.

The  source  of  light  is  cylindrical  and  extends  downwards
from  the  top  cap.  The  effective  broadside  dimensions  are
approximately :-

CL50                                          5x35    mm.
CL52                                          5x26   mm.

HEATER.
CL50      CL52

Heatervoltage     ....        6.3        6.3      volts.
Heatercurrent...                                         I.251.5     amps.

RATINGS   &   CHARACTERISTICS.

Type  No.                                               CL50      CL52

t%inx..?;us:apiyAvnoo,::g:urrent                  F598,A   E3e8    vmoAt.s,d.c.,.

Max.  Peakcathode  current      ..          loo         90     rnA.
=Xi:.d€/a€::hdoed:uvr:Ftnbr.6.p                    38        ;g    vmott.s (apx).

§Min.  Cathode  Heating Time-S;.e  Notes  on  Operation.

TYPICAL  OPERATION.

tAh:e€:FOT5e2n,dne:esrjjTspLejtmheathhoa:dot33:r:t[fcnhj;stcoa::3,nee::
passing  sufflcienc  current  to   provide  the   required   maxi-
mum  modulation  of  the  CL50/52.

Jah,:ema°nddu'taht:n:essju8,i:L{Scahpa:I::g:n°:::d8erj:u::etnhjsosfe:i:a
valve   produce   corresponding   variations   in   the   CL50/52
cathode  current.

A diagram of a typical circuit of this type  is shown overleaf.

*Pins 3 & 4 are connected to one end of the heater and the other
end  is  connected  to  both  pins  6  &  7.     (see  diagrams  overleaf).

i.This  is  the  maximum  voltage  required  to  trigger the  lamp.

=ln  a circuit as shown overleaf this  is the  lowest value of current
to  maintain  the  discharge.    OperaLtion  at  lower  values  can  be
achieved  with  special  circuitry.

§Before  application  of the  HT  supply  to  anode  or trigger.

-lF

-_--I

CL50

CL52
Dimensions  are  in
millimetres  (max.)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



TYPICAL  OPERATION   (cont'd).

In the circuit above the cathode current of the  EL8I  is  limited  to  loo  rnA for CL50
or  90  rnA  for  CL52  by  the  pre-set  resistance  (R)  in  the  cathode  circuit.

thanTthh]::i:::::aj:yd::ig::f::,:apgeer.ateT£:th::tthuobdefor,a:p:rsaut?oP|y[:°±t%i,:ti:fislower

fb°erst#c:h:e:d:S:S:Cry:5[?h:trT::sSw2:ic#hdesE{s::::n:;:e:aodnt:ep:PaptT::r:it)ebfi:iaomwe)Tttx:'tfigasphp:Lag

swjt:Si¥necdhDrs€:;su:!iln€:vo%£.n:eg:eoit:t:hatghfear;etsgu:I::t#tst:e;d8i::p£!a::je::ig:€::ter:it:8e?:hceLc5h2;ke
NOTES  on   OPERATION.

(I ).    The trigger electrode should  be connected  to anode via a resistor -22Kohms
is  ¢he  recommended  value.

(2).    ::::r:etaht:ra%',jtcsatj:ry °afpapT,°eddea:rj ::jj€£::dv3let,aog;:i  the  tubes  must  be  run

(a).I::teercsLh5o°ui-dyeh:unnfiartstfu{iTS;:I,'teadge°trora':teTe£:85j#?npuetreastjr:oR:rt:€Sbtyh:

Swt:tbhj:i:jtn8mopde:i:tdio:ftaenrdaapnp:Lceat:::re°;tann:td:x:::tdajgneg3fos:yA.1°minutes

On  subsequent  occasions  the  heater  warm  up  time  can  be  \reduced  to  2
minutes  and  the  stabilising   period   to  say  5   minutes.

(b).     Type  CL52  -On  all  occasions  the  heater  voltage  should  be  applied  ac  least

3::iogj:fusemi:fu°treesdHu.:.ngY°Jthai€:;:*::£8abnyo3:::rmr:#'saht::|i`abbe"LS:::
40 rnA.

(3)i£E?Btj#:rmpsatcakb[|!;a:hh:%t3g.fjssj:3P;ye:jho°du'£ebnetj8:::dvej:f(r2°)in:nac::aasb:'as:8

say   15  minutes.

LJnderside   view
of  base

underside  view
of  base ffi:,57

a4
CL52

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



1=erl,ahti
SPECTRAL  L.GHT  SCOuRCES

sL:£hr:ess°:::esbefi'|::d|'nthc£Pe:C:rha:'ryepauE:o8wasn.„nTeh:;:cstpr:C:r::
required  and the form of construction  makes them  particularly

i:hit::::htfo:r::t;£u:t;s::r€:u¥h?;arpc:e:Bopfat:;e:s:,=t±C:h°era::::ec:r:`e°nste.

PHYSICAL  DETAILS.

Base......

Max.  Overall  Length
Max.  Seated  Height
Top Cap

LIGHT  SOURCE.

=!:i?:recnes[:fn'!o8fh:*S3C2y`Ln#:;'prwo€£}aanndeeffxetcetj::i:a;:=
wards from the top cap.

BASE  CONNECTIONS.
Pin  I-Trigger.                    Pin 5-Trigger.
Pin 2-Cathode.                  Pin 6-No connection.
Pin 3-Heater.                    Pin 7-Cathode.
Pin 4-Heater.                   Top cap-Anode.

HEATER.

CL55    CL56   CL57   CL58
Heatervoltage    ...        6.3       6.3       6.3       6.3     volts.
Heatercurrent.„         I.5        I.51.31.5     amps.

RATINGS  &   CHARACTERISTICS.

Type  No.              CL55    CL56   CL57   CL58
Gas                            He.       Kr.       Ne.       Xe.

®Min.Supplyvoltage      500       375       400       375     volts(d.c.).

Max.  Mean  Anode
Current         ...         40         50         40         50     rnA.

Min.  Cathode current      See  Note.  below.
Max.  Peak Cathode

Current         ...          90         90         90         90     rnA.
Anode/CaLthode Volt

tM:n.:C:a:taEyo(dai,rye;a.:.Sg   95    _'56o    =         '2    Volts.(Apx)
Sec.

a:th:Same:::Thernoduegdhtaha2t2:3beotro!g:err:::scttorr:d3isd::ntnhee:tee:otn:

ditions the  minimum  anode current to  maintain  the discharge
is  less  than   10  rnA.

;5:i:r!esi;;iiTaat#u:f¥::taEfTr::#;dt:°atnri8d8eero:h:rj';gme::

CL55

CL56

CL  57`

CL58

underside view  of
base

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON.  OLDHAM,   LANCS.



CL55

CL56

CL57

CL58

TYPICAL  OPERATION

ii;i;#ji;n:i:aoi#::g:!i!,;i,,i:;b#u::I;:int:,:s;ill;;i:::::i:::i;i:i:si;:ie:-
!!mit  the  ciirrent  to  within  the  specified  rating.

fTehweLaiTupt:I:}t':rfiJr;:cEetha:I:ewr::str°essj:::i'iseec:tn::ajrncmr::i:dutmoTeedaunc:utiree::rf:ern:
through  the  lamp.

:':ICE:;.rfqs:jor:iddt8eh:¥:da.'jgTh;es°c:Lcter:r::gcnaa|Pseacp°p|:::ut°ou:'hyec;:=::i':dc'otnhter:ir::i::

[¥e:i:n::p:e(s:tt:e:rci;anb;:;d:gr):S:r:eeuqi!:r:e::ad;::;jftcefr:€+tta:g:ca::b?!is:eit[j{E;t;:tt§LH:T:cstkuripa:'yt;:

¥t;:g;:-in.i:;:dFgnsnue:r::#i::.:!ef,,;:!i:?ho:s.:i.bi!rtf.g:et:i:n;::i:e,::F!:,v:e:du.::!i.:5.i::a:ig:§!

gfuaE:TC,t:e:S:aptgfeo:VfsT::esnhtotut:obuegEL:3:f,3rmtphet:a€3oTfheat:ngde,aybeforeapp,:cat:on
lorn(25W)

FERRANTI   LIMITED.  GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
VACUUM  LIGHT  SOURCES-HIGH  SPEED

STROBOSCOPIC  LIGHT  SOURCES

;iiiij#;:Cti§§i:t:¥§i:;rt;:;a:a:;|j'i=:i:;I!¥:h:e;oiiet::S::;§tf:y!::8;ida:#js::;ii;

PHYSICAL  DETAILS.
Base...."
Side Contact
Max.  Overall  Length       ..'..
Max.  Diameter    ,.,
Nom.  Neck  Diameter    :::
Mounting  position             ...

SCREEN  FLUORESCENCE.

%:::t£#;:,'e'
Any.

BASE CONNECTIONS.
Pin  I-Heater.
Pin 2rrf rid.

:i;=¥::li:

Pin   7-No connection.

:i::]9=#§:i:n:nection.
Pin  I I-athode.

Pin 6-No connection.      Pin  l2-Heater.
Side  Contact-Anode.

HEATER.

E::::: !:I.t.aegne,  :::                  ...       8:3 :#.

RATINGS AND CHARACTERISTICS.

a:§r¥d:§§e,¥i£{3:at;::8it#[:jlsted)_3oto2L%o%t;.
20 kv.

Grid  drive for Max. Anode  Current    150 volts  max.

LIGHT OUTPUT  (Va=20 kv-loo   rnA   peak   beam   current,
using  eye corrected  photometer).

CL60
CL6l
CL62
CL63
CL64
CL65
CL66

10,COO  candelas  approx.
16,000  candelaLs  approx.

240 candelas approx.tt
24,000 candelas approx.
12,000 candelas approx.

!!:# :::g:i= :BB::::

FERRANTI    LIMITED,   GEM    MILL,   C.IIADDERTON,   OLDHAM,   LANCS.



LUMINOuS AREA.

The unfocused  luminous areaL is 5  cm. dig.  minimum.     The

3;a:eesac:Snto?r:asuT:ybpeefr=duusce#:aupnpdr:rx.€*ji:.cdoj#:it::
care  must  be  taken  to  avoid  damaging  the  phosphor  by
overloading.

FLASH  DURATION.

EiefoT:;i=:gf:d2d#::flo:n:?I:t:hi:::.¥:::np,a:nhl%d::nco:I:e..i.Ti
than  I  microsecond.

FLASH  FREQUENCY.

!tnfgrmeo:f:t#:eoen£=;i:c:a::nrtbei:;Tn:g!::pe:d:;g.i:a:r:et!h:e#aeicttehr:

TYPICAL OPERATION.
The  usual  method  of operation  of tliese  F:lash  Tubes  is  to

:8:|yro|P::ii;.VeA8:#ca?#::itt?ssthheewnneo8na:!hv:'fyoH:jw¥::
diagram :-

-150 V

The negative bias on the con.rot grid is set by means of the

!!i;:.:i:::i;;tfii;t:i;I:fe;s;eE:e;iri;i:;i;n:;nh:!f|;:i#:oiE:;;:::ii:;di;:::.;,:;i:uiii:

!o#u::eje°pnau|%dnegs£P!:#an°!#e::Ee*:d:Sf¥mmpa,::Pjie:dw;tn?:t;:gEsfic:e;
200   voles   but   the   maximum   anode   current   of    the
C160-66 should  not exceed  loo  rnA.  in  any case.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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qHanTYPICALPHOSPHORCHARACTERISTICS CL60
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CL62
IN  THE  YISIBLE  SPECTRUM CL63
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TYPICAL  PHOSPHOR  CHARACTEFLISTICS
IN  THE  VISIBLE  SPECTRUM

(NOTE-The curves are  not  relative to each  other)

RELATIVE     RADIANT     ENERGY
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Eel,I,anti
STROBOSCOPIC   LIGHT  SOURCE

i:[gin:3:8::p!:e:d:jig::i:il:;:uS;il:::i;:¥oojr:#:seF,d::?::::a!;#o*i:

*

PHYSICAL  DETAILS.

Base

Max. Seated  Height

Overall  Length    ...

Diameter of Reflector
Diameter of base

*Mounting  Position

PIN  CONNECTIONS.

Pin  I-Cachode.
Pin 2-Trigger earth.
Pin 3-Trigger input.
Pin 4-Anode.

RATINGS.

Max. A.C.  Supply voltage          ...

Max. Anode voltage  (Static)     ...

Ma.x. Anode Voltage  (Working)

Min. Anode Voltage  (Working)
Max.  Dissipation
Max.  Energy  per  Flash    ...

Max.  Discharge  Capacitor
Min.  Value Of Charging  Resistor

uX6.
86  mm.  (3ein.).

102mm.  (4*in.).

105mm.  (4±in.).

35mm.  (18in.).

Any.

240  volts  (r.in.s.).

300 volts d.c.

240 volts d.c.
180  volts  d.c.

12 watts,
I   joule.

16  wF.

500 ohms.

CHARACTERISTICS.

Max.  Flashing  Frequency                               30  per second.

Trigger voltage   ......                        see  Note  I  overleaf.

TYPICAL OPERATION.

as Sti.oboscopic  Light Source.

Anode voltage                                     230 volts.

Changing  Resistor  :

1±35 :(::                              15# :!=s:

Discharge Capacitor

l±!5:)s:        :::        :::          'f #:

£v:!rTe:i:  C:rcu!t  for  operation  from  a.c.  mains  is  shown

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.



mEillPIEhRI                  Em.

rRiG6ER        PULSE

GENERATOR

(NOTE     I)
__  _  __T__   _

1

^40'

Note  I,

i;s:,i|j::!iga;aun;:e;:.:,e:.ie#iit;:.ci;:a:::::g?:yta:;:e:e,3ef;a:I:n::ta:Ti3|jii;tap;:g-lie:i:ute::bit
volts,

Note 2.
The  capacitors  should  be  good  quality  paper  type-electrolytic capacitors  are
unsuitable.

Note 3.
The  figures  refer  to  the  valve  pin  connections.

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON.  OLDHAM,   LANCS.
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Eel,rahti
STR0BOSCOP.C    LIGHT   SOURCE

A   gas  filled  cold  cathode  arc  discharge  tube   designed   for   use
in   stroboscopic  applications  at  frequencies   up  to   150  flashes

per  second.     It   emits   a  white  light.

r-/ PHYSICAL   DETAILS.

Base

Max.  Seated  Height

Max.Overall  Length        .

Max.  Diameter     ...

Mounting  position              ...

International  Octal.

63  mm.  (2 .48")

77  mm.  (2 .86")

35  mm.  (I.38'')

Any    (Vertical-base
down  preferred)

PIN   CONNECTIONS.

Pin  I-Anode                         Pin  5-Blank
Pin 2-Anode                        Pin 6-Blank
Pin  3-Blank                          Pin 7-Cathode
Pin 4-Trigger                      Pin 8-Cathode

RATINGS.

Max.  Anodevoltage        .                            500volts

Max.  Flash  repetition  rate                           150  per  sec.

Max.  Discharge  capacitor                               8  quF

TYPICAL  OPERATION.

D.C.  Supply  voltage        .                             450volts
*Trigger voltage   ......    2  to  4  kv

Discharge  capacitor        .                             O.5  HF

Charging  Resistance         .                 .        8000 ohms

Flash  Repetition  Rate      ...                            150  per sec.

*A suitable trigger pulse transformer is Ferranti Type PT56.

Underside  View
of  Base

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



TYPICAL  OPERATION   (Continued).

The circuit of a Stroboscope offering  repetition  rates  up to  150 flashes

per second  in  4  ranges  is shown  below.

The  approximate  frequency  of  the  four  ranges  is  as  follows.

Switch  in  position    A    ..,         loo-150c/a  (6000-9000  r.p.in.)

8     ...          30-loo  c/s  (1800<000  r.p.in.)

C     ...            15-30c/s  (   900-1800  r.p.in.)

D    ...              I-15c/s(     60-900r.p.in.)

T=-=lT----...i.=i:,..-`.`--..---.I.

I     ffiurE-I       I        [3        ,     I

.f`-._-_ J=[i`cT_`_-ti_ ....-- _1.  _.ul11

The resistors Rl  or R2 should be of the vitreous type with a dissipation
rating of  14 watts.

The above  range  coverage  is  only  applicable  with  an  input  voltage of

400 V  D.C. and  with  resistors  of close  tolerance  (5%).

FERRANTI    LIMITED.   GEM    MILL,   CHADDERTON.   OLDHAM,    LANCS.
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Flerl-antl
STR0BOSCOPIC  LIGHT  SOURCE

A   Xenon   filled   stroboscopic   flash   Tube   designed   for   low

voltage   operation   for   use   in   applications   at  frequencies   up

to 250 flashes  per second.    It emits a white  light.

PHYSICAL   DETAILS.

Electrode  connections                            Flexible  Leads

Ivlax.  Overall  Length  (excl.  leads)       45   mm.  (I.772")

Max.  Width      ...                                          20   mm.  (.787")

Max.  Diameter  of  Glass  Tube                  7   mm.  (.276")

ELECTRODE   CONNECTIONS.

The  anode  lead  is  marked  red.

RATINGS.

Max.  Anode  voltage  (Static)               600  volts
Max. Anode voltage  (Working)       500  volts

Min. Anode voltage  (Working)        350  volts

Max.  Flash  repetition  rate      ..            250   per  sec

TYPICAL  OPERATION.

DC.  Supply  voltage    ...
*Trigger Voltage

Charging  Resistance    ...

Discharge Capacitor :-
0-25 f.p.s.

25-50f.p.s.     .
50-150f.p.s.      ..

150-250f.p.s.      .

6  watts
7.5  kn

450  volts

...     4to6   kv

7.5  kn

2.0   prF

I  .0   uF

•--              O.5    HF

•         O.25HF

See overleaf  for a typical stroboscope circuit with suitable
component  values.

*A suitable trigger pulse transformer is Ferranti Type PT.56.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TYPICAL   OPERATION   (Continued)a

The  circuit  of a  Stroboscope  providing  repetition  rates  up  to  250  flashes
per second  in  4  ranges  is  shown  below.

In  this  equipment  a  silicon  p-n-p-n  switch    (Ferranti  type  DS.3)  is  used  to

provide  a  simplified  trigger  circuit.

The  repetition  rate  is  controlled  by  the  I00kQ  potentiometer which  may
be calibrated.

Switches   Sl(a),   Sl(b)   and   SI(c)   are   ganged.

The   approximate   flashing   frequency   of   the   four   ranges   is   as   follows:

Switch  in  position     A      ...        15-25f.p.s.(  900-15cor.p.in.)

a       ..       25-50f.p.s.(1500-3000r.p.in.)

C      ...       50-140f.p.s.  (3000JO00 r.p.in.)
D      ...140-250f.p.s.  (8400-15000 r.p.in.)

LJ

The  7 .5  kf2  charging  resistor  should   be  preferably  of  the  vitreous  type
with  a  dissipation  rating  of  14  watts.

As   the   frequency   of  operation   of  the   p-n-p-n   switch   is   dependent   on
voltage.  the  above  range  coyerage  is  only  applicable  with  an  input  voltage  of
450  V  D.C.  and  with  resistors  of clQse  tolerance  (5%).

Other   types   of   controlled   trigger   circuits   to    produce  the   necessary
triggering  pulse  for the   ED.40  may   of course  be  used.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS



Ferranti
STROBOSCOPIC  L.GHT  SOURCE

A   Xenon   filled   stroboscopic   Flash   Tube   designed   for   low

voltage  operation  in  applications  I.equiring  a  linear  source  at

low  repetition  I.aces.    It  emits  a white  light.

PHYSICAL   DETAILS.

Electrode  connections   ......             Flexible  Leads

Max. Overall  Length  (excl. leads)            95   mm.  (3.7")

Min.  Lead  Length               ......             50   mm.  (I  .9")

Max.  Diameter of Glass Tube...               8   mm.  (O.3")

Effective  Flash  Length     ......             40   mm.  (I  .6")

For other dimensions see ou¢Iine  drawing.

ELECTRODE  CONNECTIONS.

The  anode  lead  is  marked  red.

RATINGS.

Max. Anode voltage  (Static)     ...

Max. Anode Voltage  (Working)

Min. Anode Voltage  (Working)

Max.  Flash  rei)etition  rate          ...

Max.  Dissipation                 ......

Min.  Charging  Resistor  ......

600  volts

550  volts

350  voltg

10  per sec

10  watts
7.5  kn

TYPICAL  OPERATION.

DC.  Supply voltage                        ...          350         500  volts
*Trigger voltage   .........    4 to 6    4 to 6  kv

ChaLrging  Resistor              ......           7.5          7.5   kf}

Discharge Capacitor:-
a-lot.p.s ....                                       32         8.O  uF

*A suitable trigger pulse ti.ansformer is Ferranti Type PT.56.

FERRANTI    UNITED.    GEM    MILL,   CHADDERTON.   OLDHAM,   LANCS.
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FerrantE
STR0BOSCOPIC  LIGHT

SOURCE

i:fxeo:r?a:n::t',I:.!b:e:,:cl:e:sh::p:e:.3;::d'!::h:a:::.?p?:

ic§i;::;:ti;b:s::;:;t::d:i[;:s;;tpi;i#;tir:::t:8;i±s:h'r:i£;C:::tnst8:f

PHYSICAL   DETAILS.

Max.Seated..heigh.t`.|23'.SAm(mpj{4ep7t;;t))
Base  . . ,

#;i,n3]a:r,:o:ls:.::b;£:,;:n?,==:(i:8!:)

BASE   CONNECTIONS.

n    I-Anodel
n   2-No connection

:   3=Lr:gf:rn|ect,on
n   5-Cathode  I
n   6-No connection
n   7-No connection
n   8-Anode2
n   9-No connection
n  IO-Trigger 2
n  I I-No  Connection
n  12-Cathode 2
n  13-No Connection
n  14-No Connection

Base  Connections

underside View  of Base

All  dimensions shown  are  in
in i I I i in et res

RATINGS.     (Each  section)

(All  rna.ximum  ratings  aLre  `absolute')

¥:n=.: £n:;d8e: yfit:a:g§e: (%;kk:;n:gt)jc)       : : :

;%;nx.:cBji:r'!pianrt::::.s:,.3::irt?r,2-,!i.c,s,..::
(150" c/s) ...

Max.  Operating  Frequency         ...

CHARACTERISTICS.

i;;:;;:::rFE:o:tL;:u=;=pouns;:tie:Se,:Z

;i:t:ed¥:a:t:eB2o;Sfdi:Cses:a;;:::r:aFopnag:h2e.se   resistors   should   be

3%a=kgpouo'SecY=';i8F:.

FERRANTI    LIMITED,   GEM    MILL.   CHADDERTON,   OLDHAM,    LANCS.
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NOTES   ON   OPERATION.

Discharge  Capacitor.     Should   be  a  good   quality  type   with  sufficient  working
voltage  continuous  rating,  preferably  non-inductive  and  designed  for  high  ciirrent
pulse  operation. F.I.,|   ,1''REif\``gf`€+

#j

Discharge  Energy.    It  is  i mportant  to  ensure  that  the  energy  dissipated  in  the
tube  does  not  exceed   the  maximum   rating  given  on   Page   I.     Over-ruining  the
tube even for very short  periods  may caLise  permaiient damage,  resulting  in  erratic
operation  particu larly  at  the-higher  frequencies  and/or  shortened   life.

Trigger Voltage.    The trigger voltage  is the  peak  pulse voltage.
Connecting  Leads.    Because  of  the  very  high  peak  current  of  the  discharge all
the leads  i n  the  discharge  path  connecting  the  capacitor  with  anode  and  cathode
should  be  of  heavy  gauge  and  as short  as  possibl e  in  order to ensure the  maximum
discharge  energy.

Flash  Duration.    The duration of the ight  flash  with  a 4  L£F.  capacitor charged  to
800  volts  is  approximately  15-20  microseconds  at  t  of the  peak  I uminous  intensity. .             E*;/\,ITS.i    --.,

Higher  energy  discharges  wi lengthen  the  duration  of  the  discharge  and   lower ]t;;!'   !h

energy  discharges  are shorter.

WARNING.    The  use of high  voltages  and  capacitances  constitutes  a  hazard  and
care  should  be  taken  in  operating  or  repairing  any  equipment  incorporating  these
cubes.SPECTRAL  CHARACTERISTICS.

I

DISTRIBUTION   OF   RATE   OF   EMISSION   OF   ENERGY   OVER   THE   YISIBLE
SPECTRUM.

5q4LiE3IC)Ill92uD:aIa1

Ii
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r+r+r+r+lssue2.
E=eppanti

ENlo

tr2.       t.rl"NEOSTRON"
STROBOSCOPIC   L.GHT   SOURCE

BaseConnectionsundersideViewofBase89.

::f:tg:s,;n:g:::roeTigu,::::,in;i:t:c:%e;n:d:re;:pj::p::i!;'s::gtn=;y::c;isn:sR:::::F;,:.i;,::;i
operation  as  a  relay  valve  providing  high  peak  current  pulses.

PHYSICAL   SPECIFICATION.

Base                                                             ...           Internacional  octal.
Max. Seated  Height#::Says:rg:aLme:t8ecrh                                 ;§n§y§§   (4;#n;)LengthofArc..MountingPosition

PIN   CONNECTIONS.

Ei: !=N: :::::::::::     3i: !=tr:ggienr. E,ectrode  ,.
Pin  3-Anode.                       Pin 7-No connection.
Pin 4-Trigger                      Pin 8-Cathode.

Electrode  2.

RATINGS   (Maximum  Ratings  are  `Absolute'  ratings).

Max.  Anode  voltage  (static)      ..                           440  volts.
Max.  Anode  voltage  (working)                             380  volts.
Min.  Anode  voltage  (working)               ...          240  volts.
Max.  Peak  Inverse  Anode  voltage         ...           350  volts.
Max.  Average  Anode  current  ...          ...           loo  rnA.
Max.  Discharge  capacitance       ..                                16  wF. 103 11Eq3U3IAlldimensionsshownarein
Max.  Average  Trigger  current...                            Io  rnA.

CHARACTERISTICS.
*Static  striking  voltage  (tr2  to  tri)          ...   80-130  volts.

Max. flashing frequency                                        250  per sec.#::::!gg:::::::::::8:i::8::¥:3£8358#A:

tpeak  Luminous  Intensity                                             700  candelas.

i:I:a:Sg{gfn::rj:::c::;rt[?.i:eak....<4!§g;:p:s..
TYPICAL  OPERATION   as  Stroboscopic  Light  Source:-

DC.  supply  voltage                                           ...300-330  volts.
Vtr2  at  triggering  instant                                             70  volts,
Trigger  pu,se  amp,itude  ,vtro              :::       ;658::,:ss(.min-,.Chargingresistor

Discharge  Capacitor for Operation  at:-
6-35  f.p.s.                                   4  u,F.

up  to            50 f.p.s.                                 3  uF.
to                      80  I.p.s.              ...                2  HF.
to                       150f.p.s.                ...                    I   HF.
to                  250 f.p.s.                             0.5  uF.

:oh:hve°:taatgheoa=P:ieddtth°ettr;i:::ru'pdupseeE:Sj[jjeYde.::tt:,rsehs::i:

:uhi:ag|::%arri:a:}P::jrtr°erntshp:T::obpeeraatfo°n°.dqua"tytype
in i I I i metres.F---.

*tn  negative to tr2    This  range of trigger voltage  quoted  is for
single  flash   operation   or   for   operation   with   long   intervals
between  flashes.     For  repetitive  flash  operation  as  in  strobo-
scopic    applications    a    higher   trigger   voltage    is    necessary.

tva  ±  380volts.          C  ±  4  quF.
Dec.,1961 §See  `Notes on  Operation'.
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AVERAGE STATIC TRIGGERING  CHARACTERISTICS.

+SOD
1

[i,,---

402C~.

-ZZ200,.oar
ZZZ

ZZZ

t I

ZZZ00,ZOO
/ZD     +3o

300           -2

L0%O
0'_f5>£ Vtr, (VOLTS)

I-loo`__._,)
II

'I F

EZZZ2I +:-goo
III)

The unshaded  area enclosed  by the loops is an  area of non-conduction.    If the vector

3uun?sj:f:ta:n:ge:;;!apgie#t::::bet:rt'tjh8e:f::,Lveeecs.ter°vdo::a'::§WJi[::tchaeu!::Pt£:evveac'tvoerws':`mn°ttofifra:i

The  inner  loop  is  applicable  to  tubes  with  trigger  voltage  at  the  lower  limit  and
the  outer  loop  applies  to  tubes  on  the  upper  trigger  voltage  limit.

sumTo?tehn:utr;or:|i:::er:,Peec::to!8:s:nudstjFat,frocuhtas:i:atbri:[t:utwe'rt[o::Ytubeithevector

sufflcF::tr:E::jsts:Yveopc::See(°sE:rift::ejst:Snu6upae'|:tT::9)S.Sarytoensurethatthepulsehasa

As  the  triggering  impulse  carries  the  vector  sum  of  the  applied  voltages  outside

:sh:ri::gr:hdea:°f;I,toajs+;Ch  jt Crosses the  loop  indicates the  manner in  which the valve

Between    BC   Trigger  Electrode 2 to  Cathode.
CD  Trigger  Electrode  I  to  Cathode.
DE   Trigger  Electrode  I  to Trigger  Electrode 2.
EF     Cathode  to  Trigger  Electrode  2.
FA    CathodetoTrigger  Electrode  I.     ,
FB    Trigger  Electrode  2  to  Trigger  Electrode   I.

The   portion  of  the  loops  shown   broken   indicate   regions   in  which  triggering  is
erratic  and  the  limits  are  ill  defined.

The  most  reliable  operation  is  ensured  by  triggering  between  tr2  and  tr|  with  tri
negative to  tr2  i.e.  between  A and  8 on  the diagram.

Page  2.
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Operation  of this  type of flash  tube  js as follows:-

i!i;:i;i:;t}jt§uie;;;i:!ee::i::;a;d;i:€i°:;r:ji::ij:ij§li::;:i;;;i;)i:;;;;i::::;;§ijt:a:i::Si;i:d:I:::I:a:i:u:;%::;C;ii:hi:;;i:§C;ii;;Ig';
When  the  trigger voltage  between  tr|  and  tr2  is  obtained  from  a  controlled  pulse

the  frequency  of flashing will  be  determined  by  the  trigger  pulse  frequency.

:frt:i:seera:eu'hsoe;!vsenr°,1:€,;ntopapgr:i:tehrer=tuj:eanmdaznb:eijr:8iee.reij::evcaorLe:ye°n'd:3yi'est°h::

3Lisr:8t8oer+:i8g:setroe?:cpt'?o%:O#vFYtor',t):8etoTriggerelectrodeNo.2(tr2)andanegatjve

::,ag,gn:i:v':ftia,gas:he::w:nps`iineotutt:o!t:a,g:rs:=::a!;i::!tl;tafub:`sa!:a!;:b:y:;8eiv:oit:::i:np3;:n:,ionTme:emr

(appT:detn:uTr:i:::i:bE',ee:tpr:rda:i?)nsa;oaj',{r::uaetn,Cej=§:i!8nv:#st,:v;i::j8a8:idptuh'soefa3Ept':tY88
microseconds  at  half amplicude.    A  suitable  pulse  may  be  derived  by  differentiation  Of
a  pulse from  a  multivibrator.    If a square  pulse  is  used,  the  pulse  width  may  be  slightly
less  (down  to 20  microseconds).

dura:::.mEnoirmvueTyvsai:::;I,:::gi:grhcvuar,Lee:toi:::::n:nm:;g:e'n:::s:::y,ulseso"ong

abov:.heHdou*aetj:f,:iethdeu::{fo8:ro(P:|Seej:,::tmcurj:i:a::=::':eecdttt:etth;em:ine;qmu¥r:d%°r`:hde

#!:ie;::;s::;;ii;;a;;;::c;!i:;i:i;:s;3j::;:;jii,:s!i:i;i;:;:i;ii::aib::i:u:i;a:::g;e::iiiis;;:;::::i::r:a:i;::i:n;n:i;iii:;t;a:ci!::e:h::i:i

;;:;;:::ei:::rp:;°':a:?Lit,:a:t;rs'C€g?:d#n!iee;?:i,rc!::;:t:rt;::::;:ip;is''i}:°i::ii§a§b:,.:yin::ne::h:::::W:i:e;8t::in:;g}:¥:hii:

Page 3.                                                                                                                                                                   (Cant.)
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Notes on  Operation  (Cont.)

Charging   Resistor.     The   minimum   value   of  charging   resistor   should   be   approx.
3,000 ohms,  and  must  be  rated  for at  least 8  watts  dissipation.

Discharge     Capacitor.         This    capacitor    should    be    a    good    quality    foil    type,
preferably  nan-inductive.    Electrolytic  types  are  quite  unsuitable.

The  Discharge  Capacitor  value  should   be  chosen   in  accordance  with  the  recom-
mendation  on  Page  I,  dependent  on  the  frequency  range  required.

In equipments required to operate over a wide frequency band, the complete range
is  preferably covered  in  steps  by switching  different  capacitor values  in  accordance with
the   recommendations   regarding  the   charging   time   in   the   last   paragraph   under  the
heading  `Trigger  Pulse'  and  in  the

For  maximum  light  output,  the  time  constant  of  the  discharge  capacitor  and   its
charging   resistance,   must  be  such  as  to  ensure  a  nearly  complete  recharge   between
flashes.    This  requires  that  the t;me  constant  is  not  greater than  about  one  third  of the
flash  interval  (for  a  96%   recharge).     At  higher  frequencies  it  may  not  be  possible  to
ensure such  a complete  recharge as,  if the charging  rate  is faster than  the  valve  recovery
(deionization)   rate,  a  spurious  discharge  will  occur.     As  noted   under   `Trigger  Pulse'
this   discharge   may   initiate   a  series  of  uncontrolled   flashes  quite  independent  of  the
trigger  pulse  and  at  a  higher  repetition  rate.

Anode   Voltage.     The   operating  anode   voltage   should   be   preferably   in   the   range
300-340 volts.    In  frequency controlled  operation  when  it  is  required  to operate over
a  wide  range,  a  low  impedance  power  supply  is  desirable  to  avoid  large  fluctuations  of
the  anode voltage and  the voltage applied  to  tr|  if this  is obtained  from  a  potentiometer
across  the  anode  supply  voltage.

Peak  Anode  Current.    The  peak  anode  current   must  be  sufficient  to  ensure  the
formation  of an  arc  discharge  which  gives  an  anode-cathode  volt  drop  of approximately
20  volts.     If  the  peak  anode  current  is  low  a  glow  discharge  is  probable  and  the  volt
drop  will  then   be  around  70  volts  which  will  result  in  permanent  damage  and  serious
deterioration.    A  recommended  minimum  value  of  peak  anode  current  is  2  amperes.

Mean  Anode  Current.    The   mean  anode  current   may  be  calculated   as  follows:-

Cvf
la(mean)    ±                                   rnA.

1000

where    C    ±      dischargecapacitorin  uF.

V    ±      voltage  to  which  capacitor  is  charged  at  instant  of triggering.

f      =      flashfrequencypersecond.

Trigger Electrode/Cathode Connections.   The tube  must not  be operated  without
a  DC.  connection  between  each  trigger electrode  and  cathode.

The  circuit  resistance  between  cathode  and  tn  and  between  cathode  and  tr2  must
have  a value of at  least  1000 ohms  in  each  instance.    A resistance of the order of  loo.000
ohms  is  recommended.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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TYPICAL   DISCHARGE   CHARACTER.STICS
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NOTES  ON   OPERATION-RECOMMENDED  C.RCulTS

STROBOSCOPE.

240y                                                         10                                                   'Ok                 471{

E6.41

I

3r( 47k                           47k                I•ODS.00S

a 50K

32rFV

56k

V2(a)
C

tt+ 32rf V£(b)

I   I,I,   ,Ok

lMIM

i L-F- '1
C    -Discharge  Capacitor  (see  pages  I  and  4)
a    -Single  Phase  Bridge  (4  Ferranti  Silicon  Rectifiers  ZS74)

Vl  -Ferranti  EN  10

YZ`(ab',  I
-Ferramti  ECG 81

frequAe::ypj:i':;recruajttjouns;rs8daet:ru|tjjnv:8rabty°rthaes:Li:aube,:C:h:?cnetro°f':Soihp°o::natb::,euerha:
indicated.   The square pulses are differentiated  by using a  1000 PF. capacitor with  loo,000
ohm  resistor.

The  above  circuit   may   require  slight   modification   in   practice  to  allow  for  such

;:ti::i.o.nsp:i:T#pT,ceeso;.?:,YeirnsTap.pgl:,vtao.Ii::r.nncses.,oft::mfi:Tell;s:::i;agTi:sh:T:
frequency  is  varied,  and  consequent  variations  in  tr2  voltage  and  pulse  height  at  tri.

The  HT.  voltage  line  during   operation  should   preferably  be  in  the  range  300-330
volts.

RELAY  CIRCulT.

€i     3ouds.pF.
C3       0.IUF.
C4      8uF.
S           External  switch.
VI        ENIO

The above circuit   is for operation of an  electro-magnetic relay in  which triggering
is effected  by closure of external  contacts.

whic€'s°f:nuid°£esYn!:::t:dcaatu:ise :oS;::t8'.exq.ash.  and  operates  an  electro-magnetic  relay

Page 8.
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STROBOSCOPIC  LIGHT  SOURCE

;iii?;lei:jii::rdbi;b:ce;|iafp:::::i:i:!hite;iij-re:::.;s::r!ii;;j!:!'io:::::F:?,is::y:fi

PHYSICAL  SPECIFICATION.

Base.......

#:: 3eva:erad„Hiee!#h     :
Max.  Diameter    ....
Mounting  position           .

ni!nyI*E:BiiA#,i,..,

PIN  CONNECTloNS.

;;: £=Tnrtj€rgnear, Ed:cntnr:::o,n..    ;:: =^kohdo®d..

5i:=Tnrtigrgnear,pE:::;t±oc:ti::n:a,Eio:nFee?i?t:h:oedroE,ectrodo2.

RATINGS  (Absolu€e).

#=:A:#:¥:i¥:(i#:i2tin.i)     :::      #;:i::
Min-. An-ed-e-Vo-I-t`a~g-e-(`6pre-fa-t-i-;.g.)'        :::          5i6

±§*§:¥:ia:g:eg:ele%Cii:acd€t:i:e.n2tvolcage.

CHARACTERISTICS.

Base
Connections

underside  Ylew
®f  Base

Tentative
Issue  I
Mar.,1961

t:::£:ii:#:£:%egh:£Vs&;:::'a-;::I:;::......_i5ovoles
.„           80 to  l30 volts.

Max.Flashingfrequency......25opeLms:£..).

TYPICAL OPERATION  (As Stroboscopic Light Source).

;::ig£!:p:ie,cy::;¥iit:::..,:itr:g.::,,vtri.g.:a)-,3;?,y:iLg.
•.Changing  Resistor            .„          ......        3000 ohms.

Dischange  CaLpacito r.

iETfei:;i;;.:;:

:::          :::                !!E:

oo7iij:

-A position between liorizonta] or vertically base up is preferred.

SPositive to Cathode.
§Trigger Electrode No.  I  negative to Trigger Electrode  No. 2.
tNegative to Cathode.

•*%asiYj:?tbi:o#:t:an8aerie,Ft°yrpF°itteadpp!:Citj°*Satatsriiiji%j%aci::bj;:

22.2
DIA.

65
54I
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NOTES  ON  OPERATION.
The  basic  circuit for operation  of this  tube  is  shown  in  the  diagram  below.

;!i*iee;d:btc:aErp€:e:t#t::::%::Ciiji8:(e;C€;i:i:!t:a:::)!S;S;t,ia:i:d;e¢r£3;!tiji::L!i#:a:|d;a::i:¥i::a€e{
dischanging  the  capacitor  Cl  and  producing  a  bright  flash  of tlicht.

a.4+

e|ectT#&coo.m27ter?'ea:dmae:I:gti:fetpriisgee::ngri;gteor:Pepc'fr3d:o#i.vf(::,'fgetotrigger

.h.inTRi,v#ag:.a£E'iiend,thoetdi.i;I:omnv.ebn.i::,t'ayni?st::nuigR:v:¥vi|¥et:,e.pbo.tue,nt78T::tes:
(max. 75 volts).

i#§:ji|u:E:::ci!s;e:i!onbfe::a;°te#:ju:::i:r;a:#ir§o:j':':°aMi;:::?t::i;i:e:i:is3?:;¥f:s;Jqq5:a:er€e:e'';S;;:a::*:e;ui#:h;:::'

i§::*:T:j!j;C::;;t;:;a;:i:a;:§t§g:ai:°!;ij:::rdid:€s;:it;::;leg;§ei:ii{id;t;e:::s:n:d:e:t:;§i;8;8:i3;i§:%;r:i;:t:iilt::I:iteg8dfh:e'liii
Dischange Capacitor.    This should be chosen in accordance with the recommen-

dation on  Page  I,  dependent on the frequency  range  required.

i,:ote#sh:g::g::ns:,i.a;E:ii:.tnli#ite:i:e:i,:y:i;:?,:e:ti:ru;:;c::;:c:!s;::a;t:t:h.n:?:.sa,ii.ih:.:Ei±o#t:%l:¥i#:¥

;:;"::rhec.:hraa;i:t'ier-e!t:ispag:::;5.hie:r:?E:iri;;:df;;gi!;g:.n-:.i;a:c:uT:a.%:i:.,:a!:Ea:i:.#.:stt:a,is:,it!;:
Sru?!Lebief'vaasaihuees;:fui[.:c'Lnadr::ecnadpea::.::::::Lj:r8gei:gp::SS?staanndceataraehgji8vheenrorneB:tgj:i?nofr:i:;
data sheet.

:#?!£:Yd:a'¥S:,'t¥g8:g;%dTThr!e;:,:£:t:pn:8#:e:r:s:u:pir3e;:%8e:ne:s;%:a:i:eE.::vr:i:'|aabr`gye!au.ch.:arcs:::
MeanAnodocurrent.    The mean anodocurrent may bocalculated asfollows:-

Cvf
la (mean)=iri    rnA.

where      C      =     dischargecapacitorinpF.

V      =     voJcage on dischange capacitor at instant oftriggering.
f        =     flashfrequency  persecond.

%:s`:I;au::cg:a:D:.tc::€°::i:t##abtneh:0:d::e::3°a:ite#ig::n::8a.:|e:cd::oa:n:db:a:zdmmcu:a:t:o£:.ebaivha°i::irr:c;ue::
lease  loco ohms  in each  instance.    A  resistance Of the order Of  loo.000 ohms  is  reeorrl-
mended.

Page 2.
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Issue  6.
Aug.,   1959

FERRANTI
COLD  CATHODE  TETRODE

A   miniature   cold   cathode   gas   filled   tetrode.     It   is   an   arc

s;:;:e::¥e:e%a::a,:v::.:gc:s:c:a:fn::::Fs:i:;:r2:%:u:::c;:t:#Eaeeis::sr::po;s:,;::u:;fi::

PHYSICAL   SPECIFICATION.
Base.........87G.

#g:8eva:erad„HLeej#h     :::       :::       7#:::
Max.  Diameter     .........           19  mm.

22  mm.  (approx.)
heonu8#in°g'ir:itio.ri.         :::         :::         Any.*

PIN  CONNECTIONS.

;i: i=T€i.gger Electrode  I.     ;i: =F€:hodet

:i: 3='€€:hodet                      i:np7c-aT;IL8£=:dE::Ct rod e 2.

RATINGS.

##iiEu::in:;dge:y?i,:.:gg.:((!t:ail:ilngg,,:::
Peak  Inverse Anode volta`ge     .... „
Max.  Mean  Anode  current       ...
MaximumAveragecurrent      ...          :::

Mi:i=:: a::=k
CHARACTERISTICS.

}#;.CFR;:r!§i,;:€#::=€:eu;(:n:c2::t:a::r;:¥:.i;88Ou!£;#ise{c.

§E::kfun=tneo::I::::sity
Flash  Duration      ...

Th:;:;'ii!:i:I:o::tie::¢n::3:¥n::;i§;:C:;

apasphr°dxdr2a7t?ocnanodfe,[g:jj::o:
seconds   at   half   the   peak
light  output.

Delay  Time                           ...     Less   €han   40   microseconds,
dependent  on  circuit  con-
ditions.     With   higher   en-

:r:ybepcu:Snesidteh:bi;`raeyd:!c::

T¥picAL  OPERATION  as  Strob°SC.?.Pie  Lj38ohd..i:8rvc:|t:s  Dc.

;;i:ni::::s;Lp:::yr&vd:e';i:a:d2:.i,:era,5e        , 38 #3.in,n.
8Psacrh8::g8eRce:;Satc°i:or,or.gpera{[.6n6°°°°hms.

•..            0.3          .
For    basic`4c°i=::?tc.:;Sd    further    information    refer    to

at        6-35c.p.s ....               2

3%8::3:S:                :::          I.5I

80-150  c.p.s ....           0 .5

Notes on Operation" on  Pages 3 and 4.

*Vertically  base  up  or  horizontaLlly  is  preferred.

tThe cathode circuit should  be connected to both  pins 4 and 5.
i;!iei:.!i¥!s!.::i:;;riii!;g:e3jnt;h:;v;o!io:gvi.I:a:pire:;,:ic,?::a:te:s:s;#s3e:;,::am:d:

§;§t;#B::§[[;u;jatT§;r§:aa:g:Xo:::#:p:I;s;;2:r:g:a:u¥t,:;n:s:p;r:re;i:::p::n;t::c;:dj:a§:::i:

'.At instant of triggering.

ttvi:r]  negative with  respect to cathode.

Base
Connections

underside  View
of  Base

ft

77
70

I

All    dimensions
shown   are    in

in i I I i met res
(max.).
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AVERAGE   STATIC  TRIGGER   CHARACTERISTICS

lcupv E  (a ^REODI   ,'OLTAGE =250 ZOO933'50
A fii(,,,(c). = Solo=400

B

I

loo

50 C

I

aeo .150 I 00 -5 ®

V,-I
?   |T 5a 100/ '5 0 20I

F

-sO

-I

(c)

-150

(t)
-ZOO

i (a) D

-250

and!tu=h:|Y:dw:nee:°stheoduidhajeth=aadbe°Y:rq::jdg:aenrtvd:it8argaem.;;I:°:::eav(:::8;aEg¥,3):

¥,:::'t;tiii::a:3i:cni;:c:::a:;!y::;if:o?h::ig;i::ie;;?:::t:.s;!E:v;#:aig!n:3!:h#c:!s`e::j!:
sufflci::tpeu*::s?Pveo|::':°en(See:Suunsduea:'y.f:fcgegses:Fufs°e,enos:rpeagt:a3t.)thepulsehasa

:uh¥c:£=t;::vi;vg:pgj::tie:i:::#rt:::sac;jo2fiT:jj¢:c:rL:s::ctchoer,souoT::fdfchaet:ptpt:edm::Ltearg::
Between£:I:::::::,i:i::?i:,?t:o:T€;:g:g#e:rg:leg::r;Edge:2¥::

Breakdown.

P[ fr::g#g:::E;:rce:ar:;§§:;nt:#:I:::e:rzE;e:c:t:#§¥::

i.e., IehtewTe°nstFrae|!dabA: °Perati°n  is el`Sured  by triggering between tr2 and tr„

FERRANTI    LIMITED.   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



NOTES  ON  OPERATION.

The  basic circuit for operation of this tube is shown  below  :-

R4+

LH

:;:iiit;hjiii};iij!;is§::;:!pi;i;!iiii;::oii€::i:ui:ipp;:ai;!!jri::i;jaip;::;i;s;;:i:ri§::;°h;!ei::g;ti;§ia;:::;;;:bi:::i;i:i

When  the  trigger  voltage  between  tri  and  tr2  is  obtained  from  a  con-
trolled  pulse  the frequency of flashing  will  be  determined  by the trigger  pulse
frequericy.

The  following  points  should   be  noted  jn  designing  eciuipment  incorpo-
rating  EN30.

:nfecacotv;aor:::t:yi:o:PW;a'{S:e:.:o;dm#°:fi:;i;:n:i;:,ts;k;e;i::;a;i[:;:i::::t,:§|v:e:tdvr:u;:y:;bi:a::o¥r;;[g,:):

Poo;:|thi;h#:ai8e:hii:P,'ke2:,mi°:+::ig:;;:.:ntYa:g#e:ea:n::!si!:ago:v:ev,ebb:utm#a;:isaul#°:¥:t,i:
of about  70 volts.

„tudI°sheonus,udreber::ji:ifet°,%8r:CjFt:,ajjtai'afrweFdut:n:}e$6:;e,6a[8#crropsue'cS:nag::

;,i!fshi}ri'e€:a::moLtii;juj:2:6b:i.i::!is:c:q:uydasp)e:pdue|:jev:sdubsyedd,[{::e::!i:tej°wnjd°tfhaiqa;a5:

o„oT:edT;:ira:TVFa::essh:,rttr;gut:ersc#,rgrheenfsau,:teesdo:ncup:Seen:aarree£::e3:::;:

§iiuiiT§;i:i;i;::;;;aiiai:i;;ib:i:ie;;;§j:i;:i;§jf:;:gc:iipjciR:i::!iih{:ai::;i:eu::;:;a;it;i;:;;:;o;i§:Si:iju!rii;jo;;faie::ii;;
page   3
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Discharge  capacitor,  This  should   be   chosen   in   accordance   with   the
recommendation  on  Page  I,  dependent on  the frequency  range  required.

rcTt8o::a:faq{:;PgT::ctsyl:qpurf:fedr:g|;Pceorvaet:e:YFnr:€#eb;r:#:cnhcjyngbadn:#,e:::twt:i:

Charging  resistor.    The  minimum  value  of charging  resistor should  be
approx.   6,000  ohms.   and   must   be   rated   for  8   watts   minimum   dissipation.

For  maximum  light  output,  the  time  constant  of the  discharge  capacil:or
and  its  chaLrging  resistance,  must  be  such  as  to  ensure  a  nearly  complete  re-

§::;i;yi::d;i:i:a;i:§ei§:c;h§;n;:i:t:ji:::::::i:!e§::i;;;;:t::;c;:a{ia;i::a§t:::::e!i;I:::i::n!S:S:Pt;i:::i;i:::;:::S::;i;h:ee;i:

::gt;#i:,:±°#:::3.:a:I:h::a:.a;:I:neif:!i|::uu:e;n:n::i:secf%:n:gi:::[fa:end::d%;e#t:'a:gd:ean;:rt:ef§,:;b;:f
course  the  tr2  voltage  in  conventional  circuit.

Mean  anode  ctirreht.    The  mean  anode  current  may  be  calculated  as
follows  :-

Cvf
la (mean)=-rnA

1000

where     C     ±      dischargecapacitorin  pF.
V     =     voltage on  discharge  capacitor at  instant oftriggering.
f     ±     flash  frequency  per  second.

Trigger   Electrode/Cathode  Connections.    The  tube   must   not   be

:aptehroa::i   Without  a   D.C.  Connection   between   each  trigger  electrode  and

The circuit resistance  between cathode and tri  and  between cathode and
tr2  must  have a value  of at  least  1000 ohms  jn  each  instance.     A  resistance  of
the order of  loo,000 ohms is  recommended.

Page   4
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FERRANTI
COLD  CATHODE  TETRODE

i:t!:I:EsrN::ep.¥o;ajc::gld:!§:;#cpih:;c:;:sc:ou:I:en:;:L#?a¥#Vienjan;;|ni:
The  light  emitted  is  "whitish"  in  colour  and  Of  high  actinic
yalue.

Operation  can  be controlled  by  pulses of low energy.

PHYSICAL  SPECIFICATION.

Base......
Max.Seated  Height         ::

#:;: Brae:='t'eteBnfteh     :
Length  of Arc       .....
Mounting  Position

PIN  CONNECTIONS.

Pin  I-No connection.
Pin 2-No connection.
Pin  3-Anode.
Pin 4-Trigger No. 2.

RATINGS.

Maximum  Anode Voltage

...          International  octal

;!n!y¥.!3#i#;.;,.

Pin  5-Trigger  No.I.
Pin 6-No Pin,
Pin 7-No connection.
Pin 8-Cathode.

(Static)        440 volts.

¥e?£X#:uv¥rSenno:ddneeoy:°|;a:g::ea(:go°rr.k:i.!nng8))ii§%i;i:
Maximum  Mean  Anode current            loo  rnA.
Maximum Average Grid  curl.ent            lo  rnA.

CHARACTERISTICS.

i:iii:;icETnr#::Y|:r:t:F:reeq`i:e:n:? t„    |!o'i;r:sso:I::'

Minimum Trigger Current  required  :-

¥:    =     i58                     ...        388#A:

TYPICAL  OPERATION.

±Pr:8:v:o::I:I:e:Vt(%dar:;No.2....3:oouv3o3,:s:°'t§.

§Trigger  pulse  Amplitude  (Vtr,)              150  volts.
Charging  Resistor             ....        3500  ohms.
Discharge Capacitor for operation

93jg.c:p,s.s.        .          .          i#:

a,t       6-35  c.p.s .......
30-50  c.p.s ....

For  further  information  refer  to  .`Notes  on  Operation"
overleaf.

*Vertically  base  up or horizontally  preferred.

tA  minimum  peak  currenc  Of  5  amps.  is   recommended.   This
ensul.es  the  formation   of  an   arc   discharge  with   an   anode-

ie:rst:hR;:3a;ne;5:'a`vm:Prts°spaw°8:::#Pd::Sa:yh§:§:it!t,iikepl:r::o:fno:ren#i::h:::vtotij
ttig::p::8ia:teivo;pig::::r;isgpg:e:r:je:;t:a¥igh:arhv;not:t¥e:i:qgu:a;t:rd:,i,ryaie:I::t::

Sary.

*At instant of triggering.
§Vtr,  negative with respect to cathode.

Base
Connections

underside  View
of  Base

10 3I
e9

I33

Dimensions
shown  are  in
millimetres

(max,)

:in_,:
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NOTES  ON  OPERATION.
The  basic  circuit  for  the  operation  of  this  valve  is  shown  below.     A  capacitor  Cl

is  connecl:ed   across   anode  and   cathode  and   changed   through   a  series   resistance   Rl.

i;]sa:::::c#i;egtn:htsi;V%¥j::eai§;:;re:a+Pcd:o:§;c:i:gee::na:n:ehace::v:ad:::ote:it,a::odda::g2r::°ht`nf[!';;ceaoia:::a:|r

The   recommended   triggering   method   is   to   apply   a   positive   voltage  from   the

::::::ipeTej;rthRe3#sets°ot:2:r:?d  a  negative  Pulse  to  trl,  the flashing frequency  being
A  suitable  triggering  pulse for  tn  may  be  derived  by  differentiating  a sqLiare  pulse

:w:.c.:hLv:a:da:ipsuh:,Ff2:i;oi,otu:d::I.:;s!!t.:ni:s:::v;ey¥.i:;ea;:d;hu,:Esa:praopx;Toaxt,eLyat3e#'g&mvi:Itos:

:;S:P:a::ee.dc::?a:i.:noar::o:i:;fe::,:.;e:a¥t:o:u:c.#;s::disat.::tin:::hi?ei:r,ei::i:.:td::f:°h::5h:e;.#:d::
:::jc°huessd8eotevr:?t:?t!°Tnhpsf:rsechcaa:ghe°d:;y°int°tj:it!:ant;et[:tseeca°:edr:de!sScohfaL8necownt::„tehdeflafde:
quite  independent  Of the  trigger  pulse  and  at  a  higher  repetition  rate.

(A  glow  discharge  is  characterised  by  a  more  diffused  appearance  and  is  of a  less
intense  colour than  the  required  arc  discharge.)

For short pulses,  higher values of initiating currents are required than those quoted
in  the  specification.

i:i:f;:u;ein:t:;i;a;n!:¥;I:':S:p;i;a:x:s:c!uh!a;i;i§;:::n:ijn;Stiuh:r:S:;;a;;:r!:;:ii!e:::;§r:e!:::!i:§{ocau:Pt;:o;i;tr:tp:i:£R;i:f
„Typsj:it,a8:evraa:roe:„°:v:jrs,::i.r8e  Capacitor  and   Charging  resistance  are  given   under

The  mean  anode Current  may  be  calculated  as follows  :-

a,mean,  -L#omA.
where  c    =     discharge  capacitor  in  uF.

V    =     voltage on  discharge capacitor at  instant of triggering.

f   =     flash  frequency  per second.

:rcec:i::;I:li;T::::t;:aw:![;tmoi:e:n?::i:on:s::r::a;d'idns:w::h:aEr:n::ngcdy::ta:?,ctchaepa=,I:leyE::::nf
The  circuit  resistance  connected   between  cathode  and   tn   and   cathode  and  tr2

must  have a value of at  least  loco ohms.

Page 2
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1=el,ran,i
STROBOSCOPIC  LIGHT  SOURCE

Asex::o:,:I:lbe.ds:#cc:;i?i!:,%:sdj:c,E::gueent.u,::udpe:Lgn48g:fs:
lt  emits  a  white  light.

PHYSICAL   DETAILS.

Base              ...                                                            812A  (Duodecal).
Max.SeatedHeig.it           :::            :::            127mm.(5     in.).

140  mm.  (5i  in.).
#:::  gjYaei;:'ttete(no8vtehr  ba.s.:)        :::             37  mm.  (I+g.  in.).
Mounting  position             ...                          Any.

BASE   CONNECTIONS.

Pin  I-No  connection.      P
Pin 2-Cathode.                   P
Pin  3-No  pin.                       P
Pin 4-No pin.                      P
Pin  5-No  pin.                       P
Pin 6-Trigger.                     P

n   7-No connection.
n   8-Nopin.
n   9-No  Pin.
n  lo-Anode.
n  I I-No Connection.
n  12-No  Connection.

RATINGS.
(All  maximum  ratings  are  'absolute').

Max.  Anode  voltage  (D.C.  Static)        ...
Max.  Anode  Voltage  (working)
Min.  Anode  Voltage  (working)

*Max.  Dissipation  ...

Max.  Discharge  Capacitor
tMin.  Charging  Resistor  (12-156..c/s)     ......

( 150JOO  c/s)  . . .
Max.  Operating  Frequency

CHARACTERISTICS.

......  2  to  4   kv.ii|;,3g:::irE|e:'iaL::uT.i:,oouns::tie;:,:Z         ... 25 to 3o  peec.
...140,000   Candelas.

For   Peck   Luminous  Intensity  and   Flash   Duration
for  other operating conditions  see  graphs   on   Pages
4  and   5.

*See Notes on  Operation-PaLge 6.

tfFo°rr2S5t\}/°.b::sCs?Bi:jo°np.eration  these   resistors  should   be   rated

ipeak  pulse voltage.

§Va  =  900    C  =  6LtF.

NC,          NC

underside View of base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAlvl,   LANCS.



TYPICAL  OPERAT.ON.

For  repetitive  flashing operation  the following  circuits  are  suitable  for  use
in  conjunction  with  a  variable  frequency  pulse  generator  to  control  the
flash  frequency.

For stroboscopic  equipment  the  initiating  controlled  frequency  pulse  app-
lied  to  the  trigger of the  ENIO  or fed  to   the   control   grid   of  the   EL8l   in

::jeb:irf:!tt:ebEeh°r6dma:Zsbheeedt;rj¥eodthf::Ta:dT:i';:V!pbur,:tea:e:!er:aut[:r(grcdue;::

(I);;;:}ec°:P::?::a:(''j{ieci:a:f;|#;t;r:::::gieef;rr::±F::::Oil::a:i+:is:r:E:::Pie::i:e:d:i;ein!e';i:c:yeR#§;

frequency of the EN55.    Further information on the operation of this circuit
is  contairied  in  the  EN 10  data  sheets.

PT56

Recommended  values of C:-

§£;gco/cS/cs/s::                                                     :.       0'.#:
15o-25o  c/s                                                                                                o.5  prF.

(2)    For frequencies above  250 c/s  it  is  desirable to  use  a  hard  value  trigger  cir-
cuit.     A  suitable  circuit  is  shown  below  (Fig.  2).

Ilk

Fig.  2
Recommended  values of C -

250+00 c/s         ...
Asimpleaircoredor"ferrox"core.d..chok:..with&;2i5ndwuF:tanceofapprox.
imately  5  mH  and  adequate  insulation  will  be  suitable.

Page  2.
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TYPICAL  FLASH  CHARACTERISTICS
at  50  flashes  per  .ec.

a   LUMINOUS    IN:ENSITY     (MEG:    LUMENS).      g                              o
A,                                           c^, +\r'

08CJC'tLCJul0a)a
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I
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+
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-`1-r-r-Issue2.Jan„1962. TYPICAL  FL SH  CHARACTERISTICS

EN55

I

Single  FlaLsh  Operation
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NOTES  ON   OPERATION.

Discharge   Capacitor.     Should   be   a  good    quality    paper   type    with
sufficient working  voltage  continuous  rating  preferably  nan-inductive  and

designed   for   high   current   pulse   operation.

Discharge  Energy.    It  is  important to` ensure that the  energy  dissipated
in    the   tube   does    not   exceed    the   maximum   rating  given   on   page   I.

Over-running the tube  even  for very short   periods   may cause  permanent
damage,   resulting   in  ei.ratic  operation  particularly  at  the  higher frequen-

cies,  and/or  shortened  life.

Trigger voltage.    The trigger voltage is the peak pulse voltage.

Connecting Leads.    Because of the very high peakcurrent of the discharge

all  the  leads  in  the  discharge  path  connecting  the  capacitor  with  anode

and  cathode  should  be  of  heavy  gauge  and  as  short  as  possible  in  order  to

ensure  the  maximum  discharge  energy.

Flash  Duration.    The  duration  of  the  light  flash  with  a  4  prF.  capacitoi.

charged   to 800  volts  is  approximately  15-20  microseconds ale i of the  peak

luminous  intensity.     Higher  energy  discharges  will  lengthen  the  duration

of  the  discharge  and   lower  energy  discharges  are  shorter.     (See  graphs

on  Pages  4  and  5).

Y\/ARNING.     The   use  of  high   voltages  and   capacitances  constitutes  a

hazard  and  care  should  be  taken  in  operating  or  repairing  any  equipment

incorporating  these  tubes.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCE



el,Panti
STROBOSCOPIC  LIGHT  SOURCE

A gas filled  cold  cathode arc discharge  lamp intended  primarily
for  use  as  a stroboscopic  light source for frequencies  of  up to
250 c/s.    [t  emits  a  white  light.

PHYSICAL   DETAILS.

Base
Max.  Over';il  Height
Max.  Diameter     ...
Mounting  Position

RATINGS   (Absolute).

"ri.:*:A*dd=vg:tt=g=......
*#:nx..cDiis.igp,ant:ode.s.i.star:::

#:::Risschr,::g:r€:ae:i:;r

:F7a,LEmd.[stgnjnss:;:wType.

A2n9y.mm.(1±ins.).

900  volts.
650  volts.
25 watts,

3kr2

2!8 #:

CHARACTERISTICS.

tTrigger voltage   ...                       2 to 4  kv.
Peak  Luminous  Intensity              The   discharge   of   a    lowF.

capacitor   charged    to   800
volts  produces  a  flash  with
peak      luminous      flux      of
approx.     900,000    lumens.

TYPICAL  OPERATION.

D.C.  Supply  voltage        ....          750 volts.

Charging  Resistor:-

y5%tt°o255°oCc//Ss........

Discharge Capa.citor :-
0-25c/s,     ..

3=i8oc/cs,.s.   :,,
I 50-250 c/s ....

...           3.3  kn

...           5.O  kQ

S :8  ::E

:::         t:5!:i

£5otyc7iciaLcj::uj:n:fesajss:::bwonscoovpeer,:Oai.operationupto

*See Notes on  Operation overleaf.

tFehrerapnet?ktyppu:S;TV5:I.Cage.ASuitablepulseTransformeris

All  dimensions
shown  are  in
Millimetres

(max.).

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



Typical  Operation  (Cant.)

FOUR   RANGE  STROBOSCOPE.

The circuit  below  is for a Stroboscope  covering frequencies from  approx. 8 c/s.
to  250  c/s  in  four  ranges.    Switches  SI,  S2,  S4  and  S5  are  preferably  ganged.
Switch S3 is included to switch off the flash unit whilst keeping the  mu[tivibrator
synchronising  pulse generator  running  in  order to  avoid  frequency  drift during
warming  up  periods.

VI        Ferranti  valveType  ECC81.
V2      Ferranti  valveType  ENIO.

¥?     E::::::i ¥:i;eefryapnesf:}#r Type pT56.
Rl       47kQ
R2     47kQ
R3      50kQ
R4      50kQ

R:) 2  X   loo  kf2-Ganged
R7       lookQ
R8       100kQ
R9      5kf28W.

Rlo      56kQ5W.
Rll        lokQ5W.
R12       loo  kQ
R13       3.3kQ25W.
R14       5.OkQ25W.

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
SATURATED  EMISSION  DIODE

A    directly    heated    tungsten    filament   diode,    intended    for

;ia:ee:i!;.n:so.a:nf!a:;::¥:::ieat:;:Esei:,ii'::g;;fd:.,,i:y;:I:y;:Tn:#al!:,nt!;::t:

BASE  CONNECTIONS.

Pin  I-Not  connected.
Pin  2-Filament.

*Pin  3-Jumper.
*Pin  4-Jumper.

I nternationa]  Octal.
81   mm.  (3j=in.).
65  mm.   (2i%in.).
33  mm.   (li=in.).
Any.

CHARACTERISTICS.

Filament  current  (at   I.8  volts)             330  rnA.
Anode  Current

(atvf±   I.8.Va=500)...        0.65mA.

TYPICAL  OPERATION.

Anode  current  (saturated)        .             0.3  rnA.
I  .65  volts  (approx.).

320  rnA.  (approx.).
loo  volts.
500  volts.

Base
Connections

underside  View
®f  Base

All  dimensions
shown  aLre  in
millimetres

(max.)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
COLD  CATHODE  TRIODE

A  gas-filled  cold    cathode   Triode   of   miniature   dimensions,
designed  for  use as  a  Relay  Valve.

PHYSICAL  DETAILS.

Base............87G.
Max.  diameter  (glass  envelope)               I9  mm.  (gin.).
Max.  seated  height            ......          48  mm.  (lEin.).
Max.  overall  length           ......           54  mm.  (25in.).
Mouncing  position             ......           Any.

BASE  CONNECTIONS.

Pin  I-Anode.                               Pin 4-Trigger.
Pin  2-Internal  connection.      Pin  5-Internal  connection.
Pin  3-Cathode.                            Pin 6-Internal  connection.

Pin 7-Cathode.

CL+ARACTERISTICS.

Nominal Trigger voltage            ...          80 volts.
Anode-Cathode  Gap volt  Drop            75  volts  (approx.).
Trigger-Cathode  Gap volt  Drop          70 volts  (approx.).

I§Min.  Transfer  current    ......           IO  HA.
Recovery  "me     .......        800  tAsecs.    (approx.).

RATINGS.

Max.  Anode  volcage        .....,           150  volts  DC.
Max.  Peak Anode  current                         30  rnA.
Max.  Mean  Anode current        ...         7.5  rnA.
Max.  Trigger  current     ......          500  HA.

TYPICAL  OPERATING  CONDITIONS.
*Anode  voltage     ..

tstaticBias(positive)        :::           :::
Transfer  current              ......

tTrigger  pulse  Amplitude              ...

±Ac Va ± 135.

§:::::g:c:rs:.a:|yp,e:r:efsyii:eJ:a:be,eat:i.:s:¥:?n:!L:r::i,`,i:iebis,ut|:rwi:;ier:

*:Pho;ur,:d:a:iu:::Slur:!'Jvai;e:::§#:tu::p;:¥§:n:t,nn:g:.:g:yeaffercetssjstw°hr,c°hf

Base
Connections

underside  View
of`Base

All  dimensions
shown  are  in

millimetres  (max.).

I                                   FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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R.857 >1>>>
FERRANTICOLDCATHODETRIODES

GK32

GK33

14.   al

Gas  filled  valves  of  miniature  dimensions  designed  for  use  as
Relay  Tubes.     These  valves  are  intended  for  pulse  operation
with  a  low duty cycle.

PHYSICAL  DETAILS.
GK32             GK33

Base                                                                     None
Max.  Diam.;tor  (jiiss  en.;:lope.)'.15 .5  mm.   .15 .5  mm. 26
Max.  Overall  Diameter...               25.5  mm.    2l.5  mm.
Max.Overall  Length        ...               5I.5mm.         42mm,

50Mounting  position             . . .           . . .               Any.

On  Type  GK32  the  electrodes  are   brought  out  to  CT.I

lii?rs.:i-i
caps  in  order  to  permit  mounting  in  standard  clips.

Type  GK33   is  fitted  with  flexible  leads  and   is  intended
to  be wired  in  to the  equipment.
On  both  types  the  grid  is  brought  out  to  a  side  connec-
tion  and  the anode  is  indicated  by  a red  band.

RATINGS.

Max.  Anode  voltage        ...          ...           140  volts  DC.
Max.  Peak Anode  current         ...            20  rnA.
Max.  Grid  current          ...          .. .          500  uA.

CHARACTERISTICS.
*Trigger voltage   . . .          . . .          . . .     85-98 volts  DC.

**Min. Transfer current   ...          .. .             Io  uA.
Average  Recovery Time                                    I   millisec.

TYPICAL  OPERATION. 2'39,iL±£9L"Alldimensionsshowna,re[niniIIiinetres

tAnode  voltage     . . .                         . . .           135  volts  DC.
±Static  Bias  (positive)        . . .           . . .             80  volts  DC.

Transfer  current               ...           .. .          2 .2  LLA.
Volt  Drop across valve.„          ...            80 volts  (approx.).

§Trigger  pulse  Amplitude              ...        i:20 volts.

-aIssue3Dec.,1955 CAPACITANCES.

!g=k          .::         ...         ...                     a"•.....:::a.,2pF.
Ca-g              . . .            . . .            . . .            . . .            O . I   pF.

*At Va-135,
**10   microamperes   is   the   minimum   current   to   ensure   Inter-

changeability   and    reliable   operation,   but   transfer   currents
on  individual  valves  may  be  considerably  lower.

tThe  anode  supply  switch  should   be  shunted   by  a  resistor  of (nom.).fEmAml
approximately   30   megohms   to   prevent   surge   effects   which
would  cause  the  valve  to  fire  on  switching.

±Alternatively  the  static  bias   may  be  obtained   by  connecting
the  grid  to  the  aLnode  supply  voltage  through  a  high  resistance
of  the  order  of  1000  megohms.     Under  these  conditions  the
valve  will   respond   to  trigger  signals  of  very   low  amplitude
and  consistent  operation   by  the  same  signal  can   be  ensured
from valve to valve.

§For  operation   by   pulses  of  very  short  duration   it   is  usually
necessary  to   increase  the   pulse  amplitude.

These valves were formerly  designated  K32 and  K33.

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
COLD  CATHODE  TRIODES

Gas   filled   valves   of   miniature   dimensions   designed   foi.   use
as  Relay Tubes.

PHYSICAL  DETAILS.
GK40                 GK4l

Base              ...                                                                    None.

#g: 8LaeTae,:e*](d8t'hass  en+.:lope)...15.5  mm.         |5.5  mm.25.5  mm.         2l.5  mm.
Max.  overall  length                                  52  mm.             42  mm.
Mounting  position             ...                                    Any.

grndeTry%pGefiitcELeo:'netitnrgofnesstaarned:::uciihpts.outtocapsin
Type  GK4l   is  fitted  with  flexible   leads  and   is   intended
to  be  wired  in  to the equipment.

t?onnba°ntdhtthyep:Sn:I:Fsri:dj;Scabt:#ta°r:tdtb°a:d:!dec°nnec-

RATINGS.

#=:Sena°kda¥o°dtea8ceurr;;.t        ......           2o rnA.     `
140  volts  DC.

Max.  Grid  current           ......          500u;a.

CHARACTERISTICS.

*Trigger voltage   ......     79ng5  volts  DC.

TYPICAL OPERATION.

|it.na.:id:;:|£:!a:g::sitti.i;,     :::       .::       '35::i:s B::

§frq!cgprr3:,::rfs=pYiat,::e            .      <Z:i:,::.approx.

0  7  pF.
0    12  pF.

.            0.I   PF.

*At Va-135.

**4   microamperes   is   the   minimum   current   to   ensure   inter-
changeability   and   reliable   operation,   but   transfer   currents
on  individual  valves  may  be  considerably  lower.

tThe  anode  supply  switch  should   be  shunted   by  a  resistor  of

#opuri°dxtTuastee'tyhe3:aiT:8t°ohfiTrseto°nsp*::cehnjtngs.unoeeffectswhich

€f*':tegr:niad:;:oee't:h:tfhaeT£:tfuep:p;#:?.?tyag:e:tdfr:oti;n:::tb;¥nh:%;r::Cat;;:

:r::dYmec::n,!sj':t:e:St::a,n:d:.i:iot:!8b8yerths:8:aaLse°:,gvneaTi°nwb:mepn'::ur::
§F::e:spaerrya:iooTncbrye=:I::se 3fu,::rzmsph,,trutd:.uration  it  is  usually

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
GLl

TCr\a•©r
TRIODE  THYRATRON

Type GLl  is a Mercury-Argon Triode Thyratron with a directly
heated  oxide  coated  cathode.

PHYSICAL  DETAILS.

Base             . ..           . . .                                         International  octal.
Top cap    ...                                                 Type cT2 with

ceramic  collar.
Max.  Overall  Length        .              . . .           175  mm.  (6#ins.).
Max.  Seated  Height                         ...           16l   mm.  (6#ins.). 53-'75H IMax.BulbDiameter        .                  .        53.Omm.(2*ins.).
Mounting  position                                          Vertical  Base  Down.

BASE  CONNECTIONS.

::: i  ) Fi,aments             :;: =N: ::::

3:: i::n:i:.I Grid.        ::::  )F"ament*
Top Cap-Anode.

RATINGS-Absolute  Ratings.

Filament voltage               ...                         2.5  volts.
Filament current                            ...          7.O amps.
Max.  Peak Anode Voltage  :

L35l
Forward       ...        1250  volts.
Inverse          ...         1250  volts.

Max.  Peak Anode current         ...          6.O amps.
Max.  MeanAnode  current        .              I.5  amps.

TC.4----Max.  Instantaneous Grid  current           50  rnA.
Min.  Heating Time                            ...              15  sees.
Max.  Power supply  Frequency              400 c/s.
Temperature  Range        ...          ...         -55°C to+8o°C.
Max.  Negative  Control  Grid  Voltage  :

Before  conduction           ...          500 volts.
After conduction              ...             12 volts.

I.?            7. 8Alldimensions

ELECTRICAL  CHARACTERISTICS.

Peak voltage  Drop                         ...             16 volts.
Control  Characteristics  :

DCAnode  voltage         26       500       1250volts.
DCGridvoltage              0    4.0      i.8volts. shown  are  in

Min.  Grid  circuit  Resistance     ...        IOOo  ohms. millimetres.(max.)F(kRANTl

lNTERELECTRODE  CAPACITANCES  :

Grid  to  Anode     . ..           .. .           I  .8 PF.
Grid  to  Filament                ...          5.8  PF.

*lt  is  essential  to  connect  one  side  of  the  filament  supply to
both  pins  I  and  2,  and  the  other side  to  both  pins 7  and  8.

FERRANTI   LIMITED,  Electronics  Dept., Gem   Mill,  Chadderton, 0ldham, Lancs.
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FERRANTI
COLD  CATHODE TETRODE

i.,ur,:si;::i:;;I::r::;fi;e5!j;Ii:a::€:i:;.e:#;:a:n:3g:insg:p:a::ti:c:::e:sty:,;:n:t;:6!;
peak current  pulses are  required.

PHYSICAL  SPECIFICATION.
Base            ...                                                     International  octal.

:o:;unc::a:sgepDo,sa,::tner                       i;n!pye:gT,(f±¥,i,

Max.  Seated  Height
Max.Overall  Length       .

BASE=CONNECTIONS.
Pin  I-No connection.       Pin  5-Trigger  Electrode  No.  I.
Pin 2-No connection.      Pin 6-No pin.
Pin  3-No connection.       Pin 7-No connection.
p:n 4_Ttjr%de: E;,::.2.       Ejonpt:c;=Aondoed.e.

RATINGS.

#n#u:f A:;dgfygi,:a:gg.: ,(;t.:%i;nf,, :;:      :!i £!::
i|eaaxk. ,#:::sifondoedecfror':::e     :..        :..        588 vmoAt.s.
Maximum  Average Grid  current                          lo  rnA.
Ivlax.  Discharge  capacity              ...                             16  ttF.

CHARACTERISTICS.
*Static striking voltage  (tr2 to tri)   `   90-140          volts.

250

::::i::!::¥:3425o0#::I:i8!::::::::: 58#r:set.

Base
Connections

underside  View
of  Base

-

i::na:k:nfon:a;d:e::L::ms'.;j(\;§[:::;i;s::::::i::::SEui::::?=::;:::fc:a:::e:Pc;:a:;
Duration

TYPICAL  OPERATioN.       !S appr°X.  530 cande|as.

Prf;8;e:r:€E:I:y:t\r;':tr:2;fro. 2.i:          -       420volts.
60 yolts.

§Trigger  pulse  Amplitude  (Vtr,)              160  volts.
Charging  Resistor            ......        3000 ohms.
Discharge Capacitor for operation at  :-

50  c.p.s ....                                                    2  LIF.
250  c.p.s .......            0 .5   prF.

=::eftu,:FeNrs!pn£°urnmdaeti?rN°onte°spoenra6!;:r:::oa::.,refeHrotw°e€:tr:
because  of the  increased  supply  voltage  used  with  GNlo,
the  circuits  shown  on  the  NSP2  Sheet  will  require  some
modification   of  component  vaLlves  to  provide  the  correct
trigger electrode voltages.

DELAY TIME.
From 50 microseconds down to a few microseconds depen-
dent on  circuit conditions.     In  normal  operation  shortest

S:'|at:gt:::a ::jeggeenrs;:fsde :%e:;i:8  high  Values  of  Anode
SThe   limits   quoted   are   to   cover   production   variations,   and
refer  to  the  triggering  voltage  for  a  low   rate  of  change  of
electrode    voltages,    with    trl    negative   to    tr2.     For    pulse

§::rua::d°enr.:TS#:,rotpr:g:::ronY9'::ie„ito:eesn:rna'6ypenrea:i:i:ry.
ti:k:ei;C:;i:¥::?oi::iih:s:;:o#!vS:o,i:a:f:is:paf¥:iii:::i::s;Y:a:i,?:ca±€;!f;s:i:'

±At  instant of triggering.
§Negative  in  respect co cathode.

I;(.,:,,:I.,.!'L,..,:,

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



NOTES  ON  OPERATION.

anar:anotfhneo:.ucaodnT::tf:::ralftihe°vwe:t::'s°uwmtohfet::evaoftnacg':sS;dn:%otheie'c°t::a:S

:jhe:s:ttoh|jtnagtehseJ3?cphtchaeusve:I::ewj:'ctno°rtsfiLr=.to?aniYoCEtas|8:3feei:hoepr;:i,t::ghg:i

::a::'tvheo8:3:°bdeutcJnegena#%;;S:::grggeerbee,te:tereond:sre°Tfhtj:ed:sr:i:::ee#rt°hdeens
initiate the arc discharge in the main anode-athode gap.     However to ensure

I::d:ahaba':€:!i:e:t:wri::nn:Ev:a,:t%tg:eriotnfg:g::erabE:i':tcyt'r:3:a,VaJYtehsah°puo'sditpveetvr:ft8aegreedonbtr:

§jne§tw:i,::;:i:i;;::;i;g{vb:i;joe;:;i;:i:;:i:::;:£;:jr::::::;;t::::;;Eec:;;;::I:;::r::;fn;s::r;i;;;:i;i:h;::::::2::::,:n:g:,

::;guh:to,:5nii2:.d.:!e.i;:itot?f;:eh:SfEecc:era;i?.#..,a,:|A,a8:i:;#v.:sr.E:t';:s3;:Sig,s;i:e:n:

:::;:Tv:eTap!8:I:::;ns:anntTor;8tifgrgeEijenc:.rode  2  Should  be  approximately  6o  volts
25CuRVE(a)ANODEVol:T^CE.320 0

A a
•          (b)        .                 u          a  44o
•         (t)         "                .         .  s50

2

150i>Ia`>'oo

t,tr+I-> 50

C

ZOO             .IF5-I00-5Ovtrl(uv-50
oL'S).5

010015020

.loo /
(C)

.15000-250.30

'

E D(a)

AVERAGE  STATIC TRIGGERING   CHARACTERISTIC
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R. 158r\r)IssueI FERRANTI GN20
COLD  CATHODE  TETRODE1`l'`:,;i-I-`11llE

r\atr2tr'Type  GN20  is  a  gas-filled   cold   cathode  arc  discharge  valve.
lt  is  designed  for  pulse  operation.  and  is  particularly  suitable
for  such  applicatlons  as  Electronic  Relays  where  short  dura-
tion   pulses  of  lip  to  250  Ami)eres   peak  are   required.     The
gas  filling  is  argon.

PHYSICAL  SPECIFICATION.
Base             .. .           .. .                                         Intemational  octal.
Ma.x.  Seated  Height         ...                          loo  mm.  (3#in.).
Max.  Overall  Lengch        .                               114  mm.  (4iin.).
Max.  Base  Diameter        .                               33  mm.  (Ii=in.).
Top  cap                   ...           ...           ...          Type  cTl       in.  die..
Mounting  position                            ...          Any.

BaseBASE  CONNECTIONS.
Pin  I-No connection.           Pin 5-Trigger Electrode No.   IPin2-Noconnection.Pin6-Nopin. ConnectionsUndersideView

Pin  3-No connection.           Pin 7-No connection.
Pin 4-Trigger Elec-               Pin 8-Cathode. of Base#FT"4_,ITiitrode No. 2           Top cap-Anode.

RATINGS.
Maximum  Anode voltage                                      420 volts  DC.
Minimum  Anode voltage                                        350 volts  DC.
Peak  Inverse  Anode voltage     ..                         400 volts.

*Maximum  Mean  Anode  current                           80 rnA.
Maximum  Average Trigger current                    lo  rnA.
Minimum  Series  Discharge

Resistance     ...                                                         0.3  ohms.

CHARACTERISTICS.

tstatic Trigger voltage  (tr|  to tr2)         75  to  l25 volts.
Max.  Repetition  Frequency       ...                        250  per see.
Min. Trigger Current  :_

Vai=420      ..                                                         50uA.
Va±350      ...                                                       100uA.

TYPICAL OPERATION.
DC. Supply voltage                                                    360 volts.
Trigger  Electrode  No. 2

Voltage  (Vtr2)                                                         60 volts.

§Trigger  pulse  Amplitude  (Vtr,)                             150 volts.
Charging  Resistor            ...                                    4000 ohms.
Discharge Capacitor for operation  at  :-

50  c.p.s.         . . .                                                                    2  tAF.
250  c.p.s.         . . .            . . .            . . .                             0 .5  uF.

For   pulse   operation   to   ensure   interchangeability   and
reliable  triggering   it   is   necessary  to  employ  a   pulse  Of
sufficient   height   and   width.     A   suitable   pulse   may   be
derived by differentiating a square pulse of about  150-200
volts   (e.g.,   from   a   multivibrator  circuit)   to   produce   a
pulse  which  has  a  width  of  30-loo  microseconds  at  half 33Alldimensior`sthe    pulse    height.     The   voltage   on   Trigger   Electrode
No. 2 should  be approx. 60 volts at the  instant of trigger-
ing.

For further  information  on  operation  please  refer to data
sheet for NSP2 under  "Notes on  Operation."

DELAY  TIME.
From   50   microseconds   down   to   a   few   microseconds
dependent  on  circuit  conditions.     Minimum  delay  times
can   be   achieved   by   using   high   values   of  trigger   pulse
energy  and  anode voltage. shown  are  inmillimetres.FErmNTi

*A  minimum   of  5  amps.   is   recommended.     This  ensures  the
formation  of an  arc  discharge  with  a  tube  drop  of approx.  20
volts.     Ifthe peakcurrent is lessthan 5amps. aglow discharge
is  likely to form  with  a 75  volt drop.

tThe  limits  quoted  are to cover production  variation  and  refer
to the trigger voltage for single triggering with tri  negative to
cr2.     For  pulse  operation  a  higher trigger  voltage  is  generally
necessary.     See  under  "Typical  Operation."

Aug.,1955                      §Negative  with  I-espect  to  cathode.
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1=er,rahti
GUARD  RING  DIODE

Type  GRD7  is  a  directly  heated  diode with  cylindrical  co-axial

::e:C;trT°:::naenodusa:::8::::thfi:a:e#:.,dTahnedg:,:rind,nr:%S,fr?:::e
Although   primarily   designed   for   educational   deomnstration

spautLpr:::a'dtio'See:fua['i!hs::taabi!:tyj,nsuacphp'jfat,°nnsst:3firsjerin8Ac:
supply  circuits.

PHYSICAL   DETAILS.

Base              ...                                                          International    Octal.

#u:nie;:;#i:I::tth                   ;:e:rticI;i!a±#:i;n.
The Anode and  Guard  Rings are of non-magnetic  material.

A   hole  in  the  anode  alows  the  filament  to  be  sighted  for
the   approximate   assessmen(   of  temperature   by   optical
method.*

BASE  CONNECTIONS.

I;;;;|F;|aomd::t.               E:: :=S:acr:nE:nc::;n.
Pin 4-No connection.    #i: 3 i Filament.

RATINGS.

Continuous Operation :

Max.  Filament  voltage    ...                               6  volts.
Max.  Anode voltage        ...                         300  volts.
Max.  Anode  Dissipation.„           ...               2  watts.

llntermittent  Operation:
Max.  Filament  voltage    ......                7  volts.
Max. Anode voltage        ,                           300  volts.
Max.  Anode  DissipaLtion ......                5  watts,

CHARACTERISTICS.

Electrical.

Filame%¥?f'=a!e.2amps.)           ...         6.3  volts  approx.

Filament  current             (s.ee  ,,/-tamp.Vg::jpahb':;  page 3).

*Di.e   aLllowance   should   be   maLde   for   transmission   losses   due

:°eptohsit:Las:netnhvee'g°,Pace;.   There  may  also  be  lasses  due  to  film

tLtoishapdj::Sa,b]aen:hita::ethfi:a:tehnetr][eeaadd::a'£o::;?nnsn;Ctaenddt8?

±Short  period  operation,  for  example,  as  required  for demon-
stration  piirposes.

GRD7

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED.   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



\`.                                   BRIEF  NOTES->

ON  EDUCATIONAL DEMONSTRATIONS

Richardson's Law.
Total  E[ectron  Emission±aAT2 exp.  (-11600¢/T.)

Where a is the effective area of eleccron  emission
T    is  the  absolute  temperature  of the  Electron  emitting

surface  of .the  cathode` ..,...
A    aLnd   a   ai.e   thermionic  constants  determined   by  the

chemical  nature of the  cathode.

±hoef2gDm7mc.atahn°dd:n!Se#cutTv8:t,eenngfi:I:in(F)n±,¥!.t5h:;:Teter(d)

:OarteTyunsteanndtt:e8:n,eurea':yf:cjcse3t.3!.valueofAisapproxi-
The expression above therefore  becomes

=     7rdzx600xT2  Exp.  (-11600x4.52/T).
=     3400 x T2 Exp.  (-52500/T) approximately.

A  typical  circuit  for  demonstration  is  shown  below:

4'0

Child-Langmuir Three-halves  Power Law.
For a vacuum diode:-

la(rnA)=14.65RIO-3Val.5

'-WRerj::£Setj::jieen:::i:::ietha:°a::de.

A circuit for experimental  vet-iflcation :-

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



GRD7

F----`lssue4.Oct.'I961.

Hull's  Law  (Basic  Magnetron  Effect).

:uxrpreorjTdejnntga'thYeer€fi{aDti°nwjt°hfaths;:,e'::dcta:p::duecffeecat:domboy.
geneous  magnetic  field  paralle I  to  the  electrode  axis.
lt  is  useful  on y   as a device  to   conveniently  demonstrate the
pr,nc,ple  of current  cut-off  in  a  vacuum  diode.

::leowTagA:tictheanodealovalueoffluxsuchchatchevarylngtheflpass,ortocu
field   affelowvaluednegn:its;i:R:Ielectronsr:ltd:#.sityTcts   the   eleoffluxdensycurvedcurvatureeturntotitispossiblhepointat

E:jt:::iii:jt:i:;h:e!is;h:e;;te;;::tB;.i!,;i;

:s;n?:nn:-::fj:n::h:rtra:nsrdEi::,i::gi::ut::easti':sc.i:?tla?a:tec`tcr'6nT:foc::;

Ia

(a)--__i I-';;J>,--=``\`:``

I,,'   (.(b)         ,;`,'
\`h (c`)--~`  ,'`,                                                                            B Grit.

a

For a vacuum  djode:-
Bcrit    =     kvva
where  Bcrit    ±      the flux density of the  magneticflel dfor

cu rrent cut-off.
Va         ±     Anode  voltage.
k            ±      aconstant  with   a  value  dependent  on

the   dimensions   of  the   diode   and   the
configuration    of    the    magnetic    field.

FILAMENT  TEMPERATURE/FILAMENT   CuRRENT
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FERRANTI
HG25

a.`J|NC ). FsMERCURY VAPOUR RECTII=lER
A   Mercury  VaLpour   Rectifier  with   an   oxide  coated  filament.

PHYSICAL  DETAILS.

Base           ...                                              uX+pin  (Bayonet).
Max.  Overall  Length        ...           .. .           170  mm.  (6,i+in.).
Max.  Seated  Height          ...           ...           155  mm.  (6±in.)

2©©3Max.  Bulb  Diameter        . ..           .. .             66  mm.  (2#in.).
Anode cap                                                  Type cT3.
Mounting  position            .. .          . . .          Vertical-Base  down. '©©+NCfBaseConnections

CATHODE.
Fil.  Voltage              ,. .           . ..                           2 -5  volts.
Fil.  Current                                           ...          5.0 amps.

RATINGS.  (Maximum  ratings are  "absolute"  values.)

Max.  Peak Anode  current         ...             I.0         Amp.

underside  ViewofBase64

Max. Av.  Anode  current           ...          0.25         Amp.

[40H13
Ambieht Temperature  Range  :

Natural  ventilation             ...         20°-55°C.
Forced  ventilation  . . .          . . .         2o°_65°c.

Min.  Cathode  Heating  Delay    ...          30              secs.
(See  Note  I   below.)

The   above   ratings   apply   to   operation   in   circuits   using
a  choke  input  filter  and  a  supply  frequency  of  50  c/s.

TYPICAL  OPERATION.

floAlldimensionsshownareinmillimetres

D.C.  Output
*CIRCUIT.                                   Kilovo[ts.          Amps.

No.  I.       Bi-Phase  Half wave
(2  valves)                  ...           3.2                   0.5

No. 2.      3-Phase  Half wave
(3  valves)                 ...          4.5               0.75

No.  3.      Single  phase  Full  wave
(4  valves)                               6.5                 0.5

No.4.      3-Phase  Full  wave
(6  valves)                  ...           9.5                0.75

No.  5.      3-Phase  Half wave
Double  Y  (6  valves)         4.5                   I.5

INSTALLATION  NOTES.

I.      When first installed or altera long  period of rest the
valve should  be  run  for at  least  5  minutes  before the
application  of any  anode voltage.

2.      The   rated  value  of  P.I.V.  is  applicable  only  over  the (max.)fERRAm'temperature   ranges   noted  above.     Care  should   be
taken  in  selecting  a suit:able  position  in  the  layout  to
ensure  free  circulation   of  air  around   the   bulb.

3.      Valves should  be shielded from  radio frequency fields.
4.      Sunges  due  to  H.T.  switching or other  causes  should

be  avoided.
5.      This   rectifier   is  directly   heated   and   it   is  therefore

recommended   that   the   output   circuit   should    be
returned to the mid  point of the filament tf.ansformer
secondary.

6,      lfvalves are used in parallel to increase current output
balancing   inductances   must   be   placed   in   che  an,ode
leads.

*For Circuit  Diagrams see overleaf.
Mar.,1957

This Valve  is a direct  equivalent  to  u.S.A.  type 866A.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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HLIO

)

TcflaBase
H.GH  VOLTAGE  VACUUM   TRIODE

A  high  voltage vacuum triode with an  indirectly  Ileated  oxide
coated   cathode.     Applications   include   its   use   as   a   control
valve or  regulator for high  voltage  d.c.  power supplies  and  as
a  varlable  reslstor  for  use  at  high  d.c.  voltages.

PHYSICAL  DETAILS.

Base             ...          .. .          ...                         Intemational  octal.
Top  cap                  .. .          ...          . . .          Skirted  Medium  cT3.

Max.  Overall  Length       .             . ..         £!|.5m:T. dja.)
Max.  Seated  lieight                        ...          220  mm.
Max.  Diameter     .. .           . . .                            64  mm./r-ln`Issue3 Mounting  position             . . .           . . .          Any. Connections

BASE  CONNECTIONS. underside  ViewofBase64

Pin  I-Not connected.      Pin  5-Not connected.
Pin 2-Heater.                     Pin 6-No pin.
Pin  3-Not connected.      Pin 7-Heater.
Pin 4-Grid.                         Pin 8-Cathode.

Top Cap-Anode.

HEATER.

Heater  voltage    . . .           . . .           . . .           4 .O  volts.

qu!o

Heater current   .. .          . ..                          I  .5 amps.

RATINGS  (Absolute).

Max. Anode voltage       .             . . .             20  kv.
Max.  Peak Anode current         ...             30  rnA.
Max.  Mean  Anode  Dissipation...            30  watts.
Max.  Mean  Anode  current        .                 Io  rnA.
Max.  Negative  Grid  voltage                 -250 volts
Max.  Grid  circuit  Resistance   ,..                2  megohms. 234     haFTLAlldimensionsshownareinmillimetres(max.).F--.

*Max.  Peak Heater/Cathode voltage      150 volts.
Min. Cathode Heating  Period  prior

to application  of anode  potential        30 secs.

CHARACTERISTICS.

D.C.  Anode  voltage              5          10          15          20     kv.
D.C.  Grid  Volts  for

cutoff           ...           -24      4o      -59      ngo    volts.
+            D.C.  Grid  volts for

la=I00(LA                    -18       -35       -52       -73     volts.
+             AmplificationFactor         300       300      300       300    (approx.)

+    CAPACITANCES.

!g=!,`;nut;:)t,     ...         :::         :::         !:83[:

*Heater  negative with  respect to cathode.

WARNING.
Operation of the  HLIO at high anode voltage may  result in the
production  of  X-rays  which  could  cause  possible  injury  from
prolonged  exposure  at  close  range  unless  adequate  shielding
is   provided.     Relatively  simple   shielding  should   prove  ado-
quate.
The  high  voltaLges  normally  applied  to  this  valve  can  be  very
dangerous  and  particular  care  should  be  taken  when  making
any  circuit  adjustmen¢s.     [t  is  recommended  that  before  any

`       part  of  the  circuit  is  touched  the  supply  voltage  should   be
Mar..1961 switched  off and the terminals Of any capacitor grounded.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



+          As a shunt Regulator.

(F'`g   I  )

Fig.  (I )  shows  a  simple  circuit  using  the  HLI0  as  a shunt  regulator.

As a Voltage Controller in a Grid Controlled  Rectifier
Circuit with Automatic Stabilisation.

(Fig.  2.'

%!th:{a::h8:#e;;t:y:Pieh!:;£r2elsi:alto:Hn#;eiii!!#',§!;a:`ni§H;;jiE!,#d:v:oi{::fi:::ct:o:Cfj':
varied  by  adjustment  of the  HLIO  grid  potentiometer.

Page  2.
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R657ai FERRANTl HL22

HIGH  VOLTAGE
TCE`BaseREGULAR  CONTROL  TRIODE

A  low  current  triode  with  an  ir`directly  heated  cathode.     It
has  been  specially designed for use as a control valve  in  voltaLge
regulators for  high  voltage,  low  current,  DC.  power supplies.
The  envelope  is  silicone  coated  to  render  it  moisture  repell-
ent.

PHYSICAL  DETAILS.
Base                                                                      International  octal.
Top cap                                                            Skirted  Miniature.
Max.Overall  Length        .                              [29  mm.
Max.  Seated  Height                                        115  mm.
Max.  Diameter     ...                                           33  mm.
Mounting  position                                           Any.
Envelope   . . .           . . .           . . .                            Silicone  coated

clear  glass.
HEATER. ConnectionsHeater voltage                                              4.0 volts.

Heatercurrent   ...          ...           ::.          0.9amp. underside  View
\.rlTentativeIssueIApril,1956 RATINGS  (Absolute). of  Base+I12_6''2

Max. Anode voltage       . . .          . . .            25  kv.
Max.  Peak Anode current         ...              5  rnA.
Max.  Mean  Anode  Dissipation...               4  watts.
Max. Anode  Direct current     ...       0.75  rnA.

*Max.  Peak  Heater Cathode Voltage     150 volts.
Max.  Negative  Grid  voltage     ...          200 volts.
Max.  Grid  circuit  Resistance    ..,             lo  megohms.
Minimum  cathode  Heating Time            45  secs.

CHARACTERISTICS.
Control  Characteristics  :

DC.  Anode voltage  (kv)           15              20              25
DC. Grid  Voltage for

cut off (Volts)      ..          -26           -34          42
DC.  Grid  Voltage for

la±5pA     ...          ...     -21.5            -29            -36
Amplification  Factor...          900            900            900

TYPICAL  OPERATION. ±3±i
The  vaLlve  is  usually  employed  in  a  High  Voltage  Stabiliser
Circuit.     A  typical  circuit  incorporating  a  type  HR9  grid
controlled  rectifier  is  shown  below.     In  this  arrangement
the    HL22    is    used    as   a  control    valve    jn    association

LIJU33TAxU|Alldimensionsshownareinmillimetres(max.)fERRAH,I

with  a voltage  reference tube type  KD63.

'HR9

I |! |j                                                                SiATB 'oLji[ °

v.r,R!2
R[FERENCE,UDE

T
The  high  voltages  normally  applied  to  this  valve  can  be  very
dangerous  and   particular  care  should  be  taken  when   making
any  circuit  adjustments.     It  is  recommended  that  before  any
part  of the  circuit  is  touched  the  supply  should   be  switched
off and  the terminals of any  capacitor  grounded.
Operation of the HL22 at high anode voltage may  result  in the
production  of  X-rays  which  could  cause  possible  injury  from
prolonged  exposure  at  close  range  unless  adequate  shielding
is   provided.     Relatively   simple   shielding   should   prove   ade-
quate.

CAPACITANCES.
Ca-k                                                            ..       <O.IPF.

•..            ...            ...            I.OpF.:g=:......o.6pF.

*The  heater  may  be  either  positive  or  negative  with   respect
to  cathode.
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FerrantE
HIGH  VOLTAGE

CONTROL   TRIODE
A  triode  with  an  indirectly  heated  cathode designed lor  use as
a   control   valve   in   voltage   regulators   in   high   voltage,   low
current,  DC.  power supplies.

PHYSICAL   DETAILS.

Base
Topcap    ...
Max.  Overall  Length
Max.  Seated  Height
Max.  Diameter     ...

FnovueT:ipnegF.,sition

HEATER.

I:::::!:lrtraegnet:::

International  Octal
TC.    I    (flanged)
132   mm
'18   mm
33mm

Any
Silicone   coated   clear   glass

4 .0  volts
I  .0   amp

RATINGS   (Absolute).

Max.Anodevoltage        .
Max.  Mean  Anode  current        .
Max.  Peak Anode  Current
Max.  Mean  Anode  Dissipation  :::

*Max.  Peak  Heater  cathode  voltage     ...

#:::g:jgdatfy:c:i:ii#s|tt:::e-.....
Minimum  Cathode  Heating Time

CHARACTERISTICS.

Control  Characteristics:

§::gds:\§::a:8{e:: ;c;d±-8#A.                              =!:  ;;i::
Amplification  Factor        .                                             800

TYPICAL  OPERATION.

A  typical   circuit  for  a  stabilised   High   Voltage  Supply   is
shown   below.

?
The  voltage  reference  tube  supplies stabilised  bias  to  the

FOLn2c5roit|ehd`Cpec:irfi?evjfesvaarY:t:gnat;Cf::entsrt°a!b:fi:e:heout8prLdt
voltage is achieved  by adjustment  of the  HL25  grid  supply.

CAPACITANCES.
Cak                                                                        .,      <0.I   pF

a J|- T C

NCfa

Base
Connections

underside  View
of  Base
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FERRANTl
HR2

aVACUUM  HIGH  VOLTAGE  RECTIFIER

A   miniature   indirectly   heated   Half-Wave   High
fl T.¢.Voltage    Rectifier,   suitable   for    use    for    E.H.T.

supplies   for  Oscilloscopes,   Television   Receivers,

A&o:a:%:fo:o&&fr1

etc.

PHYSICAL   DETAILS

Ba.se.........87G
BaseConnections

Top   cap...           ...           ...           Skirted  Miniature
Ma.x.   Overall   Length...            60   mm.   (2f6-")
Max.   Seated   Height     ...            53   mm.   (2±") underside  View
Max.  Diameter  ...            ...             I9   mm.   (±'') of  Basefi
Mounting   position         ...            Any

BASE   CONNECTIONS

Pin   1.-Cathode.              Pin  5.-Cathode.
Pin  2.|athod`e.             Pin  6.-Cathode.
Pin  3.-Heater.                Pin  7.-Cathode.
Pin  4.-Heater.                Top  C?p-Anode.

FT,-l:05i1
HEATER

Heater  voltage     . ..           . . .           . . .           4.0   volts.
Heater   current   . . .           . . .           . . .          0.5   Amp.

RATINGS

The    following    Ratings    are    "Absolute"    and
apply  to  operation  at  50  c/s  with   a  capacitor i
input  filter  and  delayed  switching.

_,,IAlldimensiorisshownareinmillimetr.es.(max.)FERRrmMax.    P.I.V.   (no    load)               `...             15.5kv,

Max,   P.I.V,   (working)                              13.0  kv.
Max.    R.M.S.   Input   Voltage...              5.5   kv.
Max.   Peak  Anode   Current   ...I              40   rnA.
Max.   Rectified   current          ...                 5   rnA.
Max.   Reservoir   Condenser...           0.25  #F.
Min.   Supply   Impedance           ...      50,000   ohms.
Min.   delay   for   H.T.   switching               30   secs.
Max.   Operating   Frequency...             loo  kc/s.Thisvalverna.ybeusedwithsimultaneous

switching    providing   the    RMS    input   voltage   is
not   more  than   3.5  kv  and  the   recl:ified   cilrrent
does  not  exceed   I.5  rnA.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
VACU uM H[GH VOLTAGE RECTIFIER

A    miniature    indirectly     heated    Half-WaLve    High    Volta.gel
Rectifier.

PHYSICAL  DETAILS.

Base.....,

Top Cap
Max.  Overall  Length
Ivlax.  Seated  Height
Max.  Diameter    .„
Mounting  Position

BASE  CONNECTIONS.

Pin  I-Cathode.
Pin 2|athode.
Pin 3-Heater.
Pin 4-Heater.

87G.
Skirted  Miniature.
60  mm.  (2ifein.).
53  mm.  (2Ttin.).
19  mm.  (gin.).
Any.

Pin 5-Cathode.
Pin 6|athode.
Pin 7-Cathode.
Top Cap-Anode.

HEATER.

HeaLter  YoltaLge    .........           4 .0  volts.
Heater current   ......                        O .5  amp.

RATINGS*

Max.  P.I.V.  (no  load)       ...
Max.  P.I.V.  (working)     ...
Max.  R.M.S.  Input  Voltage
Max.  Peak Anode  Current
Max.  Rectified  Current
Max.  Reservoir Condenser

'4 .0 kv.
I I  .5  kv.
5 .0  kv.

80  rnA.
15  rnA.

I  .0  uF.

Min.  Supply  Impedance  ......    30,000 ohms.

tMin.  Delay  for  H.T.  switching...             30 secs.
Max. Operating  Frequency        ...          loo kc/s.

*Eohec,::owv:e.hR:t[:gpsacajrt:r„ABsuot,ufif,::,raanndda3:,,ayy:3:#ca:;::.at

trhh:S#+Y.3.i:ypubte::ftdag:[tj:Snjomcu'iaonree°:iasnw:f:5!nkgvpra°nvd:dj::

rectified  ciirrent  does  not exceed  3 .0  rnA.

Base
Connectl®n!

underside  Vlew
of  Base

All  Dimensions
shown  are  in
millimetres

(max.).

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



HR3 FERunl

OLC.    OuTPu {KlloYOITS)

~        u        +        co        a        I        aar,a,+tJu,®:®®i+8aJe:co-:a`-ai5~i0 II 1111I -I I I -I11

II I I I I J III
I I II I I II

I I -I I
I I III -. I III I II I II I I I I III I. J .

I I I II I I I I I II II II II -IIII III I II I I I I I II I II I -- I I IIIIIIII III II I I I. I II I I I I IIII I I I II II I I IIIII I II

!8Z-;:i:;i;;
II I I I II II I II 1 IIII I III II IIII I III I I I II II II II II I -II I I I- II.II I_ II I III I II I II I I III -II III I II III I I II I I -I. I II I I I II II- I I II I II I III I II I IIIII II II I- II I II

II I II I I I IIIII II I
I II I I II - I- II I I I I IIIII II I I I I I I I I

f II - II I I I II II - II II I I II I I I -
I I
I II I II II II - II I

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON.   OLDHAM.   LANCS.



FERRANTI
VACu uM HIG H VOLTAGE RECTIFIER

An   indirectly  heated   Half-Wave   High  Voltage  Rectifier.

PHYSICAL  DETAILS.

Base            ............     Intemational  octal.
Top cap                 .„         .... „     Skirted Miniature-CTI
Max.  Overall  Length       ......     I l8  mm.  (4#in.).
Max.  Seated  Height         ......     104 mm.  (4&in.).
Max.  Diamel:er  (Base)    ......       33  mm.  (li=in.).
Mounting  position            ......     Any.

Base
Connections

Underside  View
®f  Base

BASE CONNECTIONS.

Pirl  I-No connection.             Pin 5-No connection.
Pin 2-Heater..                             Pin 6-No connec€ion.
Pin 3-No conneccion.             Pin 7-No connection.
Pin 4-No connection.             Pin 8-Heater, Cathode.

Top Cap-Anode.

HEATER.

Heater voltage   .... „          ...         4.O volts.
Heater current  .........        I  .25  amp.

RATINGS*

Max.  P.I.V.  (no  load)       ...
Max.  P.I.V.  (working)     ...
Max.  R.M.S.  Input  Voltage
Max. Peak Anode Current
Man<.  Rectified  Current
lvlax.  Reservoir Capacitor
Min.  Supply  Impedance  ...
Min. Switching Delay Time

13 .0  kv.
I I  .5  kv.
4 .5  kv.
280 rnA.

40 rnA.
I  .0  prF.

4500 ohms.
60 sees.

iohec/:?°wYi:hraat.agacaj::r"j#::I::a"d:radyeadp!*:ttc°hj°nE:ra`:°nat

All  Dimensions
shown are in
millimetres

(max.).
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FERRANTI HR8

I

VACUUM  HIGH  VOLTAGE  RECTIFIER

JlaNCNC00"::o:  ::
An    indirectly    heated    Half-Wave    High    Voltage
Rectifier.

PHYSICAL   DETAILS

Base         .. .             . ..             .. .        International  octal.
a-®NCf,,tiBase

Top   cap              ...            . ..       Skirted   Miniature.
Max.   Overall    Length...        118   mm.   (4#")

Max.   Seated   Height   ...        104   mm.  (4i=") Connections
Max.    Diameter    (Base)          33   mm.   (1f6-") underside  View
Mountlng    Position       ...       Any.

of  Base6.5„8     '04HlAlldimensionsshownareinmillimetres.

BASE   CONNECTIONS

Pin  I.-Noconnection.     Pin  5.-Noconnection.
Pin 2.-Heater.                      Pin 6.-No connection.
Pin 3.--No connection.     Pin 7.-No connection.
Pin 4.-No connection.     Pin 8.-Heater,cathode.

Top  Cap-Anode.

HEATER

Heater   voltage                ...            ...           40   volts.
Heater   current                                          I.25   amps.

RATINGS

The    following    raLtings    are    "Absolute"    and
apply     {o     operation     at     50   .c/s     with     a
capacitor    Input   aLnd    delayed    switching.

Max.   P.I.V.   (no   load)...                                  14.0   kv.
*Max.    P.I.V.    (working)                                   12.5   kv.

Max.    R.M.S.    Input    Voltage...                 5.0   kv.

Max.   Peak  Anode   current     ..                350   rnA.
Max.   Rectified   current              ...                  50   rnA.
Max.   Reservoir   capacitor        ...                 1.0   #F.
Min.   Supply   Impedance              ...             4000   ohms

Min.   Switching    Delay   Time...                    60   secs. (max.).fmRAHTi

*:fhe,!akvve.i?I.V:?::ri::g)at,:.5P.i.Y..](:%:i,a:d'thatthemaximumRectifiedCurrentloadis

reduced    to   40    rnA.,   and    the    maximum    Peak
Anode  Current  is  restricted  to  300   rnA.     under
these    conditions    1:he    supply    impedance    should

Feb.,1954 be   Increased   to   a   minimum   of   5000   ohms.

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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Eel,I,anti
VACUUM  HIGH  VOLTAGE  RECTIFIER

A   directly   heated   Half-Wave   High   Voltage   Rectifier,   with
thoriated  tungsten  filament.

PHYSICAL  DETAILS.

Base               ...

Top Cap
Max.  Overall  Length        .

Max.  Seated  Height

Max.  Diameter     ...

Mounting  Position

Medium  uX+.
Skirted  Medium  CT3.

154  mm.  (6jBin.).

140  mm.  (5iin.).

45  mm.  ([Ein.).

Any.

BASE  CONNECTIONS.

Pin  I.-Filament.                 Pin 3.-No connection.
Pin 2.-No connection.    Pin 4.-Filament.

TC.-Anode.

HEATER.

Heater  voltage    ............      2 .5  volts.

Heater current   ............      5 .O  amp.

RATINGS.  (Absolute).

Max.  P.I.V.  (nolcad)       ...

Max.  P.I.V.  (wol.king)      ......

Max.  R.M.S.  Input voltage          ...

Max.  Peak Anode current        ...
Max.  Peak  Rectified  Current    ...

Max.  Reservoir Capacitor

Min.  Supply  Impedance  ...

Ivlin.  Switching  DelayTime        .

."       40 kv.
•..         36  kv.

...           15  kv.

•        175  rnA.

...        25  rnA.

...       O.lttF.

.       27 kn
•..            5  secs.

OPERATING  NOTES.

It  is  advisable  to  clean   the   bulb   at   regular  intervals  as

accumulation  of  dust  or  dirt  on  the  bulb  may  cause  leakage

paths  and  lead  to failure  of the  valve.

X-RAY WARNING.

Operation  at  high  anode  voltage  may  result  in  the  pro-
duction  of X-rays which  could  cause  possible injury from  pro-

longed  exposure  at  close  range  unless  adequate  shielding  is

provided.     Relatively simple shielding should  prove adequate.

*Tlie above ratings are  "Absolute Maximum Ratings" and apply

to  operation  at  50  c/s.  with  a  capacitor  input  and   delayed
switching.

Base
Connections

Underside  View
of  Base

All  Dimensions
shown  are  in
millimetres
(max.).
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J=ERRANTI
VOLTAGE  STABILISERS

Types  KD2l  (VR75/30),  KD24 (VR105,'30) and KD25 (VR150,/30)

are  cold  cathode  glow  discharge  voltage  stabiliser valves.

PHYSICAL  DETAILS.

Base
Bulb                ...
Max.  Overall  Length

#:in5ei:gt=p:::I:!gBnhut,b,   ::,        :::        9,_mm.
40  mm.
Any.

BASE  CONNECTIONS.

Pin  I-No  Connection.
Pin 2-Cathode.

;i:3=JNuom!:rn*nection.

...          International  octal.
Cleal..

:::            ,o5mm.                  -

Pin  5-Anode.
Pin  6-No  Pin.

5i:=JNuom!:rn*nection.
`#h:::a;.:lei:;:s:#c,i:::?::cacT::on;s:ti3.:in:.t:h:e:eii:u;:mEe::n:t'iin:a:3:¥titf

suggested  arrangement  is shown  overleaf.

RATINGS  AND  CHARACTERISTICS.

KD2l

:I;:;!§;±k%'in!:I:¥einiti:itein;::age
Regulation  (5  to  40  rnA.)             ...

KD24

:!ei:;i!::;ii;:;in!jg:e!iti:!ei:;i:8e

KD25

:£:;;i:e:;i;:n;i:iijei:::ijei;::;8e

105  volts  DC.
loo yolts  DC.
75  volts  DC.
ro  rnA.
5mA.

loo  rnA.
6 yolts.

135  volts  DC.
I 15  volts  DC.
105  volts  DC.
40  rnA.
5mA.

loo  rnA.
4 yolts.

180 volts  DC.
160  volts  DC.
150  volts  DC.
40  rnA.
5mA.

loo  rnA.
5 .5  volts.

tsee  note overleaf.
±See  note overleaf.

KD2I
(VR 75/30)

KD24
(VR  105/30)

KD25
(VR  150/30)

N.Ca

N.C          N.C

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



KD2l
(VR,15/SOD

KD24
(VR  105/30)

KD25
(VR  150/30)

NOTES.

tTo ensure  `striking'  throughout  life.

:_:=::__:::i-_=:_:=-;:-:::::i::-:_i=:i::::=::-_::::=:::::==::::-::-=:-:::::i:::::==:::-:::=;-:-=:::::::_::=::_::-:

TYPICAL  CIRCulT CONNECTIONS.

`..-..-....,::

VALVETYPE

F`ECulATED    SUPPLY
VOLTAGE   TO   LOAD
(APpflox.  VOLTS}

CIRCulT  A
claculT  a

I 2
VR75/30 7S 7S 'SO
VF`los/sO '05 '05 ilo
VR150|sO 'SO 150 goo

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



FERRANTI
VOLTAGE  STABIL.SERS

;uoTfia'gtehs::ter::£lerc:unT::#!tes:facT3h'i:g-h::;v::°sedr:roepc!::!ili:y:te:Si8T:en:nj:i
a  manner that they can also  be  used  as visual  indicators.

PHYSICAL  DETAILS.
KD60             KD6 I

Base              .........           None                    Flexible  leads.

Max.  Overall  Length        ...                51                      44  mm.

Max.  Width            ......                23                 19.5  mm.

Max.  Dia.  of  glass  envelope    12.5                       12  `5  mm.

End  caps                ......               Skirted        -
Miniature

The  anode  is  indicated  by  a  red  band.

RATINGS.

Max.  Ignition  voltage  (DC)        ...          85  volts.
Max.  Operating  current             ...       2.5  rnA.
Min.  Current to  maintain  lonisation   20uA.

CHARACTERISTICS.

Max. Voltage  Drop across tube
over operating  range           ...          64 volts.

Min.  Voltage  Drop across tube over
operating  I-ange        .                            60  volts.

tRegu,atjon   6:g :A ::  : :3 :A   ±o6,.3 ¥:::::

125LAAto2.5mA     ±   O.4volts.
*Min.  operating  current  ......         125 prA.

Preferred  operating  current      ...        I.0  rnA.

TYPICAL  OPERATION.

DCSupply       ...    `300V.
IL              ..... '              I   rnA.

V I           ......         62  a.
\12          ......        CR= V .

V3           ......       124  V.

R I            ......       I Oo  kn
R2          ......        56  kQ

tJah|:ej:Lt;au'|ddb[:tgji§veyneFpsr:|i#i::;f::nmo¥iFumTn:::3:"tythe

•At  currerit  below  125 uA  the  potential  drop  across  the  tube
rises.

KD60

All  Dimensions
shown  are  in
Millimetres

(max.)
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This  graph  facilitates  the  determination  of the  permissible  values  of supply  voltage  and

:i::esstarbe;i!S::ni:,t:I  Operation  With  Various  loads  permanently  connected   in   parallel   with
On  this  graph  Load  current  (lL)  r`efers  to  the  DC.  current  flowing  through  the  load

at 62v.
The operating  point of the valves  must  lie-

{i)):::°v:aannddtto°tthhee,:i§hotf:i:hdeo:::'d",Tneec:or::::p°onndaTn8g:t°otthheemma:::,:::I,::a:::::::..

va|vei°ind::erTei:Tne:::evra|uoeg°efcs:ri?:hreersjs:::i,i::i;::tti:ea?:.I::,ati:nosy:rh,=Ca?)etmh:'°mye:::edr:i
as follows :-

For a circuit employing  n  valves  in  series the value Of Series  Resistor  (Rs)  is  determined
from  the formula

R is the value of resistor on the graph appropriate co a supply Voltage T when Y  is the
actual  supply  Voltage.

The  largest convenient value of Resistor should  be employed  to obtain  the  best stability
and  longest  life.

Due  allowance  should   be  made  for  the  tolerance  of  the  resistor  and  variation  Of  the
DC. |Sfutphp:yi::[t:§e;emoved,  or  its  resistance  increased  a.t  the  instant  of  switching  on  the

supply  voltage,   much   lower  supply  voltages  and   higher  load  currents  may  be  employed.

u
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FERRANT|                                        KD63
VOLTAGE  REFERENCE  TUBE

FTir+I['OLj8MA

A subminiature neon filled Cold-cathode Diode.    The runningi:°itti::eg;so:af?so:I:8::ned°erR:eefc:or::nj:t;:i:sL!£;.haen:d:is!he:#o:rgj:visbu:i::%';

is encountered.

PHYSICAL  DETAILS.

Base             ...          ...          ...          . . .        83B/A-Flexible  Leads.Max.OverallLength

#g,`e5i:lit,hion,g,g,gefis::*.?.:pe......,o.;!gg:.(,i?:i.i).:,.
The anode  lead  is  indicated  by a  red  spot.

RATINGS.I       +-+Issue4
Max.  Operating current             ...          2.5  rnA.

*lvlin.  Operating  current              ...          200  WA.

CHARACTERISTICS.

Min.  Voltage  to  ensure  ignition              105  volts.Max.VoltageDropacrosstube

Min.°vY:irta°gpeeBa:;np8arcarno€: tube. ;.ver     64 V°]ts.
operating  range        ...                           60  volts.

tRegulation     I.OmAtol.2mA   ±        0.I  volts.
0.5mAto2.2mA   ±       O.4volts.
200  ttA to 2.5  rnA   ±     0.75  volts.*Min.currenttomaintain

ionisation       .„                         ...             20  LiA.Preferredoperatingcurr.entrangeI.0toI.2  volts.

TYPICAL OPERATION.

g:cppLVR'       i    {L°roT   *     ¢    S     ''©i(,
IIun
6          tlaDimensions shown

D.C.SUPPLY                                                                                        : : : ) a:: ri::i: h

Because   of  the   constancy   Of  ignition   voltage   this   valve   can
are in  millimetres(nominal)unless

reaLdily   be  employed   in   voltage  overload   procection   devices otherwise stat:ed.fmRAWTi
for  instruments,  etc.

*At  current  below  200  uA  the  potential  drop  across  the  tube
rises and  performance  may  I)e  erratic.

tThis  stabiliser  will  operate  immediately  an  adequate  ignition
voltage  is  applied  but  for  maximum  stability  the  valve  should
be   given   a   preliminary   run   of   15   minutes.     The   initial   drift
of Type  KD63  is  very  small.

±Regulation   approximating   to   that   quoted    for   the    range
I  .0-I.2  rnA.  can  be  obtained  by  limiting the  operation  to  any

July.1957 Similar  narrow  current  range  within  the  limits  0 .5-2-2  rnA.

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



~ Ici I.
I -.. lr- .-

.Jl

.
<

•'
I-

a

I iil
' ::I =1

\

\.a+:a

I-..

'.6

111
I

R
`i I-

I
.iI 1111 11 .. .: I

.I . I I r` I I I.
ID.CUPP'1111 11. I.

1111 11
•111

®
0I1, 1111 11 S111. 1111'I 1111 11 .-

I I, 'r) I 11.I 11

1111 11
111 .I.I 11 I I

ZOO                    250                   300
DC    SuPPLY    VOLTS

350                  40 0

.e.T.h§is.g.riasE:n:a.Cij;t.at:;.t.h.:ig:tar,Thin.a:i?.nu.°'..t:.e.P.eer.mJ:S.i:i:,;at::Sn.a:.::P,P.`yp:±:,aeiewai:g
the  K.D63.

On  this graph  Load  current (lL)  refers to the DC. current  flowing through the load at 62v.
The  operating  point  of the  KD63  must  lie--

(a)):::°v:aannddtto°tthhee|:i€hotf:i:hdeo:::'d",Tneecc°orrrf:sPp°onndjfn8gtt°ot€hheemm3=;::::::8::::::::

rsofa;o:,:o!£;t::=e:h:£'::3:t:'r°#i::Ytehr:`vYai|Yeesojnsesre,:jsesr::js:::ere::,:::?i.hej.:hEzr:::bri,I:i:):
For  a  circuit  employing  n  valves  in  series  the  value  of  Series  Resistor  (R8)  is  determined

from  the formula
Rs     -Rxn

Risthevalueofresistoronthegraphappropriatetoasupplyvoltage¥whenvisthe
actual  supply  Voltage.

an:1:n,a:,::;s,!L:c:nsvheon:::tb:aLu:d:ff::sti::o,o:::au::eboef:rep,roe::sdtotroaonbdtav,:ritaht;o:e::ts:aeb,:tcy.

;:i:P:'!ee:£|:ua:js.,roe#e'rv::;;,ry'tvso[teas:Setsa::ed'£fgr::ieFo::tchuer;:Snttasntm:fys*t:h+npio°yne£Pesupply
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FERRANTl NSpl

i

tr'&

COLD  CATHODE  TETRODE
The Ferranti  "Neostron" type NSpl  is a cold cathode tetrode
gas  discharge  va.Ive.     Developed   primarily  as  a  stroboscopic
light  source   emitting  a  neon-red   light,  it  is  equally  suitable
for  other  uses  where  pulses  a    very  hlgh   peak  current  are

Q3   40:Odz'oatr2Base
required.

PHYSICAL  SPECIFICATION.
Base              ...           . „           .. .           .. .           UX 4  pin.
Max.  Seated  Heighc          . ..           . ..             96  mm.  (3Ein.).
Max.  Overall  Length       ...          ...           I lo  mm.  (4#in.).
Max.  Base  Diameter        ...          ...             33  mm.    Iiin.  .
Length  of arc        . . .          . . .          ...            24  mm  (#;i.). Connections
Ivlounting  position             . . .           . . .           Any.

underside  Vlew
BASE  CONNECTIONS. of  Base       q6IloIu33UJAlldimensionsshownareinmillimetres.fEIRAWTl`--- +-a

Pin  I-Trigger  Electrode 2.      Pin  3-Trigger  Electrode  I.
Pin 2-Anode.                              Pin 4-Cathode.

RATINGS  (Absolute).
Max. Anode voltage  (static)     . . .          . . .          . . .     440 volts.
Max. Anode voltage  (working)             ...          .„     380 volts.
Min. Anode voltage  (working)              . . .          . . .     220 volts.
Max.  Peak  Inverse  Anode  voltage        . . .           . . .     350 volts.
Max. Average Anode current ...          ...          ...      loo  rnA.

#3X:RtsecrhaagregeTri::::itca:::ent...         :::         :::       !8 #E.

CHARACTERISTICS.
*Static striking voltage  (tr2  to  tri)         ...          80-130 volts.     ,

Max. flashing frequency                .. .           . . .          250  per sec.

#!:: ::i!g:: ::::::: ::::i::: :: ¥:328       358 #A:
t:,:£§£unuS::epo:nsuT::::s:tyheo:j=chha:;geedot,oa28WoFv:agpj:cej;

a   peak   anode   current   of
approx.   230   amps.   and   a
Peak  Luminous  Intensity of
approx. 460 candelas with a`(~
flash  duration  of  10  micro-
seconds   at   half   the   peak
light output.

Delay Time             ...           ...     Less   1:han   40   microseconds,
dependent  on   circuit   condi-
tpj:I:=.st#jtdheiahyj8ti:re:::rg:

considerably  reduced.

TYPICAL OPERATION  as  Stroboscopic Light  Source  :
DC.  supply  voltage          . ..          . . .          300-330 volts.

*Vtr2 ac triggering instant            . . .          . . .     70   volts.`-.,>Issue7
§Trigger  pulse  amplitude  (Vtr])               ...150  volts  min.

Charging  resistor              . . .           .. .           . . .   3000 ohms.
Discharge Capacitor for Operation at:-

i[ii!8::;::.:                  :           oii;.
For   typical   circuits   and   further   information   refer   to
NSP2  Data  Sheet  under  "Notes  on  Operation."

*tri  negative to tr2.
tA  minimum  peak  cilrrent  of  5  amps.  is  recommended.     This

ensures  the  formation  of  an   arc  discharge  with   an   anode-
cathode  volt  drop of approx. 20 volts.     If the  peak current  is
less than  5  amps. a glow discharge  is  likely to form with a volt
drop  of  70  volts  which  may  result  in   permanent  damage  to
the  valve.

±Positive with  respect to  cathode.
July,1957 §Negative with  respect to ca€hode.
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AVERAGE  STATIC  TRIGGERING  CHARACTERISTICS

:?ee}vtT3Pete::a:r:i€tnEC*:3S:e::::r;!its;i:a:Sjitj!|n:t:£u:e£;f:ng°etnj::v:#u¥I::a;:,ih;:u.:s:ate:{h:e#ar:g°;f
will  trigger the  valve.

exce:s°rvopi:;Sgee°(3::a:iR|noi::.Sounsu8`j:r::jcoe;ipr?nt°NSBiu:eattah:iet:te).Pulsehasasufflcient
As  the  triggering  impulse  carries  the  vector  sum  of the  applied  voltages  outside

fsh:r]i:::r:hdeasp°fiHioa;sY:iLchftCr°Ssestheloopindicatesthemannerinwhichthevaive

Between    AB   Trigger  Electrode 2 to  Cathode  Breakdown.

ii!;:,::#:::!:::ii:i::iig::iii:;:::,t:h!O;d:#:i:i:ijiiji!:::::::::
The  most  reliable  operation  is  ensured   by  triggering  between  Tr2  and  Tri,  i.a.,

between   F and  A on  the  diagram.

Page 2
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fel-rant`,
PuLSE  TRANSFORMER

A   compacc,   resin   encapsulated   pulse   transformer   designed
to supply the trigger voltage for photographic and stroboscopic
flash  tubes.

PHYSICAL   DETAILS.

Max.  Overall  Length        .                              I.32"  (33.5  mm.)

Diameter...                                                         0.87"  (22.I   mm.)

Length  of  Flexible  Leads

Output  Lead  (Yellow)                        3.0"    (76.2  mm.)

Other  Leads .........           2.O"     (50.8  mm.)

LEAD   CONNECTIONS.

Pulse  Input               .........            Red

Pulse  output        ,,....          Yellow

Common  Negative                          ...          Black

RATINGS   &   CHARACTERISTICS.

Max.  Input  pulse  voltage             ...           350   volts

Max.  Input  Discharge  capacitor          O.25   quF

Output  voltage   .........          See  graph  overleaf

TYPICAL  OPERATION.

PT56
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FERRANTI
HALF  WAVE   RECT[F:lER

fnd:.sn:gireedct!:rhues:t::'#,hcatv;:Cnusu#hehra:fshwoacYkea::CtjrLerra.tio':
are encountered.

PHYSICAL  DETAILS.

Base               ...

Bulb

Max.Overall  Length        .

Max.  Seated  Height

Max.  Diameter  (Bulb)     ...

Anode cap            ...

uX4 Pin.
C.Iear.

5  mm.  (4#in.).

99  mm.  (3#in.).

40  mm.  (li=in.).

CT2.

Mounting  position                                           Any.

BASE  CONNECTIONS.

Pin  I-Heacer.                      Pin  3-No  connection
Pin 2-No connection       Pin 4-Heater,  Cathode.

Top  Cap-Anode.

*
HEATER.

Heater  voltage     ...                                         2.5  volts.

Heater  current...                                       I.75  amps.

RATINGS.

Max.  P.I.V ....          12  .5   kv.

Max.  Peak Anode current                         60  rnA.

Max.  Rectified  current  „.                           7.5  rnA.

tMax.  Hot Switching Transient
Current                                                    loo  rnA.

Max. Ambient Temperature      „              70 `'C.

TYPICAL  OPERATION.

Capacitor  Input  Filter.

R.M.S.  Inputvoltage        .

Min.  Supply  Impedance  ...

Filter  Input  capacitor     ...

Rectified  Cul.rent
'DC. Output voltage       .

5 .5  kv.

I..     300,000  ohms.

0.I   uF.

2 .0 rnA.
•..          4.5  kv.

*At  input to filter.

tMaximum  duration  ZOO  milliseconds.

I     fuel?:is!5Y8e

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
THYRATRON

A  gas  and   mercury  va.pour'  triode  thyratron  with  a  directly
heated  oxide coated  cathode.

PHYSICAL  DETAILS.

:           Base                ...

Lo=.%3era"  Length
Max.  Seated  Height

#::.n3iagmpe::iti:Bnulb)

BASE  CONNECTIONS.

Pin  I-Filament ....
Pin  2-No  Connection ....

Medium  uX 4-pin

cT83a.Yonet.

!79 ==: (gi#::
I,  __   /1  3  :_

v5e3rtTCT,:L2as±ej:a,*n.

...  2 .5  volts.
:::           .-7.oamps.
......      15  seconds.

\                                           TOp cap_A.riade.

FILAMENT.

Filament voltage               ...
Filament  current  (nominal)      ::
Min.  Filament  HeatingTime      ..

RATINGS  (Absolute).

Max.  Peak Anode Voltage   :
Forward......
Inverse......

Max.  Peak Anode Current  :

Max.3i':!:.2X:nd:/3S:8teurrr;.a„

3#t:2rd8:)a:       :::
MaLx.  Peak  Grid  Current

SMax.  Mean  Grid  Current
Max.8%8raet!€:ncd°unc:?:iGr:d

During  Conduction

1250  volts.
1250 yolts.

:     ::=;::

•    I  .5  amps.

:::'j8ammA?.
...      lomA.

...   500  volts.
During  conduction                .........      IO  volts.

• *gof.a:i;:::#::LpiE'i:f,::mau:e:n:cat:.:e Rai.:e    i:a:i';iosf

B€:a:FddSOY:i:aege......     25    500125ovo|ts...;       o      4    nd.5  volts.
lB:ji::i,::titinmfiLa:p,:::.r)OXJ  : : :

CAPACITANCES.

Grid  to  Anode     ......
Grid  to  Filament

'hao            E::=:

...        I.8PF.  (approx.)
.       5.8pF.  (approx.)

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
Full  WAVE  RECTIFIER

A  directly   heated,   high   vacuum   full   wave   rectifier,   designed
for   use   in   equipments   where   a   large   olltput   is   required.

PHYSICAL  DETAILS.

Base
Bulb
Max.  Ove;;il  Length
Max.  SeaLted  Height
Max.  Diameter  (Bulb)
Mounting  Position

BASE  CONNECTIONS.

Pin  I-No  Connection.  '
Pin  2-Filament.
Pin  3-No  Pin.
Pin 4-Anode 2.

FILAMENT.

Eii:=:::!:Irtraegnet

International  Octal.
Clear.
135   mm.   (57=in.)
13i ==:  (i8:.?i).,

Vertical,   base  down   ;
or     horizontal     with
pins   I   and  4  in  verti.
cal   plane.

RATINGS.

Max.  Peak Anode  Current '650

#:Z..P!.I:a¥:.fi:(edndeo£:::tnt...    2100      2400

Max.(E:::icti::rt:E::}t...       250           |75
(Choke  Input)               .        250            250

Min.  Choke  lnductance...              5                   5
Delay  for  H.T.  Switching                    see  Note  *

TYF'lcAL  OPERATION.

CAPACITOR  INPUT.

+#ir#:SsJ3giuytiYm°:tead8aence ......      Z5g          §58

R:::i.file.qrccuarpr:.ni:..       :.      252           '52

CHOKE  INPUT.

±R.M.S.  Inputvoltage        ..                                 850
Rectified  current                                             250
Min.  Input  choke  lnductance                           5

rnA.
2800  yolts.

150   rnA.

175   rnA.
10   Henries

*gu.:#r.::r.i:i:i:?sernaet::;s:.oyn:;tioe|:ywa:ipc,?.:,ri:nsh.?YhneoAnn:i:

yu°r'::8eNuengt,i:c:h:ffi{ahTse;trehcaasutr]eoanch:i,,ti:a:e::jreeadr,;eraE::::

tlf an  input  capacitor  larger  than  4  (I,F  is  employed  the  anode
supply  impedance  should  be  increased  to  limit  the  peak  anode
current  to  the  maximum  specified  under  ``Ratings."

±Each  Anode.

Nt-f

Base
Connections

underside  View
of  Base

(`1ii-:`.i:.'.''",I".",I.:',:'''':'.IF;i

All  Dimensions
shown  are  in
Millimetres

(max.\.
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AC.VOLTS   PEfl  ANODE  (RMS)

AREA   I:      FILAMENT    &    ANODE    VOLTAGE   MAY   BE   APPLIEED
SIMULTANEOUSLY.

AREA  I  I :   FILAMENT  SHOULD   BE  ALLOWED  TO  REACH  OF'ER-
ATING   TEMPERATURE   BEFORE  ANODE  VOLTAGE IS
APPLIED.   FOR  AVERAGE  CONDITIONS,  THE   DELAY
IS  APPROXIMATELY  10  SECONDS.

loo                                                150
-D.C.  OUTPUT    CuF!RENT
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FERRANTI
OuTPuT  BEAM  TETRODE

'5n:%re:r::;cy%:A:ate:r#::::a::„iii!:u.qaetodr:;8rneasdaf°{a:isoeF¥eqaueLn°cY

PHYSICAL  DETAILS.
Base......

§*e;::£j;:H:te:!8B:utt]hb)
BASE  CONNECTIONS.

Pin  I-Heater.
Pin 2-Screen  Grid
Pin 3-Control  Grid.

Pin  4-Cathode,  Beam  Plates.
Pin 5-Heater.
Top Cap-Anode.

HEATER.

I:::::!:lrtraegnet  :::         :::         :::        g:3::I;:.

RATINGS.
Max.  Anode  voltage        ......
Ma.x.  Peak Anode Voltage
Max. Screen  Grid  Voltage

#=:E:t8ha:LYee€:rnrter::Gridvoltage
Max.  Peak Cathode  Current

TYPICAL  OPERATION.
Single  Valve  Class  A  Amplifier.

500     volts.
200    yolts.

-14,5     volts.
50     rnA.

I.6      rnA.
39kQ

5.7     rnA/volts.
280     ohms.

6kn
11.5      watts.

12%

2  Valves  Push  Pull  Amplifier.
Class ABI             class A82t

500          600          600     volts.
300          300          300     volts.

Control  Grid  voltage     ...
Cathode  Bias  Resistor    .--          270
Peak AF.  Input Voltag`

Grid  to  Grid                              72

i:::;!#;i:i(ili:;::!8:n::i;)',!i
°PtjrnuomdeL::dA::Sj:tan.::           9

Power output     ....       32 .5
Total  Harmonic Distortion        2.7

Anode voltage     ......
Screen  v_oltage     ......

-27.5         -30    volts.
-            -    ohms.

CAPACITANCES.

*:;1ugt,          ..                      :::         :..:<o'igpE..

*Measured  with  external  shield.

ti:yo:a::.d::gt:i:::s¥:|l?.a:!#t?I::::.s.-:o:r:e:,;:.:hn:a3mT:oxb,!meT!::eu:,hp:u:

at  low  distortion.

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
MERCURY VAPOUR RECTIFIER

A  Mercury  Vapour  Rectifier  with  an  oxide  coated  filament.

PHYSICAL  DETAILS.

Base

#g:%:ail,:L!i:gti:t:.....
Anode  cap             ......
Mounting  position             ...

CATHODE.

Fi'.  Voltage              `..
Fil.Current             ...           :.:

;#E[1f:a:y;ionwe:)

2 .5  volts.
5 .0 amps.

RATINGS.  (Maximum  ratings are  "absolute"  values.)

%g:£ev:kAA::gec€:::::,       :::       o,.2g       A:3:
Ambient Temperature  Range  :

Natural  ventilation              ...         2o°_55°C.
Forced  ventilation...                        2o°_65°C.

Min.  Cathode  Heating  Delay     ...          30               sees.
(See  Note  I   below.)

:hcehoakbe°Y:pL:t!firi:Era::tyat:u::Fyraftrfe°qnuj:c;!rocfu5%cu/S!.ng

rypicAL OpERATioN.

No.  I.       Bi-Phase  Half wave
(2  valves)                                 3.2                  0.5

No.2.      3-Phase  Half wave
(3  valves)                  ...           4.5                0.75

No.  3.      Single  phase  Full  wave
(4  valves)                  ...           6.5                  0.5

No.4.      3-Phase  Full  wave
(6  valves)                  ...           9.5                0.75

No.  5.      3-Phase  Half wave
DoubleY  (6valves)         4.5                   I.5

INSTALLATION  NOTES.

I.     #[t:nsf':it,jnE:all::?.rra::e,res:o5ngm?::i.oe! ::,r.e.S: :!:

application  of any  anode  voltage.
2     i:nhTe:p::.a::a,etr;eel:a:I:::a;n:g;i:;:uni:[.3f,d:;;::p:p:|jcian::Fna,:h:e'ei:o;u;,!tt!:

3.      Valves should  be shielded  from  radiofrequencyfields.
4.      Surges  due  to  H.T.  swi¢ching or other  causes  should

be avoided.
5.      This   rectifier   is  directly   heated   and   it  is  therefore

recommended   that   the   output   circuit   should    be
returned to the mid  point of the filament transformer
secondary.

6.     £a!i;{c:::r:n:Suecdt:: cpe%ra# :::°b!: C:ia=eedci:r:#: °auntopdu:

All  dimensions
shown  are  in
millimetres

(max.)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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-

T.  R.  CELL
A  broad   band   passive   protection  cell   normally   used   in   con-
junction  with  pulsed  attenuators  or  in  radar  systems  where
protection  against  random  signals  is  not  available.
The  cell   should   be   mounted   in   the   receiver   arm,   between
rectangular  flanges for  W.G.16.

PHYSICAL  DATA.

Dimensions            .... „     See  outline  drawing  ovorleaf.

Waveguide            ......     W.G.16  (0 .4' X O .9').

Primer Terminal                 ...     CT.I.

Mounting  position            .„     Any.

FREQUENCY  RANGE            ...     8950 to 9600  Mc/s.

RA"NGS.

Max.  Line  power level   ......             Io  kw.
*lvlax.  Primer  supply  voltage     ...- 1500  volts.

Min.  Primer supply voltage      ...-950 volts.
*Max.  Primer  current      ...                           150  LIA.

*Min.  Primer  currenc      ......            loo  uA.

Amb{::tn:epTrpaet[:tgu)re  ?.a.n8fro  to  + I oo oc.

CHARACTERISTICS.

Low  Power  Level.                                     Average.   Limit.
Insertion  Loss  :-

v.s.w.R8.95°to96°°MC/S.          :.:      ,9,.§        i:25   88:

High  Power  Level.

Breakdown  power           ......        120       200     mw.
Leakage at 40kw.  peak :-

I:itf:i:aakk%:i:=regry       :::    o.iz     a?2   =r#jpu,se.

tRecovery Time  (to 6dB.  loss)   ...-         50     tAS®c.

Primer Characteristics.
Primeroperatingvoltage     ...       ZOO

*^  suitable  resistor  should   be  connected   in  series  with  the
electrode to  limit the  current to  between  loo and  150  micro-

:hmep;:ii.er€ie]cetarsotd'eTeer8:jhnT,.Sh°uldbeconnecteddirect|yto

tMeasured at  10 kw.

FERRANTI   LTD.,   KINGS   CROSS   ROAD,   DUNDEE.
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1=erranti
T.  R.  CELL

±vaerznptrotaod3::gig:wper:::eTj::nngfcoej,;oryrs::Fs[:£#trsx:tdeomj
signals.-

PHYSICAL  DATA.

Dimensions

#ja#+de:minal.':
Mounting  Position

gT:i:.T:[!(no°.4d„r#*;):ver|eaf.
Any.

FREQUENCY  RANGE             .„     7000 to  I l500  Mc/s.

RATINGS.

Max.\Line  powel.  level    ...                          loo watts.

;#:ii:::g::iiu:uP:r!r:i:nty:'':t.:¥Oe        i% #S:
Amb{::tn.ToepTrpaeti:tg;r? ¥.:n8fro to  + I oo oc.

CHARACTERISTICS.

Low  Power  Level. Average.  Limit.
Insertion  Loss :-

3£.§RE#:(i;        :::     8:i     6:3   g8:
.        a.3        0.8     dB.-

iiii\

r-

7000-11500 Mc/s.                        -           4    dB.
High  Power Level.

Breakdown  power           ...                      150`      300     mw.   ,

Lei;i::i:#a:g#:p?r:gfy:-.::   o.fg      =   emr¥;pu,se.

tRecovery "me (to 6dB.  loss)   ...-         50    LLsec.

Primer Characteristics.
PI.imeroperatingvoltage    ...        190       :7£}

I.A  suitable   resistor  should   be  c6nnected   in   series  with  the
electrode to  limit the current to  between  loo and  150  micro-

:hmep;:i:.ertie'cet¥o€d'oTeer8fjhnT,.Sh°uldbeconnecteddirect|yto

tMeasured  at  10 watts.

FERRANTI   LTD.,   KINGS  CROSS   ROAD,   DUNDEE.
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Eel.ran,i
T.  R.  CELL

A separate cavity T.R. Cell designed for use in  `L'  Band.
It  is equivalent to the American Type  1823.

PHYSICAL DATA.

Max. overall  length         ......          3'  U6 mm.).

Max. dia. over diaphragm flange           152' (29  mm.).
For ocher dimensions see drawing overleaf.

FREQUENCY  RANGE            .... „       400 to  l500 Mc/a.
Dependent on the
cavity design.*

RATINGS.

Max. Transmitter po`^rer            ...
Max.  Primer supply voltage     ...
Min.  Primer supply volta`ge      ...

Max. Primer current    ......
Min.  Primer current      ......

20 kw.
-1500 volts,

400 yolts.
ZOO rfu
loo  LLA.

CIIARACTERISTICS.

Low Power  Level

tlnsertion  Loss       .........                          I  .6  dB  max.
Interaction  Loss                .„          ...                         O.2 dB  max.

Primer Electrode Cliaracterjstic
Primer operating voltage         ...         375 to 525  volts.

OPERATING    NOTES.

(I )  The  performan`ce of this T.R. Cell  is to a large extent
determined   by   che   cavity   into   which   €he   tube   is

fitted.    It will:work satisfactorily over alarge por€ion
of the  .L'  Band depending on the cavity design.

(2)  The   primer   electrode   should   be   supplied   from   a
negative  potential  DC  source  of  at  least  800  volts.
Suitable  resistors  should  be  used  to  limit the  primer
electrode  current  to   between   loo  aLnd  200   micro-
aLmperes.

•When  tested  in  a  cavity  as  drawing   162-JAN  the  valves  will

tune in  the  ral`ge 949 co 951  Mc/a.

tln  test  cavity  as  drawing  162-JAN.

FERRANTI   LIMITED,   KINGS  CROSS   ROAD,   DUNDEE
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Eerl.anli
T.  R.  CELL

A sepaiute cavity T.R. Cell designed for use in  .L'  Band.

PliYSI CAL DATA.

Max. overall length         ......         3"  06  mm.).
Max. die. over diaphragm flange            lz,&'  (29  mm.).
For other dimensions see drawing overleaf.

•FREQUENCY  RANGE            ......       400 to  l500  Mc/S.

Dependant on the
cavity design.

RATINGS.

Max. Transmitter power            ...
Max.  Primer supply Voltage     ...

Min.  Primer supply voltage      ...

Max.  Primel. Current     ......

Min.  Primer current      ......

20 kw.
-1500 volts.

400 volts.
ZOO ut.
loo wh

CHARACTERISTICS.

Low  Pochwer  Level

tlnsertion  Loss       .........                           I  .6  dB  max.
Interaction  Loss                ......                         O .2 dB  max.

PT'imer  Eleccrode Characteristic

Primer operating voltage         ...         300 to 425 volts.

OPERATING   NOTES.

(I )  The performance Of this T.R.  Cell  is to a large extent
determined   by   the   cavity   into   which   the   tube   is
fitted.     It will work satisfactorily over a large portion
Of the  `L'  Band depending on the cavity design.

a)  The   primer   electrode   should   be   supplied   from   a
negative  potential  DC  source  of  at  leasc  BOO  volts.
Suitable  resistors  should  be  used  to  limit  €he  primer

electrode   current   co   between   LOO  and  ZOO   micro-
amperes.

•When  ¢ested  in  a  cavity  as  draLwing  162-JAN  the  valves  will

tulle  in  the  range 949 to 951  Mc/s.

tln  test  cavity  as  drawing  162-JAN.

FERRANTI   LIMITED,   KINGS   CROSS   ROAD,   DUNDEE
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1%MAX.0lA.

',
•250OIA.

2±
„ 2 `.

I
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I

i!88,:D,A.
I

3/f±
I;'o1
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FERRANTI
T.R.   CELL

TnyE:eQ!4:Ls.a3::ifgT.'i:viteys,i!igehd'%';I-.Ru;,:llgfo.r.ogien?ii.il
circulaLr  walveguide.

PHYSICAL  DIMENSIONS.

#=: :::::!! i:i8thht    :::

iE:hog:t;;p-:jf=t:hn:s,,:o:ni:r:::tsrac=:nngesc!:Tom:tEoi!a;n:!nf:in::)FFni:,

RATINGS.

Ma.x. Transmitter  Power level

#arxt:.anig:sR§at:a;oai;,.€sya::.Ratia.
*Max.  Leakage at 40 kw.  Peak-

spike
flat

50 kw. Peak.
9,508 %c/s.  ±  50/o

I   .5  db.

8.&4we.rgs/Pulse.
Min.  Breakdown  power          ...     > loo mw.

;ff:e:C.t';:::I;;;:t:B:r:Ca:;;::;dnb.ios!i}§:6?e''c:s.±88!::

TYPICAL  PERFORMANCE  DATA.

Low  Level  Chara.ieristics.
QL

Yn::t%:nstLaonsds!n8Waj;.Rati6.

High  Power Characteristics.
*Leakage at 40 kw.-spike

-flat      .
tR:::i::ywtnj::7teor6d.i..,os§;

roi.Cia:E!or:.x'.

18.:2we'rgs/pu,se.
40 mw.

2 .5 prsecs.

Keep Alive  Characteristics.

Breakdown voltage    ..,                       700 volts.
Potential  Drop                                           350 volts.

*   I  usec.  pulses.

t  For protection from extemal  cran6mitters.
!;n::i?fo:s:to::sn.wo!'he:ic:i:*:r3:rt.-.:g:sn:!aorng:e:t;::i:i:v,e,rval::#

(a)?:`L#;::.tp3°utY£:i:!!;;¥na:cpt3L[e°;;B::trev'!erdsv:e5:srfek¥:act38rTgfjjt*i

±0 .03in.

(b)£tn£Pt:Tikg::ai:=tef#b:°cV3:;I:¥h:a::'ars#d:a.;;#i¥ri6¥j;::;cuJsf

i:.::for;d,is::int:h:e:r:or:eatw¥g:g:us?:ido{:°i:dichaet:=Pbuyttehde8:r°ofktehne,i::I;

Foi.merly  known  as Type lTR31.

FERRANTI  LIMITED,  Crewe  Toll,  Ferry  Road,  EDINBURGH.  5.



QF40            I                                      FfRAN"

J

•044®DIA.M

J
5aA.TERMINAL'r2%'MAX.+®i'

'r`1=zzm
!!-i                          ®---3g±
•3E.`;a  _  I                      --i,3I,

lfJ6' MAX.                                                         2-16 s.w.c.pirs•2;:.,::±'MiiJL,;R

2.060" I.oos-

OPERATING  NOTES.

both|hrjosmT.tRh.eq:I:ajina:dsjTeF!ehg:uP::nxger;r:ivse:i:t°emrs?`ewt:thpra°nteac;;°r:c::6i:'iyapreg:n°fofrsyasf:#aLndlonglife.

I(J

;a:c:atk;e;eo:en¥:Yjey:oF;Pe:a::::u::ef:,:yTd:::;:£a:bii:ai8#a:;',V::ug:V:r§'it:a::S!:n::::::fd¥e#:e:::i::ceti!dt°::e:i::b;n;c:;n:#g!tu;ikeep-aliveterminaltopreventrelaxationoscillationsatthekeep-alive.Itisadvisableto

arrange  that  the   keep-alive  current  is  passing  for  a  few  seconds  before  the  transmitter
begins to operate.

The cell  is  provided  with  a tuner free from  backlash  which  gives a sensitive adjustmentoffrequencyoverthespecifiedtuningranges.

andtTh°eEjeveep.:ri::e:ti::e:::s:dnae`:8uitba°bi:i:!t:r::ScmJtstteaTSshwu:teenrtmh:stsebtej;ttne°dt.operating

FERRANTI  LIMITED,  Crewe Toll,  Ferry  Road,  EDINBURGH,  5.



FERRANT.
T.R.  CELL

!#n..:|¥:i;:i:d.eas:i:g:n:e:d::f,:erd|ciR:pC:i;i:::(;:acevtr:a:ti#:inNJo:Tee;6uf.Ti
tRoC+3y5p'e)8nFdndsbfiLttte:€swe!£:c:;nveenb8arnaJ:id::n;rien'ttLsn:jdm!A::

P3e#/i;n:rfe=heed,:tm°:ta:f°##%/.C}Ss.  ,f?5. a  V.S.W.R.  of  2 .o,  or

PHYSICAL  DIMENSIONS.

#:=: :¥:::;i *:t8thhc    ::.                     ii±ji::.(£054.4m:in).)
For  other  dimensions  see  drawings  in  margin  and  over-
leaf.

electrode  is  connected  to a 5  BA teT.minalKeep-alive

•„2.0'^

I--- at the top of the cell.

X<I,®m<CV*iI..
I:,I,,I

RATINGS.

Max. Transmitter  power level           50 kw.  peaLk.
•Tuning  Range...                                       9,500 Mc/s.±5%

Pi.eset Tuning  Range                                Centre  Frequency
±   '00Mc/s. I

V.S.W.R.                                                              I.4.
Max.  Insertion  Loss  at

ResonaLnt  I:requency         .                I.2  db.
Max. Insertion  Loss at  ±   15 Mc/s.tMax.°feg£:::aanttfirEqw:npceyak_   I.5 db

AS

spike      O.lo ergs/pulse.
flat         30 mw.

±Min.  Breakdown  power                       250 mw.
ective  RF   shortcircui`        a   0.25        0.   3  inches

(b) 0120  ±  0 .03  inches: . ':'!i !!,.,.Lfo
Max.  Recovery Time

(to  6 db.  loss)  aLt  40 kw.             4Hsecs.
Max.  Keep-alive  Breakdown

voltage       .                                             1000volts.

TYPICAL  PERFORMANCE  DATA.

Low  Level  Characteristics. I

QL                                                                           130 approx. I.00±'0IdimenhewnarincheFEutA 0®5.sionseinS.l'TI
)I

V.S.W.R.  at  Resonance                            I. I  approx.
Insertion  Loss  at  Resonance...          O.8 db.

High  Power Characteristics.
IiFJ

Leakage at 40 kw.-spike                0.06 ergs/pulse.
-flat      ...        20mw.    ,

`._,-'ssl'e4.Jan..1955 Breakdown  power      ...                        loo mw.
RecoveryTime  (to 6 db.  loss)            I.5tJsec.

Keep-Alive  Characceristi'cs.

Breakdown  voltage     . . .           . . .          700 volts.
Potential  Drop at  l50u.A,      ... ,        350 volts.

*  The   engraLved   tuner    provides   a   covergae   Of    ±     100Mc/s.
aibout   the   centre   frequency.     Each    division    of   the   tuner
scale  corresponds  to   an   alteration   in   frequency  of  approx.
10   Mc/s.        The   cell    is    normally   supplied    with   the   tuner
centred  on  9375  Mc/s.  but  on  request  it  may  be  set  at  other
points within the  range 9075  Mc/s.  to 9925  Mc/s.

t   I usec.  pulses.
±  F:or protection  against  external  transmitters.
§  See  note overleaf.

Formerly  known  as Type lTR31 MR.

FERRANTI  LIMITED,  Crewe  Toll,  Ferry  Road,  EDINBURGH.  5.



RMINA|
I(

I                I

ffi A

I

BY
11

i.oaqu =®~i)AI I lr \\\V^
Th\\\ I; i n3

11I

'8' '                  'A`
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`A'-2   holes   in   each   flang

I- '¢ffJffEL

- •170in.   dia.   ±    .002in
`8'-2   holes   in   each   flangi

•150in.   dia.   ±    .002jn

I.220-,. Holes lie on  I.768in.±  'Oolin
P.C.D.

I.b 25.

OPERATING  NOTES.

bethTfhrjosmT.tRh.ei:I:aina:ds]Tei!ehg#:nxgertr:ivseij:t°eTs?lei:thpraan`eacj;°r:ci:bill;yapregsjn°fofrsyasfteat';

:=-:::-:-:::::-:_::_-::_:=i::i=:-:::i::::::::-_:--:i::--::-:::--:=-:-----:_--:--_--=:i::::-=:-::;:-=-:-=::_:=--:-::=:-_:--::-:--::-:_--::-:-::==:

:lst#:ria:)S;tc;itu:;pi;f%t!:5ii:¥eru;t:§n:3;i*£;;Ci§:#:::t;|%S:i!k:io%ts:ee:::;fj:::i,'nai:¥ff;ee:c::i:;;v::;;;Ei

(b)a:iF::E.P°aw:fndaob£Yedj::£arr°gxejmoactce|¥s':skwe.„Wi:hdptuh'ese:a::ttjhvse8sr£:treterj:haat

0 .20in.  ±  0 .03in.
These  distances  are  measured  from  the  face  of  the  input  flange  Of the  cell.

FERRANTI  LIMITED,  Crewe  Toll,  Ferry  Road.  EDINBURGH,  5.
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Eellran,i
T.R.  CELL

;ns:te:r:#ii;;::I;ie;i:u;;[e;x:tf5?,ien:%d:#iR::'=:ailvs:t:yt::d-3i;n;ioi:;

PHYSICAL  DIMENSIONS.

§oo§uv.n::::;:gd:i;ps;¥:e:,:ct::5:;          ,#:t;5g:4:hm::T{,,
For other dimensions see drawings overleaf.

FREQUENCY  RANGE.

±h7e5PF::/:.ttunerprovidestuningoverarangeofapprox.

Ijh:t%ebr;C!E: ::#:e,eftrteeqr?incy  and  actual  range  is  in-
Mc/

9250 Mc/

1!
:7#::3;!8#:(
9900 to  10050 Mc/s

RATINGS.

Max. Transmitter power level          ...        50 kw.  Peak.

:¥g.: p:r:i:£e:r:s:uuupprp:,!ynyoo,lttaaggee            :::-1;88 :3!:::......       200LLA.
*Min.  Primer current                              ...      loo  ttA.

CHARACTERISTICS.
Average.     Limit,

Low  Power Level
QL............

tYn.sS:#;Rn. i::sReson.:?ce)  :::
High  Power  Level.

ILeakage at 40 kw. :-

Br:!aktkdtoetae:a¥a:8;P:Er:::.:y   :::
Recovery Time  (to rfdB.)...

§Position of V.S.W.  minimum:-

S;a:Edd:S;hdairs8ceharge."     :::

Primer operating voltage    ...

130            125  to   l60
I.I                  I.4

0.8            I.2dB.

20           30 mw.
o,.88        2;6=r#/.pulse

I.5                 4  u.See.

a .24" ±0 .02'.
a .22"±0 .02".

350         %:|volts.

iig¥::::::::n:(!5;)rg:i:nd:i:r:::o:;eepra:tt::n:ga:N:;t::,a:::'r::a.f.

FERRANTI   LIMITED,   KINGS   CROSS   ROAD,   DUNDEE



•722'  DIA

I .220` ± .oo3'

A-2  HOLES  IN  EACH
FLANGE  .170'  DIA.±.002'-

8-2  HOLES  IN  EACH
FLANGE  .150'  DIA.±.002'

HOLES   LIE   ON
I.768' ±Ou' P.C.D.

OPERATING  NOTES.

ilo)thi#jsmT:R:i::tina:ds]nmo#bdouupJienxget'ra8i:emsit¥e#?'ewtiethpra°n€eacp¢;°r:c::b?t'iyapr¥in°fo;.Ta:aftea,I;
and  long  life.

(2)    A  balanced  mixer  is  an  advantage.

i:)dtI:p8rjiv:eFru°nt:nctej:gis::°amsuniej8bteb°;::n:rtcrraynss:[j¥heu=teYh=:s:hbee=et:e5.n°t°Perating

{#:!n[::S:u;p:p:;;::i:gi:::!cioca;i§t;i{:ir;:g¥tr;i::§ei:nisic;:;h%:i:!e:::::::::§i¥iij::e:i;e:tj[!t§h:ij;iri§ea£P::;'i:in::n§

i5!insT,::-np::sii:.#g;I.;.#:is:;?io:tini,:t:#;h%.ht:::#:::i;:vf#v£':u:es*;t::e!::nnd.ii:::oo:n¥:a:£|#:
following conditions:-

a:i;7k4#W*;:iE::i;[iti:h:::;eLSI:::+i:;fh::.f',I:pe::::::d:a:i:#.:;f:o#:

E-
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Eepl,anti
T.R.  CELL

fgrs:e:r,:.a.:€!:geae#d:T:?#::=d:t!u#ri?.r::c.:.::;i:!:g:.to::e5Tt!:d:

PHYSICAL  DIMENSIONS.

#g  :i3:aw he'8ht...               3 8{§i;icsu:,Sa!:2:a:!!rd£.I;.)

#o::f:?5igd`5:isTt.i:nero:.:ode)
For ocher dimensions see drawings overleaif.

I:REQUENCY  RANGE.

=h7e5Prieci:.ttunerprovidestuningoverarangeofapprox.

#eth°ep::affl:Lnfe:teenrt:rLi frequency  al.d  range  is   indicated

RATINGS.

Max. Transmitter Power level

:#g.:Er:i;#e:I:s:uuupprfr,!yn?:,lt:ggea...
•Min. Primer current               ...

CHARACTERISTICS.

Low Power Level
QL.......-...

tyn.SS€#;Rn. I:tesReson.a.Tee,  : ::
High Power level
}Leaka€a at 40 kw.:-

Flat Leakage  power         ...

...       50 kw. Peak.

...- 1500 volts.

...-700 volts.

:::    ?88#:

Average.     Limit.

160 approx.
I.I               I.4
0.8           I.2 dB.

20          30 mw.
Sp_ike Leakage Energ)/    ...         a.06          a.I  ergs/pulse

loo         250 mw-..
I.5              4 usec.

Breakdown power      ......
Recovery Time (.a idB.)...

§Position of V.S.W.  minimum:-

Sa:E£S;hd%€:ange."    :::
Primer operatingvoltage    ...          350

•See note (4) under .Op®ratilig Notes' overleaf.

!?
rimer energised.

§s#e¥=:U:rtp#ies%umndtehr®.8n3:::::eNgt:h.eocvee]:iud.

FERRANTI   LIMITED,  KINGS  CROSS   ROAD,  DUNDEE



OPERATING NOTES.

SL)thiijsmT:fret::ijnanadsjnme?!fibdouup+#ge:.ra8i::it¥e#?'ewtFthp:nte#°r:ci:bi:'%apr¥inofofryz#?tt;
and  long  li'®.

(2)    A  balanced  mixer is ari advantage.

i:)dt|:p8rjiv:oFru°nt:nctejr°g|sLroamsunie#eb::::n8r%nss:,j¥heurttstte¥h::stthb°oie:eids.n°topera.ing

{ii:b;nigisiu:p:p:iii:gji:::!ift};i:!{a§r;I:¥tr;:¥|ie!;isjci;i#:::;=:::::a:i¥§:§ia¥:::ti!i:ijiriig¥;'i:in:in§

i5±ins|t::wnp::Sij:t*:a:g;f.;.:#:;¥io:tLnff¥:u£;h%®ht:::¥:#;:V##:es*;t:%eff:nndp!,i:8£°o:n¥dff:e:=:e:d:
following conditions:-

a:i§Zk4*W*::p%::i;:+ti:h:::;els£::+#:,h:i:I:¥e:i.:::d:a:itfi:.i:;ig:

FERRANTI   LIMITED,   KINGS  CROSS   ROAD.   DUNDEE
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FERRANTI
T.R.  CELL

Type QF50 is a tuneable T-R Cell for operation  in the Q  band.

PHYSICAL  DIMENSIONS.

Max.  Overall  Height  ......          92 mm.  (3 .625ili.).

Max.  Width over Tuner         ...          3l  mm.  (I.220in.).
Primer connection  caps        ...         Type c.T,I. (0.25in. dia.).

For  otl`er  dimensions  see  drawings  overleaf.

CHARACTERISTICS.

Low Level Cliaracteristics.

Loaded  . Q  '               .........           150 max.

V.S.W.R ..... „          ......               2  max.

Tuning  Range            ......         8 .4 ¢o 8 .8 mm.

Insertion  Loss           .... „          ...               2 db.  max.

I+igh Power` Characteristics.

Nominal  peak  power          ...
Nominal  Mean  power         ...

Leakage      {ipaj€ke   :::          :::

Recovery Time to  3  db ....
Recovery Time to  I  db ....

20 kw.
8 watts.

O.04£exw.mmaxik.

2 trsecs. max.
4 ysecs.  max.

Primer Characteristics.

Primer supply voltage       ......- 2 kv.
*Primer current       ..                              50 to75  uLamps.

•The primer electrodes should  be fed from  a source  maintained

at aL negative potentia,I of 2,OO0 volts  DC.    The  primer current
should   be  restricted  to  a  value  between  50  and  75  tAA.   by
employing suitable  limiting resistors.     Some Of this  resistance

may  be  located  in  the  power supply  but  at  least 2  megohms
must   be  conilected   directly  on   to  each   primer  terminal  to

prevent  relaxation oscillations.

FERRANTI   LIIvllTED,   Kings   Cross   Road,   DUNDEE.
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E=el.Pahti
KLYSTRON

fn\nTiih3Pc°mYe;at:bpa'i£:rK'ystrondesignedforcwoperation

PHYSICAL  DETAILS.

;;a:ti:io;c!vtniji!;;:;;:e:onns;onsseei;::t3i?!!i#,gn!!!page3

Mou:#:¥:sr,tio:n,,      ;:;      i:,!i:c!:,i:wits; ;:: i; 3:::,
Cathode  uppermost.

HEATER.

I:::::¥:'rtrae8net:::......4.5to6.ovo|ts.
*Minirnum  Heating  Delay Time...      '°.:.a  lot frnEst.es.

RATINGS.

Max.  Beam  voltage                                                   14 kv.
850 rnA.

1800 watcs.
MaLx.  Beam  Curre-nt

tMin.  Power Output

FREQUENCY.

'f)upneirnagtiRgnFgreefu:.n.cy     :::            8Z5ooM-c,,s,=To #:(a..

WATER COOLING for operation at  :-

BIockat20°C ....      I.0     2.0     litres/min.
Pressa:r:b:i:Pfltoh;°ugh  p.I.°Ck   ...     a.6     I.2     |bs./sq.in.

MjnjE:,i:c¥o:t::go°ot.through...    2 i   „   ,:tres,mjn.

Pressa:I:bgvre°E:*r°u8h.f.°„ec::.I  a ri    „    ,bs.,sq.En.

§AIR COOLING  of Output Window
Min.Air  Flowat20°C ....     0.5      I.0     litres/see.

TYPICAL OPERATION  AND  CHARACTERISTICS.

8::I !:lrtraegnet    :j6 :: 3966
i::::::]rtrae8ne,-2°°<to°,5+50

£#::P€un:i;:wer       ,ooo
19 to 22

Ej8whE:#'°iEtt:I,i.5
Ph;S::hY3:iai!°vno,°t:g°eutp,u:3

Loss Current  :
No'  R.F.                  > 10

Optimum  R.F. Drive <150

12.8to   13.6     kv.
720to790      rnA.

-300 to -700   volts.
<0.5           rnA.
2000             wacts.

19to22         %

12to  '4         dB.
17to   18.5     dB.

I.5     radians/kv.

ilo    %of beam
cllrrent.

<200    rnA.

Issue  2.
May,   1960    ;

*See  Notes  on  Operation  (2)  overleaf.

tAt Beam Voltage± 14 kv.
}Valves  can   be  supplied  tuned   to  any  frequency  within  this

range.
§sDurpapYj!end8So:I :ehqeu:::.essary  Wave guide cooling section  will  be

FERRANTI   LiMITED,  GEM   MiLL,  CHADDERTON,  OLDHAM,   LArics.



NOTES  ON  OPERATION.

I.Tthe:d}e::::e::I;ai8t:i:ht°hue'dspE€ifiFer3druaan'!yei:Cor;t¥jendedint!'a

2.  The  valve  has  no  getter  and  therefore  when  first  installed
or after  more than  two or three weeks  shelf life  it  is advis-

Lb.'f.t:hriucE:k::,eda::::°breapa°j::dh:]]:#[yhiauprp::fx:r4eka€/PLY;jnni
checking that reasonable focus is obtained.     On other occa-

ii:nmsywh[::ht;:i:3:°:idhue::j:sutnoni:Fis;aor#::swaabromutu8t+Tn:

:toets;xc:::!T§ihisphs?atin8Periodtheheatercurrentshou|d

3.  The   cavity   block   and   collector   are   insulated   from   each

§!!i:i:t!§;i;t::a:i;T:.!fix:t;ohnc::v:e:ri§:nesb:y:u:I:d:#bo:Ce,%c?e:ds:2fe:?ms££:
4.:b:h:i::rk:;:b:e:#fi;tT€igej:npc:txhh:::j§!::;S;uir;:dor;a:::a:3ii:a:t;e!;:::::ge:r:t:ji

collector if such  a failure occurs.

5.  Care  should  be  taken  not  to  exceed  2  :  I  V.S.W.R.  in  the
output circuit, otherwise the output window may punccure.

6.  The following precautions should  be taken to avoid  internal

fiaasmhao8vee;°wit::;teh:ad.:e°j:ipr:¥Srueie:=odeintheeventof

(a)  Connect  a  resistor  of  not  less  than  75  ohms  in  series
with  the  mains  H.T.  feed  to  the  cathode.

(b)eLj:n!::ieb:::!3oeJ;encttro°i:sst°thcaanthi°d*3:itesTtja+hjins:::

?:b::a::'ryo:scht:he:ef:cbu:Set:jcetsr:::ns:Cpt:fy.neondischarge

(C)i;§S:Q:its,;:jii::r::a[;#£C:::nceLc:ocut:lee::t:h::dsf:::Sis:t°ti:ts(::t:h;o:dx:

FERRANTI   LIMITED,   GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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FERRANTI
KLYSTRON

i;c.;ei:;;,!jiT;:i:ijfn:;ia:;v:ea:ig#::;i::#::n:;;n:::n;a;:,!f!:r;:ti:;iai!;;i;
the  cavities  up  to  any  one  SZ21.

Tentative  Data.

PHYSICAL  DETAILS.

Overall  Length     ...                                             185  mm.  (I  l±in.).
For other  dimensions  see  outline  drawing.

Output Waveguide

Wpa::rwcaovnen8euj:icons

HEATER.

Heater voltage    ...
Heater Wattage  ...

RATINGS.

Max.  Beam  Voltage
Max.  Beam  Current
Max.  Focus  Voltage

FREQUENCY.
*Operating  Frequency
TuningRange        .

WATER COOLING.

tMinimum  Water flow  at 2o°C.

( I.S.S.   choke  flanges.
tin.  gas thread.

5  to 7 .0 volts.
19-21  watts.

10 .0  kv.
260  rnA.

50  yolts.

•         9500Mc/s.
•         ±20  Mc/s.

I  .0  Litre/min.

TYPICAL OPERATION  AND  CHARACTERISTICS.

Beamvoltage       .
Beam  current     ..
FocusVo[tage        .

Rr::'%nafL..         riigh  L;.;ei
Low  Level

Input  Power
±Output  power     :..

8kv.
150                 rnA.
-25              vol ts.

I 7                 0/o
10                   dB.
14                  dB.

15               25     watts.
175            200     watts.

NOTES  ON  OPERATION.
I .   :the:d;e::::e::'twafteh jiht°hu:ds pbeec.a:ad :aa%e :jnsc::=a?:e:.nt "  a

2.    It  is  recommended  that  a  pressure  type  water  flow  relay
should  be  fitted   in  the  drain  pipe,  in  order  to  break  the

:t.I:r;ui::'yth`en:::ieY:T,t,°rfapcj:?J]npgu::i::esutphpe'ycfoai,I:troe;
if such  a failure  occurs.

3.    Care  should  be  taken  not  to  exceed  2  :  I  V.S.W.R.  in  the
output circuit, otherwise the output window may puncture.

4.I:::::ot:i:gep:::::tj:nosrs,oocuu,::,ee::Foednet,na:3:d:::::n:i

flashover when  the  valve  is first  run  :   the  focus  electrode

;Ore:atdho°;:::tiensts!atshasnh°5uJ8::,t'im:tTehdjs;ncatnhebeevreenatd:?yf

:i:%:uds beYe:::;edsecs°unpnpi;:ed  neon  discharge  tubes  across

I  ssue  I
Dec..1957
(Tentaive)

Svalves  can   be  supplied   tuned   to   any   "X"    band   frequency
by   arrangement.

twater  input  must  be:to  collector  end  union.
*At9500E:Lsa=,Fd.th:::?88;:i::='8,.5#:(::

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



fl.f:    OUTPUT   (WATTS)

.gggggg

\
\\ \\ \

\ \
\ \ \

\ \
\ \ \
\ \ \

\ L|
11
11
11
'
' /

/
/

/
/
/ /

I

'
I / /
I / /
' / /
' /
/ ' rfaa/

Hai
/
/ /cD
' 0 /6 /
'_< <

tJJ>/i> t5i>
/

/ +803=ii
r JrHi>
/
/ a

FERRANTI    LIMITED,   GElvl    MILL,   CHADDERTON,   OLDHAM,   LANCS.



I 125

__T==1<`Z

I

Ia3DIA.

4   HOL.ES    .2
CONTACT   AREA   + i    CONTACT    AREA

FOCUS   ELECTRODE '  + HEATER    IEAO

11 II

0

aa+aTACTAND
< - ld

3`!:

HEAT

S

2.69    MA

'

AftEAATH0 fa.
I i

FERRANTI    LIMITED,    GEM    MILL,   CHADDERTON,    OLDHAM,    LANCS.



•,fl

1

SY30

E  DIAGRAM

))

RIE

r+10W^RD
o0

I      ,I      I      ,      ,      I      '

:I.§oz:oTm°ce"On'°Ai;a              hog+
a.\eD

z°.°§rfe' '60W
tys                        OJg>

`Sa

gowl0.61

IpO
\ C,i'

0.7

e]/. i  K\)52FE±r+\
I

%5
o,( \

.:            ,a                                           ,
0.8

-
0®0i              25o¢

0.9

a                     a?a- I.0      a.II.I

a.a
ego                                                OJL                                                ` ifjun pe.

•a                                     ot                                         I,
EiitTKTRLa

*X   A  NNb                                \\1111

I.II.3``'liiI.6 bad      i    9E/
t5.9
/FSa-1:-}j:::Yes_®q(

a
0`,``

t6q

t7l``01I.a2Zo®a9Z,.0I$2'.o`-

\af.a

{}/Sa     BeamVoltage=8kv.
a?.o\             a a?~

648FERANTl

Beam  curl.ent        150  rnA.
Drive  Power  for  max.   power  output   in

mate   e    conditions

Page 4
180°  corresponds  to  the  plane  of  output

flange.
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1=erl,ahti
KLYSTRON

;iog¥:t§r#g£:e{jjin;d::i:;t¥n;r;8jije;t:dpiij:g!:n:;!o;:{i§;:::i¥i:;;g;:i±i{in:;:Ze;Z;i:
cavities to  match  any SZ22.

PHYSICAL   DETAILS.

#%:r8o#!:r!!d#red8nttsh:ons::;eou:t:I:ine4:i};;in(!8osn::pa#

:::          :::      {%fs.'6chco°kuep'iragngte:
Water connections                       ...          i"  B.S.P.  Unions.

HEATER.
Heater  power      ......         20   to   27 Watts.
Heater  Resistance

at23.5  watts .... 2.35    to    2.65  Ohms.
Cold  Heater  Resistance                              0.2 Ohms.
Max.  switch-on  surge  current...               9  Amps.

RATINGS.

#g:B:::!:lrtraegnet       :::        :::       12;8kvA.
MaLx.  Focus  voltage           ......              50  volts.

FREQUENCY.

tpupnejrnagt:RgnFgreequ:r.Cy      :::          :::       9±528 #:)::

WATER  COOLING.
SMinimum  water {low  at 20°C ....           I  .0  Litre/min.

TYPICAL  OPERATION  AND  CHARACTERISTICS.

a::=!:I.t.ae8net     :::         :::
Focus voltage       ......
Efficiency.........
R.F.  Gain...           High  Level

Low  level
Input  power           ......

§Output  power     ......

8kY.
150                rnA.
-25              yo Its.

i3              :yoB.
14                  dB.

15               25     watts.
175            200    watts.

NOTES  ON   OPERATION.
I I   #s:!u:B;iT[#h,t;end;i:i:;#r::f.:;ids::,:n:pg,:n::u::ee:st::h;:i:ji::c::r:e:

if such  aL failure  occurs.
2.      Care should  be  taken  not  to  exceed  2:I  V.S.W.R.  in  the

output    circuit,    otherwise    the    output    window    may
puncture.

3.      To aLvoid internal damage to the cathodeorfocus electrode

i!c:u::ei;:et:r:o€:flg¥eh;:k:dfo:#eponott:hsn:ti:i:Y:eh;#:S:tFcrs{inri+:h:,i
:::rgbeet:ebaeds!'aycraocst!:¥:dfo:¥ssei:!cetsrocd°en:ue;tpi;.neondis-

S%¥:s:a:::R°speerT::!#:thhtef:ehreaE:r;:w=arn#a:::rd|::t::

the  law  Ref   v/i7V:

i ¥;I:::a:agneE:nstu.PP`Eed tuned to any  "X"  band frequency

2Water input  must  be to  collector end  union.
§At 95B¥ndMwci/;:A :   to 3  dB  points-18 .5  MC/S.

to  I  dBpoints-lo      Mc/s.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



TYPICAL  RF  INPUT/Output  CHARACTERISTICS.

ft.F   Output   (WATTS)
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1=erpanti
KLYSTRON

€wHjg5e:a°tY:enrat.%,VitayndB:%€u:::;.AmpliflerKlys.ron  for

PHYSICAL   DETAILS.

Base...-..Noiie.

:;a;;:A;#§d:;ij!d:(:s¥:)::edraw§::i:ipi:i!8::;;h;:d:3e7:d!dBown
Water Connections

*oei:;:n,gnp::|tioann:;.tmagnet
aLssembly)              ......      90  lbs.

HEATER.
Heater  power          ...     27.6 to 37.2 Watts
Heater  Resistance

at32watts        ...         3.lto3.40hms
Cold  Heater resistance       ...          0.2 Ohms

;#:nx.. a:;:fnh:°dne;:yrgt:::rre.T.t           3 firn3S
RATINGS.

Maximum  Beam  volts          ...              13  kv
Maximum  Beam  current   ...          700  rnA
Maximum  power output...              3 kw

FREQUENCY.

;;9ai::a:ianngdLr,edqt:en:y.      89.?o-9o% #:(s
WATER  COOLING.

Minimumwaterf[owthrough

Minic#;i,C:::o:;2ea°t°f!i*t.hrou.;.h       I.: ::::::/in::n

Pressa:re,q5ipt::/r:Tng.h b'°:.t         a.5 |bs./sq. in.

Presi::teof:?P6 #::su/8mhinc.?.I:             4 Ibs./sq. in.

"ate:::Tit:r.ebf',ofi#.:n!act:'iefitoowr.maTyh:ewr:tneinieursitese:i::

Pres:T6e,icr%/t:::.i:.h b'°:.t           4 |bs./sq. in.

IYPICAL  OPERATION.

B::=!:Irtraegnet
§#;;jn:;c!:le:dr

Loss  current:

...                13  kv
530 to 600  rnA

1500 to  ]700  Gauss.
...   i=2000 watts

33f:3;:yoB

2I:W..F;tai3,3k5Y.        :::         fi3`8 =fAbeam current.

*Pressure joint to dowelled plate-further details will be sent
on  request.

tsee  .Notes on  Operation'  (I) overleaf.
±J:I:stjbmeioYeh:ChheT.ufi:Te.'acEsneba:t::napupj:Cationoffullheater

*.Valves can be supplied tuned to any frec|uency in this band.

t|See graph on  page 4.
§:!h:tsebge§5:rp:pi:::ei;:nre:r::a:ge¥.plg:t:iysaofptehremei::tnrto::g:::
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NOTES  ON  OPERATION.

(I)sT:to:if:ydeat:h:erjs:h::rude:d:!Tt:hre:r:;,ees::e::ti:fi:a:t::Sl:#y:°v:e,s:I:i:n;%

:t:treanptp!]:::i%:t°hfatnh|Sh:°s';:i:fiewdj`tgnu°rte.Produceasurge

(2)    The  cavity   block  and   collector  are   insulated  from   each
other,  and,  current  taken  by  the  block  can  be  therefore

Foeoasmux:d;:Pfi:it.et'¥j.ps:th|So:uprerreat::th28admnA°.t;seax::feed.
guard  against  H.T.  Flash-over.

(3)    Care  should   be  taken   not  to  exceed  2:I   VSWR  in  the

:uu:ep.utcAr'usiivRtEf:rei:eti:::?ip=taywial:oowmamkaeyi:uinmc:
possible to  obtain  the stated  output.

(4)    A 200 ohms resistor of suitable wattage should  be connec-
ted   in  series  with  the  cathode  H.T.  supply  to  limit  the
current drawn  in  the event of flash-over.

)'-.--__..--.'L'.-
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Eel,ranli
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KLYSTRON

;:;:a:t*:anve,;n:c::xeeo:.€,,::B:atdT:K;,yasfj¥ov%s¥::;;:s;:d:e::g:na;;a:;cme#:tfe::
lion.

PHYSICAL   DETAILS.

*3o:r:::u'!e:!#:isi.!nsse:i:out".i:drawvi:es.?LPAa:ee:i.can
170  mm.

Woa:::,:gop::,Ct:.:°nns(pref:.;red)...        iien;ticyas;Svi:t:39/ u.
Cathocle  down.

Weight       ............            I  lb.10ozs.

HEATER.

Heater  voltage    .........

I:::::lRnepsTsttapnoc¥eart,8*:,npu.i.
Power

Cold  Heater  Resi's't.ance
Max.  Heater  Switching  Surge   ...

RATINGS.

Max.  Beam  voltage           ......          8 .O  kv.
Max.  Beam  current         ......          40  rnA.

FREQUENCY.

tpupnejrnagtjR:nFgreequ:r.Cy      :::          :::          |=ixed  Tuned.9500±25  Mc/s.

WATER  COOLING.

I,hoec:a|Ynedjscopir::j8:.dwvi;jhthw:lee:ec°c°o'Lnn8e:i::u;jtns:enrjbe:t:
flow  of  not  less  than  0 .5  litre/rnin.  of  water  ac  25°C.  is
necessary.

TYPICAL  OPERATION   AND  CHARACTERISTICS.

B:::#rtrae8net     :::         ......        7.2to7.8kv.I..       30" rnA.
Output  power     ..
Beam Voltage at low end. .6f mod.:

§Electronic Tuning  Range               ...

**Freqv:T.c,ygepushi.i:   wi:.h.    Be:T:

Frequency   Pushing  with   Heater
Current.........

t3ii:cjr!.:iio?:yiu:I:]f:t:::requency

Shock            ......             `..             '..

10-20 watts.
5 .6 to 6 .2  kv.
2  Mc/s. for 600 volts.

± loo volts.

4 .2 kc/s|V .

:,:i;#:s,/!j.I:;."
Less  thaLn   500  c/s/g.

;:P;8:ti::s2:¥tnfd°s!:°d°u:r}§:i
tion  produce  no  de-
tectable     frequency
yariation.

*Bolts to  UG 40A/U.  Choke  Flange.

tThisti:ntehde. frequency  to  Which  these  Klystrons  are  normally

*;;;rbo!;S:p:i;:in:Me:Cr;ai;a:ti::n;;5tsu:u:e:rspit:::n:i:scj:Sc,lan,tohr:::.n8e85coto
t§}A:'cpohn¥teasn:ft¥LS;#:r'e:5:I.
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KLYSTRON

*rwa:io:a*heT¥£?b!:ndK.'ysTt:?snva?vsec;j':aj::jgfn°erdT:a:::i:i::
the  effects  of  vibration  and  to  withstand  heavy  acceleration.

PHYSICAL   DETAILS.

Max.  Overan  length              ...

*5°urt;:te*advjemg:T3:°r.S..See.:.ut,,n:fraw8vig;gtj,.::;5£:63.mm.,
iv-airei:-ca'nli;:tl;-n-s.t.iread"....

*oeT#ng  po.s.i.tion  .........

HEATER.

Heater  voltage         .........
Heater  Input  power              ......
Heater  Resiscance at  l8w. Input

Power............
Cold  Heater Resistance       ......
Max.  Heaterswitchingsurge         ...

RATINGS.

#:::a::=::Irtraegne:..        :::        :::

No.10-32u.N.F.-2A

A.n6y6.Kg.(3lbmo'z.)

7 to 8 .5  volts.
15 .5  to 21  watts.

I  .9  to 2 .I  ohms.  :
0 .2 ohms.

8 amps.

8 .0   I(V.
40  rnA.

FREQUENCY.

I9upneirnagtiR:n`!:quenc.T.Rang.:....±2oMc/s..„  8000-9000  Mc/s.

WATER  COOLING.

Minimum  water flow            ...
§#Xi:::yea:epre#:Yreof.:;olan:.' 3:3 I;:::#::

50  0C.
Coolfla:;Parteiso:rce. d:.:P at :..6 "t::.S/mjn.      a H   ib./sq.  in.

TYPICAL  OPERATION   AND  CHARACTERISTICS.

B::=!3'rtr¥net        :::        :::        :::     6.L=j3LVA.
Output  power         .........            I0L20  watts.

!i:mijriia*§::ni:±:i::g:::ie:!e: i:i:i:Vu::::;nt     i* i!!/;/§;:c

;ja;;::t;:3#%g:On:;.ii;!!

:5Ped?:::une°ncdyet::::
iation.

;:i:tes::pn°eg:¥tin??!euqucehn°cSere=hug:;dshou|dbespecifiedwhen

§To  avoid  microphony  due  to  turbLilence  in  water  channels.

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,  LANCS.



Typical  Power Output and  Fi.equency/Anode Voltage  Characteristics.
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i          sz3, 11i_     2.80D±.05D

J   L3,O
4  HC)LE.S   .i73 DrA.  \ *

¢
ridI

rdifl'
I.250                                 r-__                                      9.330±.150

I----I                                      I++                 I    ,875   ,

:TA[ifeH2    !'®\NH5±=:A       !#              :€(THREAD

FT           El@'r        ;I;4BSFT/EADIIll:i:0.(£A`9T°H)R=::

¢                                                                                                                                                                                                                                                                             ,!,22Z

I                                            I                                                                                                                                                    ffl
lgRE         ¥'`1---|=L==I                ±Im

Ii_iE             H       ±I )I 1

Dimensions  in  inches.                                                                                                                                                                                                                 ((Nominalunlessotherwisestated.)(                                                                                   I F r-i ---filil I.
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F7errantE
KLYSTRON

fhvaesrBe:un8d8:sdjg:::let:#::i::net:Feumsees:iba,;Lt;CaaJd°r=f.]i`ba;t,?tr;
in  operation  under the  most severe  environmental  conditions.
It  is  intended  for  convection  cooling  with  free  air  circulation.

PHYSICAL   DATA.

Dimensions         .
Output  connection     :::

Mountingposition         .
Weight  ...
Electrode  Con ri;.ction;

sBueoSADtorofw#fitikue,,o?af"g?.oi.,6

Any
6    oz.    (180    gin.)    approx.
Moulded   flying   leads.

FREQUENCY.

Operating  Range                                                                                                     9300±300   Mc/s

TUNING.

i;sr.i:t.i:e::rc(:i;:i:8ne:;:ig:.e,s::et:ietugnr,anpghfroenqupeangcey5r.anieh:naavpepr:::Tua;:|yt2o±r:::n,s:

HEATER.

F!:::::!:'rt%net

RATINGS.     (All  ratings  are  `Absolute')

#n;i::a!e;r;:¥''t§a:8i:%net
#:::Vieb8r.ati:fJ:.:torvoltage...
Max.  Shock  (short  du;.a.tion):.,:
Max.  Altitude  for operation  ...

*Max.  Body  Temperature
Max.  Vh-k

CHARACTERISTICS  AND  TYPICAL   OPERATION.

i i::I:::::.v€Lt.a.geent    ::
Reflector current        ...
Power Output

::i:;:p:§r:a:t:u:e::¢§§E:;e:gnk:ngError
Warm-up  Frequency  Drift     ...
Heater voltage  coefficient    ...
Hysteresis

6.3   volts
l`'.2±,o%   amps

9300±300   Mc/s
6.3   volts

.         riacched-V.S.W.R.<I.I
250             yolts
+--

Min.            Max.
-75         -120  volts

20             40  rnA

*Reliability  will  be  seriously  impaired  if this  temperature  is  exceeded.

i.See  Graph  on  Page  4.

±Measured  at  half  power  point.

§At  mode  peak.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LA.hiJCS.



CHARACTERISTICS  AND  TYPICAL  OPERATION  (cont.)

;Hens::rRee€eot:#Eifnctc7ha:Z.(Z=r).  A.F...)        :::          ....-....              2  Mc/s•........             ±8    Mc/s

Vibration.

Tohgepmeaaxk.tpoeapke::?se8k2frffc}se.n*CyvariationfromvibrationoHOoc/sto4kc/sat

Shock.
The  maximum  frequency  deviation  due  to  shock  of  100g.  is  2 .0  Mc/s.

NOTES   ON   OPERATION.

Mounting.

*#:a:¥:Syta:£5da:nh:°gu!:(:ubebeaer:b:ocd:y:)::¥n::pai'r:a:t:et#te:.:n:stuhrap::t!:::i¥\€£::nd:::;:g8:ej
between  the  tube  and  waveguide  flanges.  §

lnstaLIlation.

It  is  important  that:  the  circuit  in  which  a  new   klystron   is   being  installed  is
thoroughly  checked  before  the  application  of any  voltages.

Applied  Voltages.

The  applied  voltages  should  not exceed  the  maximum  published  ratings  under
any  circumstances.    All  quoted  voltages  are  relative  to  the  cathode.

Tuning.

Anti-clockwise  rotation  of the  tuner screw  increases frequency.

Heater Voltage.

f:€e::,n:gh:r:e*±arb#z%.eadrirg:rueec::yy.reLa::dert#r:ue::satt£::e:fs:::i{ei:t::vY:I:a8;

Reflector Voltage.

The  Reflect:or  must  always  be  operated  at  a  potential  which  is  negative  with

£;;i:i:;t:i::,;t;tvi;t:O;!t;:i:pe;i;it;i;i;:i:f§;i::;i€=:v:i:r!;i;i:i;::i;;i:ii;i:i::i:t!;;h;;::i;i:i::i:::;;:i::jt:aig;:;
:hpeecrE:idngr:5:`dairt'iyonaswi;icwhilL:t°err=a?,I)yr:deu::se:ateefif::Zerocurrentdrain'an

Load.

E|°cr/s:::r;66ofuMncc/tsj.:ntjhne8,:::rs#Sdp;:}efiseedntfraeqv:§r;y.a:noi::€aJSo°r:rt°hTn8:¥
to the  valve.      Outside the  range 8500 to 9600  Mc/s  but within  the frequency
I.ange  of 7800 to  10500  Mc/s the  load  should present a V.S.W.R. of less than I.5.

Life.

::h:e:ae8gc::!Ii;t;:ediuo:0:€:i;a:u:r:r|Sa|a::9?s°7o:p:efr;a:::d:nL8Cnyd::rnT:h:te#ft:o%::¥htea:n:;s=%:I,'fi€:
maximum  ratings  are  exceeded.    See  also the note on  `Heatervoltage'  above.

*Resetting  accuracy  defines  the  frequency  deviation  which  can  result  from  turning
the   tuner   screw   through   approximately   half   a   turn   in   either   direction,   then
returning  it  to  its  original  position.

tJahi%raenqdu?:s%:::{eatsj:tnaT:acsauvrj:;:?::r:::eadtrr:Smph,i[8tphr::Smu::pshuerrre°::d,'na€:ho:

phere  in   I   minute  (max.).

±The  valve  is  design  tested  to  20g.

§To facilitate  insulated  mounting  the  eyelets  in  the  fixing  bolt  holes  are  removable.

Page  2.
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DIM 'NCHE.S in.in. NOTES. D'M INCHES mm. NOTES.
A I.260MAX. 32

MAL BODY WIDTH .

N •'25±;8g8
a'.'f::!!

EXouDING

a •026MAX,25.58 P •720±.002
E I.900MAX 48.25 a •375±.'25 9.52±3.18
D I,625±.0'54'.25±.4D R •100 2..54
E -.680MAI 17.27 S •040 I.02
E2 •725 18.4.2 T •2'9±.003 5.55±.co :195  lNSEF=TS.
F •625MAX. 5.87 EXCL. GROUND "6 u • 600 MAX. 15.25
C'- I-220±.004 3'    ±.Io V •750MAI,19.05
H I.280±.00 32.51±.10

li;D§#j.:gyE3gF#;0:',

W •36O MAX 9.13
J •z8l I:gag 7.I+±:88 X •435MAX. „\.06
K I.240±.060 31.50±L52 Y .,®OMAX. 27.,94
L'M '0•812 +5720€+ Z •24 a MAX. 6.10

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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KLYSTRONS

::ec:,fii:tno:.:ynittEri°yncs:an:a:j€?r:u:8:ga;iic€°::esdt:f;:::°s:eei':f;:u:Suie:=ty:esLt°:Cga;
:'itcye3:df::"St[:i:¥%rcerer:q¥Lrrends.toThceo;:r°:I:e:uanrjen:der::i::!

PHYSICAL  DATA.

Dimensions.,,...

Output  connection         ...

Mounting  position             ...

Weight.........

Base......

Top  cap    .........

FREQUENCY.

Operating  Range

TUNING.

A   single   screw   tuner

See  Drawings  on  Page  3.

:;:n'.t6xGt%q#3x9c/h:o.ko:;::f::
waveguide.

A;ny.

6     oz.     (180gm.)     approx.

Moulded  with  flying   leads.

Moulded   with   flying   lead.

...    8450±400  Mc/s.

covers   the   tuning  frequency

i:h?:;:n::::€p:r:on:.ir=:aj::oyune:is:n;.o7ti,u#5!.,[fp:ax:teu3iin;.7s:c!:i.I
HEATER.

Heater voltage    ...                                                               6.3  volts.
Heater current...                                             I.2  ±10°/o  amps.

RATINGS.

Max.  Heatervoltage       ..
Min.  Heatervoltage        ...

Max.  Resonator voltage              ...
Max.  Resonator current            ...
Max.  Vh-k              .... "          ...

Max.  Body Temperature

Reflector voltage  (negative)     ......              0-500 volts.

COOLING.

Designed  for  cooling  by  conduction  and  free  air  cir-
culation.     Forced  air  cooling  is  not  usually  required   but
the  Klystron  body temperature should  not  be allowed  to
exceed  200°C.

CHARACTERISTICS   AND  TYPICAL   OPERATION
Frequency  Range            . , ,               8450±400            Mc/s.
Heater  voltage  ......                       6.3                     volts.
Load          ...                                                 Matched
Resonator voltage         ...                      350                   volts.-    i-     --

Min.        Av.        Max.*R:g:::::rv?Ltrargeent     ......- 9o       -
_50

Reflector current        ...

Efe¥terro3:t#ing ......      40       12o

ModuR|::Foensen.;i.....       30         -
tivity          ...         '..     0.6         -

Temperature
Coefficient

Heater Voltage

-'85     volts.
60      rnA.
10      wh.-mw.
80      Mc/s.

2.1     Mc|s  |voft.

...- loo      -30       +50     kc/s/°C.

r!cls  I vo,t.

FERRANTI   LIMITED.   GEM   MILL,   CHADDERTON.   OLDHAM,   LANCS.
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CHARACTERISTICS  AND TYPICAL  OPERATION.  (cone.)

tNoise
}Tuner  Resetting Accuracy  (max.   AF.)      ...

§Tuner  side Thrust  (rna.x.  AF.)       ......

ITpressure  coefficient  (Max.   AF) .......

...       <3xlo-+4W|IJlc|s| mw
......                   I   Mc/s.

•.....             0.5  Mc/s.

•.....                  2  Mc/s.

Vibration.

4kc/|haetToagx.p::2kt:°p%:Ski:r6.q2uanc;¥.Variationfromvibrationof4o:c/sto

The  maximum  freciuency  deviation  due  to  shock  of  150g.  is  I.5  Mc/s.

NOTES  ON  OPERATION.

Mounting.

i!°:irk::;i[:-::l!:!i:ei:enn!:iu:Sb#;e::}ne,:br:;:.:,io::i::e!a;:s:ug:e!¥;:Pna:V:eig[L:;i::h::h::ej
Application  Of Voltages.

:v`ho;Str;::ue!s::¥:#:t5£:gth€£:igg::tih:e#p:fi#tL:iwopf:I/I:;s:v°eo|t:£::;::T::n:S:aae!::|!:;;
circumstances.

Reflector Voltage.

::::i:_:_:_:::-_:-:::=:::::::=::::-::_:::::::i:_=_=:==::::-_:_:i::::::::-::-::::-:_:i::i:;l=:_:i:-:-::=-:=--=-:=:i_-:_=-:::i::i:::::::=::_-::-:

Load.

:i:::B:e::ftuhnocto!;:i:t8;::?rl::!esnh&¥ldpresentavswRoflessthanl4€o

i:fh:esga:Eaefco:i;i:ee::::esnu£3f:gcei,Ta.tFi.a:,icsoemp;awr:aitnot#mh:,n:eo'issecoari/9S6oa!?Y:

The  noise  staLndard  usecl  in  these  measurements  is  a  CVI88l   discharge  tube.
The  noise  power  is  expressed  as  Watts  per  lvlc/s.  of I.F.  band  width  per  milli-
watt of R.F.  output  power.

t:i:get;ine8taucnceurrasccyred;fitnherso:hgehf:::::£:Zadt:#ath!:,?aw:icrhncianneri:i:'rtiE:emct::::
then  returning it to  its original  position.

§±heef5fh:t:::e:nice:f3e:vh:::t;:hn;e¥p:esener::sc3u{naar:,::[#e::;i:::ew€£:f.hu:u:R;,jpc:::poennd#:;

ITi[ge,tf§;:vuoae!::yea;ei#:Ei:;e:n#je::siie±.d;±ev|t;?seina:rme°ass:gi::mprF;deu[eatsmu:::#:::

•.To facilitate insulated mounting the eyelets in the fixing bolt holes are   removable

Page 2
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TUNER   SCREW   SETTING.

(The  tuner  screw setting for  any  frequency  should  lie  within  the  area  enclosed  by the  two  lines,)

No.  oF   TufaN5   oF   TUNER   SCREW.
+++

Issue   I.May,1960

I u        u        ®       o`         A       N    ur-        ru        t>       o`        oo       u        ro        +

\ a0

OD6

C)

0)rvaa

UlNU|

0)ulaC)

®Ji

11I)rrl
aa

E:9

=J,#8

®i8

0)®aC)

OD®C)a \
aa8 aro

Page 7

FERRANTI   LIMITED,   GEM   MILL.  CHADDERTON,  OLDHAM,   LANCS.



SZ5lA       I                   |FT-..len.anti I

TUNER   SCREW   SETTING

(The tiiner screw setting for any  frequency should  lie  within  the   area  enclosed  by  the  two
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F7errant-I
KLYSTRON

A rugged wide band  Reflex Klystron for use as a Local Oscillator
Designed  for  low  voltage  operation  and  to  provide  extreme

;:a:n;:jl:tln:cn;Slddrstet.'ii:jt!:t:ytdu:r:edi:a:r:I:*:°t%;e:Y:egr,;n:g:*'j:#:eenu:i:
circulation.      It   is   a   direct   replacement  for   American   Type
VA20 I a

Woey#ngp.,sition
Electrode  Connections   ...

FREQUENCY   RANGE.

Mechanical  Tuning  Range

3eo!t:;;TJnG:-:3!(n:P,#;:.::,6
6A:Z.  (|7o  gin.)  approx.
Moulded  flying  leads.

...     8500-9655   Mc/s

!i::c:k:;?e:ess:C(:;Co;::u:;n::rt=:I::i:::s:::t:hf:rue:q::::f:;.:u;an%:an8Teh]enaavpeprra°g:!Tua::`ryt4oi:::n:s

RATINGS.   (All  ratings  are  'Absolute')

MFTX: E==:a:V8:%§=       ..

Max.  Resonatorvoltage...          :::
Max.  Resonator Current
Max.  Neg.  Reflector  voltage     ...
Max.  Reflector  Current
Max.  Vh-k
Max.Vibration      ...

#:X: Slit:::d(:?::todpuerr:t]j::)    :: :
*Max.  Body  Temperature

CHARACTERISTICS  AND  TYPICAL  OPERATION.

tR::loe::::rv€Ltrargeent

Reflector Current
Poweroutput      ..

6 .3   volts
I.2± lot/o  amps

6 .9   volts
5 .7   volts
350  volts
60mA

-500  volts
10wA
45   volts

r-
I    Issue   I.

I    Nov..1963

5i¥:p:e:r:;t:u,|=:g:¢:c:offiicife8r:nt

*Reliability  will  be  seriously  impaired  if this temperature  is  exceeded.

tsee  Graph  on  Page 4.
tMeasured  aLt  half  power  point.
§At  mode  peak.
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CHARACTERISTICS   AND   TYPICAL   OPERATION   (Cont.)

*Noise      ..

tTuner  Re;ettin.g..Accu.+;cy  (rf`.;x.   A.i:)
±Tuner  Side  Thrust  (max.   AF.)

Vibration.

<3x lo-la   W  I  mc|s I  mw

o!5MMC!is

The  max.   peak  to  peak  frequency  variation  from  vibration
of  20.-1000  c.p.s.  at   log.  is  0  .2  Mc/s.

Shock.
The  maximum frequency  deviat;on  due  to shock of  150g.  is
I   .5  Mc/s.

NOTES   ON   OPERATION.

Mounting.

The  klystron  should  be securely  bolted  to  the  mating  waveguide flange.    Normally
the  resonator  (tube  body)  is  operated  at  earth  potential;  when  operated  with  the
resonator above earth  potential suitable insulation should  be  provided  between the
tube  and  waveguide  flanges.

Applied  Voltages.

:th[::Fepd°:teat:tr:htahtetha:pC,[j:Ca:j!;LnoYhajncyh::,et:g::ystronjsbeinginstaHedisthorough|y
All  quoted  voltages  are  relative  to  the  cathode.

The  applied  voltages  should  not  exceed  the  maximum  published  ratings  under any
circumstances.

Voltage  surges   due   to  switching   must   be   limited   within   the   maximum   ratings.

Heater Voltage.

Life  and  reliability  are  directly  related  to  the  deviation  of the  heater  voltage from
its  centre   rated  voltage,       Under  Lno  circuinstances   should    it  deviate   by  more
than  ± '0%.

Reflector  Voltage.

The  Reflector must always  be operated  at a potential which  is negative with  respect

::mteh:Ee°fr:i:ncaattohr°Joei.t::gi[st:pPp°iYYe::SWR:ynsthh°eu|:fre°c:obrevd:itca°gnen.:C:eodd:,ua:jend8.#:
magnitude  of  the  modulating  voltage  must  be  limiced  to  the  extent  necessary  to
prevent  positive excursions of the  reflector voltage.    When  there  is any  possibility
of  the  reflector  voltage  becoming  equal  to  or  more  positive  than  the  cathode  a
protective  diode  should   be  connected   between  the  reflector  and  cathode.     The
performance  of this  diode  should  be  checked  regularly.

Load .

For correct functioning  of the  tube  the  load  should  meet  the following conditions:

(a)I     9svwrRt:i ,:?:Ct[£aend  ,a.Eetr:tjE8  tf:eb:Tency    range  the   load  should   present  a

(b)      %::rsi:eu,fdrepqrue:::: :av§W:R7;8fq%sts°ti;5n°? .¥Ct.oatnhde9t.S5:. t°  I °i5°°  MC. the

Failure to meet condition   (b)  may result in the occurrence of spurious  mocles.

Life.

I:h:euo:f:i6ifBtt:heo:ui:;:::an:9se5:;6::e:xa:t::t°a:;i:et:niho:n°dT,f::I::n:s::w:;ae:r:Ssh:a:H::i.:daAp:p:a;:e#i8L:
ratings  are  exceeded.    See  also  the  note  on  `Heater  Voltage'  above.

*The  R.F.  noise  is  the  sum  of the  R.F.  noise  power  in  two  channels  40  Mc/s.  above
and   below  the  frequency  of  oscillation,  compared  to   normal   noise  at  290CK.  in
the  same  channels.
The  noise standard  used  in  these  measiirements  is  a  Cvl88l  discharge tube.    The
noise  power is expressed  as  Watts  per  Mc/s. of I.F.  band  width  per  mjHiwatt of R.F.
output  power.

ttRhees::tj::s=Crceuwr::yroduegf'hn:;ptrhoex!:eaqt:fyn::ifdae:iartj?:eYthhj:rd:::c:Fas:,I:hf::Te::::i:g

it  to  its  original  position.

I:t:g{:etqou:::ytodpe:'fa:L°en:uC:::esdp,:Z,:'fneetahcrhu:tftdwu:iou:::„;PpP:}Cpaet:°dTc:ifaraa±J:=

both  of which  are  perpendicular  to  the  spindle  axis.

Page 2.
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TYPICAL  ELECTRONIC  TUNING  RANGE

SOS

I-
-

MOD,E  5!

•85cO                                                                 9000                                                                  9500

F.REQUENCY .  (M'c/s)

TUNER  SCREW  SETTING

5'0,

9 000                                                             9500

FREQUENCY  -(Mc/I)
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FERRANTI
"X''  BAND  NOISE  TUBE

i;:i,i.;;:::;i:!:;jpi:r=:ill::ne:wghua::3::ustTazo::a:a,?:,hF::;L¥rn;:a:i:,:#:ni!

PHYSICAL  DETAILS.

#:tdui|eejsjonn°srmo?"{h;supi`;eudnt]nanadw:fvet8hu:a:uB:e°uanrt€
shown on the drawing overleaf.    The tube can be supplied
without the  mount  if desired.

HEATER.

I::::: !:lrtraegnet                                ::     o:;3 :#:.(nom.)

RATINGS  AND  CHARACTERISTICS.

*§tg::£!!P!r!a!t§8::%§u¥r:e!{r:e8net                    "§§ ¥::i::::

t*t:; I:;,rje#j::ispt:3;Ceer                 I 5..... 25 ± 3q2g #r s.

%.sS;#;Rn.%:roiand9.375±350Mc/s.-<|.25`unstruck'  tube  on  mount        ...        <0'2  dB.

§Bandwidth  :   The wave guide mount is normally fitted with

;i;;5eM:.n,i:ff.rk.e?:!to;;:f:ns:e,Ce:iiani?*i:;;i
waveguide Mount :  #teh:|u°tuantbcua;rt ¥n S## Yoj:3 °a:

required.

OPERATION.

::teai;strjF!angcirvc°u':tagwehi:h':L5a°b|:sn€h:h:igdhjasg€rr:Fin:ej:#ag8:V:;

t%hein:P:i:sj,:n±d:#¥doapte::eYsr£';t¥nsegses#o:iy;oS,e:::e:apt;::.sTbe:nt€::.i
sufficient to strike the tube.

FmRANTi    ci{ORE
TYPE    RD65Sl___   _I__

I#seurne°j::ab°jr;:;u;rreeT§:i:isf:?j':g°:e:a,I::gofpeartj°,desistb5:as
ohms   must   be   connected  in series with  the tube.

*at  la±35  rnA.

tT7hoecaavnaa'ad6::snn°o::ejn:Fu::rti:;r:faegreref:e::e:t;rcmoan'tr?:istio::

:!{::;i;:e;;t;;hc;;;t§h;8nijj;:;;e:::::d;ei::;8iie:anr:;::h;a3:ige;;i:p;:::d:€y:i;a;9;:uljst{:a:;uic:{;
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Eel,I,anli
KLYSTRON

i:a::jr::eir:e§'':%::ji;:;:d::bsi,!¢iy:::e;9:rsr::use:%iia:C:a:t#n%:;tn::a:3ma:::

PHYSICAL  DATA.

Dimensions                           ...          See  Drawings  on  page  2.

output connection                 :i:n'.t6xGt;oP#¥-3£9{:i8fls::i::

waveguide.

Mounting  position                           Any.

Weight       .........          6     oz.     (180gm.)     approx.

Base                                                           Moulded  with  flying   leads.

Top  cap     .........          Moulded   with   flying   lead.

COOLING.

Designed  for  cooling  by  conduction  and  free  air  cir-
culation.     Forced  air  cooling  is  not  usually  required  but
the  Klystron  body temperature should  not  be allowed  to
exceed  20o°C.

HEATER.

Heater  voltage    ..+           ...                                                  6'3  volts.
Heater current   ...                                            I.2  ±10%  amps.

FREQUENCY.

Operating  Range               ......     8500-9600  Mc/s.

TUNING.

The  single  screw  tuner  covers  the  frequency  range
in  approximately  4£ turns.     Clockwise   rotation  reduces
the   frequency.     The   average  tuner   torque   is   35in./oz.
(maximum -50in./oz.).

RATINGS.

Max.  Heacei.  Volcage       ............    6 .9  volts.

Min.  Iieater voltage        ............  ` 5 .7 volts.

Max.  Resonator voltage              .........    350 volts.
Max.  Resonator current            ......         55  rnA.
Max.  Vh_k               ...............       45  volts.

Max.  Body  Temperature              .........     200°C.

Reflector voltage  (negative)     ......             O-500 volts.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON.   OLDHAM.   LANCS.



VA20lB

CHARACTERISTICS  AND TYPICAL OPERATION.

E!eeaa:c::n;:|tRaagne8e                                 i:a§t:h9e6dco                          vMoC|tss..

Eeosdoena€o.:.vo ltage                   2:g                                 393                  vo ,ts.r-----,-J---
Min.      Av.        Max.     Min.     Av.        Max.

Reflectorvoltage      40       -   -120     "       --200   volts.
Resonatorcurrent      -        33                    -        41        45    rnA.
Reflector current       -       -
Power output...          12         30 fo      ;     L25   #W

=::t5.::;:enT::::;:       30       45       -      20       co       -   Mc/s.
tivity               .       I.a      3.a         -          .5       2.a         -Mc/s/volt.

TemEeorea&rci:nt         _loo      _3o    +5o    _loo      -3o     +50    kc/s/°C.

He€;eerffi¥?e'::8e..         _        _      I.5        _        _       I.5    Mc/s/Volt.

SNoise                 ..................         <3 x  lo-14  W  /  Mc/a  /  mw

tTuner  Resetting  Accuraey  (maLx.  A F.)      .........                 I   Mc/s.
*Tuner side Thrust  (max.  A F.)        ..........           O .5  Mc/s.

Vibration.

c.p.sT::imo:i.sPo?2kMt:/s?eakfrequencyVariationfromvibrationof2o_|ooo
Shock.

The  maximum  frequency  deviation  due  to  shock  of  150g.  is  I  .5  Mc/s.

NOTES  ON  OPERATION.
Mounting.

¥°::ri::!§i:;:R|:h:!n;:ede:enn!iu:Sbi;u;rge:;!e):br:;:ai#ii:e!a;:s:ug:e;i¥;:pna:Vtueig:t,:;:;sflh::h:;e:
Application of Voltages.

!tri°:r:a:us!t3a[n;cae:s£;:h8:ftdh!£ie:r;:;:jle:d:v!#g:et:no:n:c:kf:yd::ti°e:;i:;ii:u::nu::a!i;:dh::
ratings.

Reflector Voltage.

--:--=_:_:I:-i-:-:::_i:-i_=:i--::i-:-i_:---::_---=::i_--:-----_=---:I---:::-if:::i---

Load.
For correct functioning of the tube the load should  meet the following con-
ditions.
(a)    fhta:hf {5etqou:a:yt:`b:.Perati°n the load Should  present a VSwR of less

(b)t?:e,::!esiroeuq,:e;rceys:#t8aesvs*#of::;5t#a#f..:ntdo9c'h¥t::e'.°'5°°MC.
Failure to meet condition  (b) may result in the occurrence Of spurious
modes.

'::h:esBa:j6e#c°:i!:;:eits::esnucToi:!cei,ta.tF,.o:?icsoemp:awr::itnot¥:rcmh:,n::'issecoari/9S6oaR:Y:

The  noise  standard  used  in  these  measurements  is  a  Cvl88]   dischange  tube.
The  noise  power  is  expressed  as  Wa€Cs  per  Mc/s.  Of I.F.  band  width  per  milli-
watt of R.F. output  power.

i:*e:s€t:;S::a:c:cneugrr::cc:r:dft:tn:e:a:g:h:e:,I:p:o3s:t::;¥adt:¥;ath,:,law:£crhnc:anneT:i:,rt£[:emct::::

t±t€g'h:t::;e:nice:f3e:Yhj3:t:.:hn§e:r:p:esener:;?=:Hair;1%:thhere:jij:{iewt±j€.i:u:|i;"pC::;°ennd:c:|'::

**To facilitate this the  eyelets  in  ¢he fixing  bolt  l`oles  are  removable.              Page  2.
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Eel,ranti
T.R.    CELL

#a;T:ii:,ii.;a;i.ij;,;s:i;.sox:a:yE;:os:ps:n:,:,:I;jfe:v:eh;:d::ddTpi;:eg:I,::

PHYSICAL  DATA.

Dimelisions             ...

#iai::iuft:mina';..
Mounting  Position

::.:    gT:E:T:'!(hoe.4d.ri*.ngg~)?ver|eaf.
•..     Alny.

tMax. Aux.  Primer Current
"^#b.,£=(i£#€Eeei#uurrereRF?:n8®

CHARACTERISTICS.

Low  Power Level.

H±i#S§:p¥£:n:r!ie¥?i%°r#:;}!.)

::![!#r:e::£kgs:ekw¥3.i;i;::-

§go?i:L;:e:To(::Mml:f(tl.3tj:..toss)
Primer Characteristics.

Primer Operating Voltage

Max.  Wa-Lveguide  Pressure     30 -Ibs./Sq.  in.

FREQUENCY  RANGE                           ...  9180 to  lo,000  Mc/s.

RATINGS.

Max. Transmitter Line  power               ...          200 kw.
Min. Transmittel.  Line  power   ......               4 kw.

i#.:pi:aail:erp:;:#i::::!5i;ii;;g::a(#::i::!?#i%;a:
:::         :::           38#:

.,.    roto+ioooc.

AY?r48e    Li,r¥.

I.2                I.3
0.5            0.8     dB.

45           loo    mw.
o,.!8          2j3    =rfi(pulse.

I           a.3#B:C

a.02Oto8..8ke4}

2,o         i::)vo,ts.

OPERATING  NOTES.

(I)   i?i.::FIT?stjr°encoai:e'jz:d?ewer  above  50  kw.  a  pre

(2)    A  balanced  mixer should  be  used  wherever  possible.

("   ::°o,€e:Stusi;o#dp:goef:§r:g¥:triraok:°r:.e::tejv:r!v:ft'age:e:i

(4)   :X:t:RJ:c ::Sj::::, jsJ:?tut:ebceu r¥ennn€efebde*es::ilo: owa!:!

;#eijei[:i;o:a.i!e!ihso#eiju:!Ii|p;e;1:c::;ng;%:e!a:u:i:;p£E:f
(5)   ?ehifs rs2£T:gmred#erence in electrical  length  between

;!= ::8B:=:i:: N:::::: (3)
With  primer energised.
lv]easured from  inp-ut flange face.

FERRANTI   LTD.,   KINGS   CROSS   ROAD,   DUNDEE.

9.
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OuX.lNPu

±.O,a.

AIN
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11 F-I

I

11
.11 II I•2EolD'A.

11

I

`Y\ =r!.- + -_`%-®t±

I

I

I

1___
•2 50.
1^.\

ELf6RAD

Ii

-_,#+I.rfux®XS
-SA-

t,p\
in8+Iaco~I

a_,a+I•ut9

a S-
I       ,.22.,±.0.# I

15;s±,;64I

*#?tnh8j:Stahr:efli:rna:ntsd.ParaHel

A-?,h7odesdj:f±fl.adiae,
coaxial with each other.

B-2..h50}esd:ea:C±fl:5&e,

coaxial  with  each  other.

=rheeo4nh?`.%68P.°S±E?REd.asp.%h.OD¥n

FERRANTI    LTD..   KINGS   CROSS   ROAD,    DUNDEE.



Eel,ranti
TR.  CELL

£E#;:rgbsa}n:f:a:T:s!:i€aeJi'espfeocja'Lysedeivne'°bp£:c'::dhj:hrr::,aa6nj:i:5

PHYSICAL  DATA.

Dimensions             ...

#:a¥V.:#:8:ig°::a.e°npressur.6gn:ti:a::/gs';(n::::rxa¥'.3g).°Verleaf

F:REQUENCY  RANGE             ......     8500  to  9300  Mc/s.

RATINGS.

Max. Transmittel.  Line  power                ...          200  kw.
Min. Transmitter  Line  power...                             4 kw.

:#nx..pprri,=eerrss:ppg,|7¥:,,::g:(#:ii:!A:::)+;g8::,,::..
Ma.x.  Main  Primer  CurreFit   `
Min.  Main  Primer.  Current
Ma.x.  Aux.  Primer Current
Min. Aux.  Primer Current
Ambie?St::amg:;ratureRange

CHARACTERISTICS.

::;;:s;:E¥:e:nr:tis:;v£+kg;cop:ack,s:

'..      i*!#

...   ro to  + |oouc,

Av,er3ge    L!,Tit.

a.5             a.8     dB.

:?iitf:.::Baa.Ee:.5k:d!i#.w::;         o,.58
45

A::°LVoesrsy(|im4ek(W°.)id:.loss)             I
**positionofMin.V.S.W.                 o.o2o     ±o:83,)ins.

Primer Operating  Voltage... 210          :t:o:}volts.

OPERATING  NOTES.

(I)    For   operation   at   a   line   power   above   50   kw.   a
pre-TR.  cell  is recommended.

(2)    A  tialanced  mixer  should  be  used  wherever  possible.

(3)   =ehifs Tsa*mdueTrg!g:Fence  in  electricaLI  length  between

`4'Tio%!:s;#3`:dp.if:psr;gi:,::bf:ii:i::::rs::s:fe:v:e::v=jt:age.:.e:i

nected   in   series   with   the   electrodes   to   limit  the

:j[:ij;:i,:eivie;;;::¥=:ii*¥:n;ndi;a:;i;:W:¥:;:i;i[g::::i:isle;ig:::[;°i-

;sue:f,nr:iec`flrua::eerris`t.i9s,eratingNote§"

¢§#je:3u:C:i::f?:t:e:i:::pfuft:f:;ngeface.

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON.  OLDHAM.   LANCS.
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r- 1=el,r'ahti
T.R.  CELL

sAui:ar8iaedfob:npdreT;Ru.|sfneg'.'W+tahytbwe°uskeedep-na'Lvreanec'he::r::iie±ne:
or  balanced  duplexer systems.

PHYSICAL  DATA.

gjrf::rs+:tn:sin:na,s...:       ::..:   S;5;.,u6t„t3:4g*.Fg,.over,ea,

#=u.nwnagy:::i:ieonpressu.r.;    fony6s./sq.  in.

FREQUENCY  RANGE             ......  8500  co   loooo  Mc/s.

RATINGS.
Max. Transmitter  Line  Power
Min.  Transmitter  Line  power   ......•.."I,.:i:DD_:€_:pp_#;==:ss=ppE;yyvvoo|t=z=......

*Max.  D.C.  Primer current        ......
*|v|in.  D.C.  Primer  Current

E#:::E:?.kpEi:.prrtmuer:.snu.pplyT:ltag?..
Ambient Temperature  Range

200 kw.
4kw.

-1500 volts.
-950 volts.

Jiigo?;s±,oo/o.
10  rnA.

(not operating)        ......    40 to  +  |oo°C.

CHARACTERISTICS.
Low  Power  Level

#;:%:;;(;i:gngi:#M:(c:,:s).,:.
§lnsertion  Loss        .........

High  Power  Level.

::ij°i{rjBirie::{kg::kwi;.i;i;:i::n;:P;:jdse)edd))            §5! i:#(.3:!§:

loo  mw.

I:.:.:           o.:g:B:C.

::: 0 .014 to a .028  ins.±g:;,:L::eLTot::Mmf:ftt:.Sit:.I.
Primer Characteristics.

D.C.  Primer operating voltage            l80  to  280 volts.

OPERATING  NOTES.
(')::|T?sP:::;i:nmaetnad:i:.ep°Werabove50kw.apreT.R.

(2)  A  balanced  mixer  should  be  used  wherever  possible.

(3)i:ase;;e::ad;:S;Wo:phe:::t:heer¥;es'aeDC;gisd;erd:Le::ceat:€fi:W:a:ncr5kei:

D.C.

`4'Fhhaefn;#.;n:gTs,:g:b:tc8tf,2:,;fe:ci:.-:P:u!:seh:mujitbE;:;;:is;g::;

which  must  be  immediately  adjacent to the  pre-pulse
terminal.
Pre-pulse  CharaLcteristics.
Peak  amplitude  :  650  V.±10%.     Duration  :  2/wsecs.

`5';:a:aat:;:'?:;:es::i:as,Es:;c:t,rio:d:i:,h¥::o!:s!:c:.:i:din;rfeuT=:

trode  current to  between  loo and  185  microamperes

fdtja,cee=:toon:hem:feoctTod:utsetr::nat,::e:rL#emn:d::i:Lz
atjon  oscillations.

(6)  :eh,isTsaxriFum  difference  in  electrical  length  between

i#ei=iiie;ii;i:¥ni:Nfp:i::esfl::n(g3!,:a:c:.(,5),

FERRANTI   LTD.,   KINGS   CROSS   ROAD,   DUNDEE.
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Eel,Pan(i
T.R.  CELL

§ai}:n:cqa::i:i;:7;8:|€ec.{S:.;;fx¥:3i:,ic:I:ugtsy::e::::'3:jn:cuheendcyd:ap?g:e:4::

PHYSICAL  DATA.

Dimensions
Waveguide

#:_:.;*n:g:Ego:::leo.n;.ressu.I..:    £n.y_6.s ..,.s;: i:.

:::    %:G°.it6'!foe.£,7a¥!nog.}V):rleaf.

FREQUENCY  RANGE

RATINGS.

Max. Transmitter  Line  Power
Min.  Transmitter  Line  Powel ....

:#i;... #jj£:: S:uuup:p:I:yyny:i't::a:%    :::
txLnb,:;i:I:e:ram::u,rrra::trek;.nge

tcHARACTERISTICS.
Low  Power  Level.

§%,sS:¥;Rn:ig¥;.9:#:)s

8490 to 9578  lvlc/s.

200 kw.
:::              4 kw.
•..- 1500yolts.

•       i50 yolts.
I,8£:A..

40 to + loo °C.

High  Power  Level.

::iiifrjBEr:e::!kgs;ekw#;:;:::-    ::       .
Recovery Time  (to 4dB.  loss)              ...

......           o.£dr~B:,,..SE€;.EogiES!,i:it-a:V..a.i-..----'.&.o58;.:oo.3£

Primer  Characteristics.
Primer operating  voltage         ...         200 to  375  volts.

OPERATING  NOTES.

(I)::|i:Per:€:°mnj:€e:I:nd:Powerabove50kw.apreT.R.

`2);:?,u:,EDS.uir:esruapp;fie3iFoe=:r:::g.:yen,yot,I:geel:itToedg

(3)  A suitable  resistor should  be connected  in series with
the electrode to limit the current co becween  loo and

i::,n.:c;t:e:dota:in:r:£i.;;tno:t:t:,::i::.mn':ra:ee:i?h,?kde:eh:oe:r|'Fv..n::i
(4)  A  balanced  mixer should  be  used  wherever  possible.

70 mw.

2j3emr#/.pulse
4  LLsec.

*See  "Operating  Notes"  (above)  Note  (2).

tsee  "Operating  Notes"  (above)  Note  (3).
*The  figures  quoted  are  "Limit"  figures.
§Wjth  primer enengised.

•.Measured from  input flange face.

FERRANTI   LTD.,   KINGS  CROSS   ROAD,  DUNDEE.
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r+-``fl-r+Issue3.Apr..1963

lrenra»fi'l
CATHODE  RAY  TUBE

SCREEN  TYPE  "A"

RELATIVE  SPECTRAL  ENERGY

EMISSION    CHARACTERISTIC

908070atru=80I=50a<Cr40Ill>=ILLJc£3oeo1040

`A`  'pHoSPI HOR.

/ b,.

` \
; \

\

\
\

I \
'
I

1 \
` \

` \
/

00                            5 000                             6000                             70 0 0

WAVELENGTH    (A)

THIS  PHOSPHOR  IS  EQulvALENT  TO  u.S.A.  PHOSPHOR  TYPE  P24

FERRANTl   lIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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SCREEN  TYPE  "A"

PERSISTENCE   CHARACTERISTIC

RAIlo   OF  PERSISTENCE  LllMINANOE  "0  EXCITATI0N  LUMINANCE  (a/a)

og±888

a.
fo,

+f```^
/i+i+S`j` R`.`''`

Z

i&Gqh
zS!

® sa,a\
®a

/ /
/ /
/ /
// /
I, /',

//

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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r-,,I-.+t'I`'\rllssue\3.Aug.'1962

I=eppanti
CATHODE  RAY  TUBE

SCREEN  TYPE  ``C"

RELATIVE  SPECTRAL   ENERGY

EMISSION   CHARACTERl STIC

908070>cJ=6oZuJI=50a<er40Lul>=ILJJac3o£0104

/ `C''PH0SdHOR

/ \
fro

\
\
\

1

I

I \
` \

` \

1 \
1 \

/ \
/

0 00                             5000                               6000                               7000

WAVELENG"    (A)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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Fly`\.rlIssueIOct.1956

FERRANTl

)

CATHODE  RAY  TUBE

SCREEN  TYPE  "D"                           f[iRAm

RELATIVE   SPECTRAL   ENERGY

EMISSION   CHARACTERISTIC

908070=cOCr|LJZu=5o±aCr±40+<IIllCr30£0104

`D`
HOSPHORI

I

us

I

i

1

[

I

I \

I \

1

\
\

/ \
/ \\

L \
00                                5000                                 6000                                 7000

WAVELENGTH      (A).

FERRANTI    LIMITED.   GEM    MILL.    CHADDERTON.   OLDHAM.    LANCS.



SCREEN  TYPE  "D"
PERSISTENCE   CHARACTERISTIC

loo8060402010864-2I
I I I                                                       I                '0®

\ I         D    PHOSPHORIll

\
\ I

\ I

\
\
\
\
\

\ I

\\
\ (\\\ 1\ I\ '\\ i\ j`\ I\

0                    20                   40                    60                  80
TIME  AFTER  REMOVAL OF  EXITATloN

(MiunsEcONDs)

FERRANTI    LIMITED.   GEM    MILL.   CHADDERTON,   OLDHAM,   LANCS.
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r--.,r+IssueI,July,1962

Eerranli
CATHODE  FLAY  TUBES

SCREEN  TYPE  wE"

SPECTRAL   ENERGY   EMISSION   CHARACTERISTIC

This   is   a   three   component   screen.     The   relative   spectral
emission  for  each  component  phosphor  is  shown.    The  three
curves show the  re a.tive  radiant energy as a  percentage  of the
total  energy  for  each   individual   phosphor,   but  they  are  not
related  quantitatively.

The   ratios  of  the  three   components   can   be   varied   to  suit
customer  requirement,   (for  some  applications  the  blue  com-
ponent can  be omitted).

loo908070i6DZIll±5DS34og5soa:20'04 I
I

'91

A I /
` \ \ / \
' \ ` \ ` \

\ ` \
' /

\ / \
A \ / \

1 I '\ \ /
;

'1

\
) / \ \ \
/ / \
/ /

I

I \
/ \ I

I \ I I

/ I

i

/ / I \ V \
/ I / II

1/ / I \
II

II

I

000                                   5C)00                                  6000                                    7000

WAVELENG"   (A)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



SCREEN  TYPE  ``E"

PERSISTENCE  CHARACTERISTIC

The  persistence chara,cteristic depends on the  relative a.mounts
of the three  component  phosphors  present.

The  blue component  has  the  longest  persistence  (of t-he  order
10   prsec.  to  I/E  level).

The  persistence  times  of  the  red  and  green  components  are
similar,  Of the  order   I   or  2   prsec.  to   I/E  level;  therefore  any

phosphor  mixture  from  which  the   blue  is  omitted   will  also
have a persistence of that order.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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I   FERRANTl -
CATHODE  RAY  TUBE

SCREEN TYPE  `` G "              f[RRAm

RELATIVE   SPECTRAL   ENERGY

EMISSION   CHARACTERISTIC

908070>260L4ZIllrZ±50C><ceLL,>=4o<ILJJa=30201004

/ 1

t` pHo
I SPHOR

\
` \
(

\
\
\
\
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\
\
\

/ \
/ \

00                                         S000                                           6000                                         7ooo
aWAVELENGTHA

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS,



SCREEN  TYPE  " G "
PERSISTENCE   CHARACTERISTIC

'13 I'G`PlloI
SPHOR
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\
\\\
\

\
\\\ \

0           TIME'°AFTER   C::SATloN   o3F°   ExciTAT1:N     (Micft5:.sEcoND:)                   70

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



Issue  2Feb.,1962.

Eep:a_nTi__
CATHODE  RAY  TUBE

SCREEN  TYPE  ``H"

RELATIVE   SPECTRAL   ENERGY

EMISSION   CHARACTERISTIC

908070>a=60Z|LJIZSOa<tru40>L<IE:3o20100

'`H`P`HOSPH0R

/ \
„®

` \
\
\
\

1

1 \
I \

1 \
' \

1 \

\\
/
/

5000                          wAVE6L°E°N°oTH   (i)                   7000

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



AFTERGLOW  CHARACTERISTICS   OF  TYPE  H  (ALUMINISED)  AT 20°C
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'DECAY   "E  (5Ec;0                               102

LUMINANCE
DURING    EXCITATloN            4.         210.5

5432I1.8•6•4 \L\ \\\
FINAL  ANODE   VOLTAGE    -J5  kv

L`
i

I

IIi
EXCITATloN-     FULL   DEFOCUSED

RASTER   FOR   2   MINS,
AT   S0  FIELDS  PER  SEC.

RASTER                  loo  xl30mm  200  LINES.
I

I \ \\ I\ \\\ \ \ I\\ \
11

I _ 11

i

Ii

FT.    LAMBERTS.

loo                                                                              1000

TIME    AFTER   CESSATloN   0F   EXCITATION   (SECS)

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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I=epranti

CATHODE    RAY    TUBE

SCREEN   TYPE   I.J"

RELATIVE  SPECTRAL   ENERGY

EMISSION    CHARACTERISTIC

loo8070>®E;60Z|d+=50C)<cE54o=I|JJc£302010a

`Ji,HosblloR
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FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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1=err.anti
CATHODE  RAY TUBES

SCREEN  TYPE  ``J2"I

RELATIVE  SPECTRAL  ENERGY  EMISSION  CHARACTERISTIC

loosO8070aQ±|LJ=60+Z<EgoCEuL'E40I|LJa£32010I0

'87

Jg "oSPHOR.
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I \
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SCREEN  TYPE  "J2"
PERSISTENCE  CHARACTERISTIC

PERSISTENCE.   LUMINANCE

T0  EXCITATION     LUMJNANCE  (a/o)

88f88888B
C)6aC200a

/
//
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;;iitecdh.edA°:;navnedn,:itthmpert%jaj:snt;a:sjetsa`sn::Tis;ctayrth°eat:

;:i::i:dh::r:y:;sa;gif:i,iursmc;::a::i:i:!i:;i.:e.afi';::::if::i:i:::::I,ifrE.,i

:;::;Vfi:n:ii:;S:t,:jbi§;iioeih;;::;;i:epi:i':e!S;ju;rnbi.;i:t;s:::°#c,i';:i:jh::i;::::ni:

;::i:jn:r:a€f::P:€:rfo:t::me:t:ofje,}S:i:€:h£.:H¥':t::u:!e::::a:Pde:rdakt,¥o:
On  switching  the  infra-red  to  full  intensity,  all  pre-

£°:;etr:ncfersa.arreedeTsas:::::gesdt°:aiecwnhce°nmomb:::;a¥osn°°j:
required,  the  infra-red  is  switched  on  and  all  images  pre-
sented  since  the  last  erasure  are  seen.

visibTehfi?iedr:°pde#du:i:€hweiLcthe:!j:i::notfr:I:Ft:epn::::;:ionrc:i:

;;a;i:§i;is:;ii;;jr§ii.i:i!:I;ii;niiifi|'i!:;:n§uisi:::.t:c!;::r;;!i:i::;;itii;;;i:§i

:i:a:g¥re:£[[§§ee:tq:,#::c;afi£¥g:Edv#;:b:rsj:h*:n¥e#::Tjt:h::,p:e[::e::;
complete erasure is reached.

i:f:::rh3e:grin::i:::jan':gwaa:t:c°poY:S::tfh;:atgy:i!C;:t';!s:::,hint:efssr*i:£
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I

CATHODE  RAY  TUBES

SCREEN   TYPE   ``Z"

RELATIVE   SPECTRAL   ENERGY

EMISSION   CHARACTERISTIC

908070>cbCr60IllZ|LJL=SOC=<Cru40>+<I=3o/?100I,

`Z`  P'HOSPHOR

\ '29

/ \
` \

1 \
I

1

I \
\
\
\

\
I \
I

/ \
/

ssue   Iuno1960 5°°°                          wAVE6L°E°N°cTH    (A)                   7000
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i E=err-nti ISCREENTYPE   "Z"

\-PERSISTENCE   CHARACTERISTIC
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Eel,ranti
HIGH  RESOLUTION

CATHODE  RAY  TUBES
3"  diameter  high  resolution  triode  tubes  having  optically  flat
faces with  ground  internal  and  external  surfaces.

Ziiiii

Tentative
Issue 2
July    1961

FOCUS                                                                          Magnetic

DEFLECTION  ......                                       Magnetic-Angle 60°

SCREEN                                   3/2lAM                   3/2I PM               3/2lQM

:,huoosrpehs::nt:pe        :Ar.een                 :;Le                ;jL,e,violet
Persistence                  ultra short         Ultra short    Killed

All  types  have  metal-backed  screens.

Fs:|c:uarttt::d,::an!:Sor,e!:[sts°e::;:nre:::::thpahn°dsbpoho°kr.Character-

PHYSICAL  DETAILS

Base              .... „           812A  (Duodecal)
Anode cap            ......                        CT7 (Recessed

#X:8.Vaei:`t'etength                  .           3(;;D:Ej:a:}%Pjei).22)
Nom.  Neck  Diameter     ...                            35  mm.
Min.  useful  screen  Area                               85  mm.  dia.

For  other  dimensions  see  drawing  overleaf.

BASE  CONNECTIONS
Pin  I-Heater
Pin 2_Grid

Bi: =N: 3i:
Pin 5-No pin
Pin 6-Not connected

Side  contact-Anode

HEATER

Heater voltage    .„                                     6.3  volts
Heatercurrent...           :::           :::          O.3amp.

RATINGS

£:5.:v:g:%rev:is::rg[e::::;jffe)
Max.  Vhk  (heater  positive)
MaLx.  Rgk   ...

TYPICAL OPERATION

g::t:e:ryY:o[`t:a:gg.e:,-:;
*Screen  resolution              ...

CAPACITANCE

Ck-all
Cg-a,,...--...---...

•..           25  kv.
...           Va/2IO

...          200 volts

...           ZOO  volts

...           I.5Mn

...           6.3  volts

...          20 kv.
I..- 90y.

1000  lines  per  inch.

...         « pF.

...           <8  pl:.

X-RAY WARNING

#o';sid:i,n:8Pdei:a:y::b;tf::E:UL:edfd:o:in:'tp¥:e:;:Pg:e:d:::i!;!s'u6ar:e¥;::St::t:i:
range.

*At screen  centre.  Measured  by shrinking  raster  method.

3/21  AM

3/21  PM

3/21  QM

underside  View
Of  Base

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
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Eer.I.ahti
RADAR  TUBES

5ien,,ed.i,1:net::dDisLP:*yTvu.i::g¥icE|emc:::i.baa.i:ef.:Curs:e::,,,Iba,gene,t::
small  radar  installations.

FOCUS

DEFLECTION

SCREENS

*Phosphctr  Type
Fluorescence
Afterglow
Persistence

Low  Voltage  Eleccrostatic

Magnetic-Angle   53°

5/03HM       5/9j3.JM    5/03"
•H'                                                 .L,       .

:::     Orange         BIue           Orange
.`.      Orange         Yellow     Orange
...      Verylong    long            long

All  Types  have  metal  backed  screens.

For  further  details,   refer  to  the   relevant  phosphor  charac-
ceristics  at  the  front  of this  section  of the  handbook.

PHYSICAL   DETAILS.
Base         .                                                  ..      812A(Duodecal).

#n:.i?s?e;:p,,!cLr.e:n:gnthAr:a       .::    f8T37.:R:e:c::::d  Ban Type.
Mountingposition....Anzoe;Cn:Ptverticalscreen

For  other  dimensions  see  drawing.

;7hoaess}:B:ain:de;5i;c:hLa:;?ebteh:uTpyp;'eedN::.C:raenr::;ee:I:lei;n5d/6§thYB:

BASE  CONNECTIONS.
Pin  I-Heater
Pin 2_Grid
Pin  3-No Pin
Pin 4-No Pin.
Pin  5-No  Pin.
Pin  6-3rd  Anode.

HEATER.
Heater  Voltage
Heater Current

RATINGS.
Max.  A]  Voltage
Min.` Ai  Voltage

#fnx.:A22++A44V:i::g:
Max.  Pos.  A3  Voltage  ...

#:x:  RE:k

#:"e=g{tE:¥::a;:::t;rvee,,...

500  Volts.
200  yolts.

I 5 , kv'
8 ,kv.

+ 500 volts.

::::1111      :

•  -500 volts.
•        200  volts.
.        200  volts.

I.5   MQ
I.0   MQ

TYPICAL  OPERATION
lstAnodevoltage       .                                             ,        300volts.
2nd  +   4th  Anodevoltage     ...                                        12  kv.

}Vgdf;rn:fseuaY°c'::goefff°:.:°CuS..:         =300 €a. +  3oo volts... -30 to -70 volts.
CAPACITANCES.

Ck-all     .                                                                                          <8pF.
<8 pF.

*:hs:::i:On;sryTyopres`,:ta:do;I;garsep:jt:b:eyet:abcu[:jfvoaT:::t:fb:it#

current.
toptimum  focus  lies  between  these  values.
§:*cee8:`8usr|::'tdh:epveer|obdei:°:;:i¥:t#t:ftree:Psewcit[ct:int:eo6:t*:::

it  may  be allowed  to  rise to  +   I  volt.

5/03 HM

5/03   JM

5/03   LM

Base
Connections

underside View
of Base

FERRANT[   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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E]epl-anti
TELEVISION  MONITOR  TUBE

fes5o:I::iho::amDe::irg::Eeaswit:a::traa'vb:aecwk£:dsec:eteunbeh.avin88ood

FOCUS                                                                           Magnetic.

DEFLECTION  „ ..........           Magnetic.

SCREEN.
Phosphor  .........                           Type  `T'

Fluorescence......whj!er:etalbacked).
Persistence......Short.

PHYSICAL  DETAILS.
Base                                                         ...          International  octal.

An£:eo€earpai|  Len.::h      :::         :::         S87Jfae.CessedTBya;'e).
Max.  Diameter     ......                          127  mm.
Neck  Diameter   ......
Min.  Useful  screen  Diameter   :::         i38±i:.in.

%:i::;e(rT:ib:eaJ:i:en)s se.:.dray;i.ig.     5°° gins.  (llb. 2oz.).

BASE  CONNECTIONS.
Pin  I-No connection.              Pin 5-Grid.
Pin 2--Heater.                             Pin 6-No connection.
Pin  3-Ist Anode.                       Pin 7-Cathode.
Pin 4-No connection.             Pin 8-Heater.

Side Cap-2nd  Anode.

HEATER.
Heater  voltage    .........           6 .3  volts.
HeaLter  current   ......           0 .3  amp.

RATINGS.

#x.i;n:id_A;n,:°idd:e!#:{ia§gg:e::,ve)          i;i &:;
lvlax.  Vh_k  (Heater  negative)...           200  volts.

#=: Psg.-An.d. s.i.p,,, :.+,.d:;..e      : :: #%

TYPICAL  OPERATION.

*;igtd,:A:n°::ge:yya:i:ca:ge;        :::        ...        7.Okv.
300 volts.

-30 to -70 volts.
Av.  Mod.  Drive for

tFocus €girA.  Be?.T  Cur::nt    :::         5%::I;Se.re turns

Recommended  dis€ance of Focus
(approx.).

unit from  Ref.  Li.e              ...             73  mm.

CAPACITANCES.
Ck-all          ............     < , a .0  pF.
Cg-a"          ............     <,O .0  pF.

*The  grid  should  never  be  positive  with  respect  to  the  cathode.

tpositioned  so  that  the  gap  is  75   mm.  from  the  reference  line.

Base
Connections

underside View
of Base

FERRANTI    LIMITED.   GEM   MILL.   CHADDERTON,   OLDHAM,   LANCS.
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1=el,I,ahti
5/21  AM

5/21  PM

iiiiiiiii=

Ziiiiiiil

Jr_-

HIGH  RESOLUTION
CATHODE  RAY TUBES

5.  diameter  high  resolution  triode  tubes  having  optically  flat
faces with ground  internal  and  external  sulfaces.

FOCUS............Magnetic

DEFLECTION  „ ..........          Magnetic-Angle 60°

SCREEN                                 5/2l AM                  5/2l pM              5/2l QM

Fihu=rpehs::nt:Pe       :Ar.een                file               'Q'
persistence               ultra short        ultra short    Rliyl:/dvio'et
All  types  have  metal-backed  screens.

Fs::t:uarttt::df::anj:Sorfe:;rsts°e:hj:nre:;:i:thpahn:Sbpoho°kr.Character-

PHYSICAL  DETAILS

i=:e:eo:earpa,., Len.cth     :::      :::      !!foFJE!:,;;:tial:2,,,
lvlax.  Diameter     .........           128  mm.
Nom.  Neck  Diameter    ......            37  mm.
Min.  Useful  screen  Area                            I I0 mm.

For other dimensions see drawing overleaf.

BASE CONNECTIONS
Pin  I-Heater                          Pin 7-No€ connected
pin 2-Grid                         ;i; r=*N:a:i:Onneceed

!iiEiit;j!nnected         pin ,2-Heater
Pin I I-tl,ode

Side  contact-Anode

liEATER

::::::!:'rt,a.gne.  :::        :::        :::       8:3:=';

RATINGS

¥¥¥.:V:g:g?ehrev::a::r:Ine:::;;ff:)
Max. Vhk  (heater positive)
Max.  Rgk  .... '.

TYPICAL OPERATION

.§c:r;[e:rv,a:i:;i::i:ot±.;
CAPACITANCE

Ck.all......
Cg-a,,

25  kv.
Ve`12.10

2cO vo't$
ZOO yolts

I  .5  Mn

6 .3 yo'ts
20 kv.
-90v.
1000 lines  per  inch.

¢pF.
<8 pF.

X-RAY WARNING

Sfj:s:d:i,n:gpdeam:a:y::b:tf::i:u;:ed,d:o¥m:,tp:rf;e#g:eo:tcee:S:a:po:n,s:a:€kaya;ts¥,.;::
range.

*At screen  centre.  MeaLsured  by shrinking  raster  method.

5/21  QM

underside  View
of  Base

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
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5/21   AM

5/21   PM

5/21   QM

SCREEN   BRIGHTNESS   (FOOT/LAMBERTS)
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E=el,panti
5/28AM

5/28PM

EiE

Eiiiiiiiil

iiiE

Tentatiy®
Issue 2
Now.  1961

HIGH  RESOLUTloN  DISPLAY  TUBES

fn:jtni::H#iTteftaecre#agFo!::dp:::iunta:i°anndD!Sxpt'earynJius:erfawc!:h.

FOCUS..........Magnetic

DEFLECTION ..........          Magnetic-Angle 60°

SCREEN.                             5/28AM                  5/28PM             5/28QM

Fihu:Srpet%ni:Pe   :Ar:en                 ii:e                `Q'
Persistence           ultrashort        u|trashort    R'iti:/dv:°'et
All  types  have fine  particle size  metal-backed  screens.

iFs:ire:uaTht::i:::i:Sorfet';rsts°e::jeo:a:;Vtahne¢hpahn°dsB::E.Character-

PHYSICAL   DETAILS.

Base..........„
Anode  cap           .........

Max.  Overall  Length     ......
Max.  Diameter  .........
Nom.  Neck  Diameter  .... „

•Useful Screen Area  Diameter...

BASE  CONNECTIONS.

Pin  I-Heater
Pin 2-Grid.
Pin 3-No Pin.
Pin 4-No Pin.
Pin 5-No Pin.
Pin 6-Not Connected.

:.:.:.   (jEi+;8:mcij;%e;:T:y_:2:))
•..            129  mm,
•„            37  mm,
...            Ilo  mm,  min.

Pin 7-Not Connected
Pin 8-No Pin
Pin 9-No Pin,
Pin  IO-Not Connected
Pin  I I-Cathode.
Pin  12-Heater.

Side con¢acc-Anode.

HEATER.

E:::::!:lr?egnet .... :         :::         :::         :::,        3:3X:

RATINGS.

¥g!.;v:g|d:er,Yh?'a:,:ef.ec:::g;;g,v.,:::      :;:      i#?
Max. Vh_k  (heater positive)              ...         ZOO V.
Max.Rg_k         .I ..........          I.5Mn

TYPICAL  OPERATION.

Heater voltage  ............          6 .3  V.

t%r¥¥:#,guceti:jff   ..:.::     ..:.::     ..:.::     =#iiny:sperinch

CAPACITANCE.
Ckutll...............<8pF.
Cg-a,,....t..........cepF.

iF::e#::i::;::rk¥i:p:e:,djnh#c,o!,:der:q::S,:re:d€o:a:lbp::no:n:I:utL=f:j!g:c

•Minimum diameter of internal  ground surface

tAt Screen  cen¢re,  measured  by shrinking raster method.

5/280M

FERRANTi   LmiiTED.   GEM   MiLL,   CHADDERTON.  OLDHAM,   LANcs.
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I Fr:-erran,i I                           5/28AM

-,-,-TentativeIssue2.Nay.1961

I
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Fel.I.anti
MICRO  SPOT  RADAR  TUBES

5" diameter optically flat faced  Cathode  RaLy Tubes with  a short

sb.u.'eb:n:::,s.!oatnsjz€ehi.ssyce.?esnmc:iJ,bbeeLncEj:;::|hya:.2;3:!5:va:.t::
area greater than  four  inches  in  diameter.

:ih:!to:d;:nh::;ns.:nl:b::.:;n:!h:t;:;€=neus??gda:n,epe:ns:::r:e:I:yo!:n:;tj;yds:e;r;e{:c:h{
is  electromagnecic  and  external  to  the  tube  in  the  usual  way;
the other  is  electrostatic  and  of fixed  focal  length.

FOCUS      ."

DEFLECTION        ...

SCREEN     ...

*Phosphor           Type  `A'
Fluorescence     Green
Persistence

to  I/e                 I-2  Hsecs.

•..      Magnetic
and  Electrostatic

..      Magnetic.  60°angle.

...      Metal  Backed.

Type.P'                Type  `Q'
Blue                           Blue  violet

5-lo  LLsecs.            <0. I   Lisecs.

BASE  CONNECTIONS.t

Pin  I-1leater.
Pin 2-Grid
Pin  3-No  Pin,
Pin 4-No  Pin,
Pin  5-No  Pin,
Pin  6-No Connection.

Pin 7-No Connection
Pin 8-No Pin.
Pin 9-No Pin,
Pin  lo-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater

-
•,, r+

+

Side Cap-2nd  Anode.

HEATER.

I:::::!:I.t%ne,       .-: .....                     :::    g:Say:I;:

RATINGS.

Max.  FinalAnode  voltage                               ...        30   kv
lvlin..Final  Anode  voltage...                                          12   kv
Max.  First  Anode  voltage   ....     2 .5   kv
Min.  First  Anode  voltage  .... „                          I   kv
Vg for visual  cut-off  (at Va]±2kv)   ngo to -160  volts

#g: ¥#=£ tE::::: ::g,pt:jvvee,,                    :::    288  ¥:;::

TYPICAL  OPERATION.

Final  Anodevoltage                                             .       25   kv

!'::f:a,€t¥s::I:::iao8ffe                             .i ;de2§ #:tss

<8pF
<8pF

Ss°utffheerrwpjht:S8fh°er::;::'apb|:st:hsopresci:Ida:::r;ebc:tmr:Se°*:ii3:nmf:I

specific  applications  should  be  sought.

I

5/7lAM

5/7IPM

5/7l QM

Base
Conections

Viewed from
spigot end of

tube

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



5/7IAM

5/7lpM

5/71 QM
NOTES  ON  OPERATION

FOCUS   COILS.

:Peatsu.i:aLs,:natse,?gnef.ifsomr-,u.s.eel;tit,asnu.a;[ecmo:::e:'ebc,tr:i;::=tii:;:::::::i
(focus  modulation  coil).

|eehn:S::F:ot!:;f€u:S::t£;s£§S§i;t::ry:::yiEo:i;t€e5:{h|¥h::£nthdee:'#eefsacsaa#i:.magnetlc
Main  Focus  Coil.
Alignment Coils for  electrical  alignment-no  mechanical  adjustment

required.
Astigmatism  Coils  to  produce  a  non  astigmatic  round  spot
Dynamic  I=ocus  Coil  to  ensure  highest  resolution  over  whole  scan

area

Tsh;Sr:}::tTj:af,a::St::"dist;unE:I:efdthwe:tshp:tsi::#'tthhee§Ccur::enn:e°nftre}js;
this  means  the  focal  length  of the  combined  lens  decreases  as  the  spot
approaches the  ce`ntre.

Further  information  regarding  this  coil  will  be  supplied  on  request.

SCAN   COILS.

The  design  of  deflector  coils  should  be  aimed  at  producing  a  uniform  field
consistent   with   linear   angular   deflection   and   with   minimum   spot   size.
The  best  design  (or  scan  coils  js   toroidally  wound  coils  on  a  ferrite  core

#:Fphui,Co°rn::nc:i:nesnfd°erde:;:rrt;i::i.n8Tbhre°:gh€:hu:uiap::at;:yu:3Pners:::
ments  to   keep   the  self  capac\ity  as  low  as   possible.     Damping   resistors
should  be  provided.
Any  pin-cushion  distortion which  may result frorri coil  design  is  best correc-
ted   by  small  shaping  magnets  placed  around  the  tube   bulb   between  the
scan  coils  and  face
Suitable   scan  coils   for   most  applications  can  be  supplied   by   Ferranti  Ltd.
Details  on  request.

BEAM   CENTRING   MAGNET.

.A:tTF#:e:rT:a:ns:.an:t:;Td.aeg,c:a::1,rb.:n'::Ts:,s:tdetd;:oj:r:o:b,:d;:egtn:::n:er:r::::o.::n:enc:e:s:o:,ry:
small  external  field.

EHT  AND  HT  SUPPLIES

The   quality  of   EHT,   scanning   and   focus   is   very   important  since  multiple

:guc::dsuuec;°eEnTaTgr:ipe`:;i:fp:hrfee:tp::C:;i:8n%n:d3::tragsec?::`pnp8art:ltd;f::
using  these  1:ubes.
High  Frequency  ripple  on  the  EHT  supply  can  cause  considerable  perform-

;`!:;;¥;::::iie#::y:E:::i.:jEp:T:::;:n:i:;T:::;::h:I:d:s:;i::e::I:::;::id:15:p;Er¥eu.:is;;:;::ig;a;si|:FT:a:.in:r:
capacity  should  be  avoided  to  prevent  "flashover'..

SETTING   UP.

The  centring  magnet  should  be  clipped  loosely  al:  the  gun  end  of the  neck

:iaapiy:::go;CT€Sxyac:u:::;::t;:eie:::;:trj=Pgpr'±e::;::nsaht!a:Slt¢ea:be::ntf:;heeadd:i:b¥`:hf°Eu!
strength  of the  centring  magnet  may  be  adjusted  by  rotation.

Ferrous  metal  should  not  be  used  in  the  construction  of  the  mount.

Neither ferrous  nor  non-ferrous  metals should  be  placed  close  to the  scan
coil.

It is  essential that the  mumetal sleeve  provided  should  be fitted  to the  neck.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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1=erranti
MICRO  SPOT  RADAR  TUBES

5':ij:mTe;:rs:::jsc:2':¥sfl::r';Cse#:tbhe:::,E:sytTh::eos.*toh5,i:tht°ht
screen cencre and the screen can  be accurately scanned over an
area greater than four inches  in  diameter.
The  high   resolution   has   been   made   possible  in  this  series  of

`cathode   ray  tubes  by  the  use  of  an  entirely  novel  design  of
electron gun invoMng two focusing elements, one only of which
is  electromagnetic and  external  to  the tube  in  the  usual  way;
the  other  is  electrostatic  and  of fixed  focaLl  length.

FOCUS       ..

DEFLECTION        .

SCREEN     ...

*Phosphor            Type.A'
Fluorescence     Green
Persistence

to  I/e                I-2  usecs.

PHYSICAL   DETAILS.

Max.  Overall  Length
Max.  Diameter
Nom.  Neck  Diameter
rii-n:  'us-e'fLl-S-c-r-:e-;-i)'iame£;'r         :              ...      I  lo   mm

For  other  dimensions  see  outlin.;  drawing  on  Page  2.
Electrode  connections        .                                ..      Flying  Leads

ELECTRODE   CONNECTIONS.

•..      Magnetic
and  Electrostatic

......      Magnetic   60°  angle.

...      Metal  Backed.

Type.P'              :rupee jfoio:et
Blue

5-I0  usecs.           <0.I   usecs.

I..      473   mm.
135   mm

::.        37mm

RATINGS.

Max.  Final  Anode  Voltage
Min.  Final  Anode  Volcage  ...
M"%:Ej::StAi=f=l€::?gz=...

#::',i;:s[a(|[c:::-:f:`:a;t,at;y::ef2kv)

!!::f:;:t::s:u:iv::'tt.ao8ffe

CAPACITANCES.

::=ii           .-.

5/7lAP

5/7I PP

5/7I QP

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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llsEFllL  SCREEN   DIA.I

II

)N

1'T
I

1

!A

i

\

\REFEREl

I LINE.

cl h:;HNtTLHEFDIA.

LIII
Tf::-Ti-i.<` -I   -

DIM. lNS. mm. DIM. 'NS. in.in.
A 2.953±.118 75±3 F •457 ± ..838 37 ±1:5
C 18.228±.39+ 463 ± 10 L' 36 914
D 5 .118  ± .079 130±  2 L2 36 914-
E 4.330 Ilo  MIN. N 2.756 ± .I '8 70±3
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NOTES  ON  OPERATION

5/7IAP

5/7lpp

5/71 QP

SCAN   COILS.
The  design  of  deflector  coils  should  be  aimed  at  producing  a  uniform  field

i°hnes!8:::tdeY:i:Rj;nre::a:nc8ou;I,:rjsd::::fa:nya*dou#hco#jn;Tuamfe:P;:::;Ire:
with  the  connections  for  each  winding  brought  out  separately  to  permit
push   pull  or  single  ended  operation.     The  coils  should   be  wound   in  seg-

smheonutia  tb°e  5::5[dtehde.  Self  Capacity   as  low  as   possible.     Damping   resistors
Any  pin-cushion distortion which  may  result from  coil  design  js  best correc-
ted   by  small  shaping   magnets   placed  around  the  tube   bulb  between  the
scan  coils  and  face.
FOCUS   COILS.
The  tube  is  intended  for  use  with  an  air  cared  electromagnetic  focus  coil

?f:caussujfoadbL;a:js:L8:::i;r-free  Coili  Supplemenced   by  a  dynamic  focus  COH
Ferranti  Focus Coil Assembly Type  FC5  has  been designed  as aL thin  magnetic

+ehnisstF°o:::V€::,tA:s:#Fyst:nr:::;uotj:tne::.[hichthetubeiscapable.
Main  Focus  Coil.
Alignment  Coils for  electrical  alignment-no  mechanical  adjustment

required.                `
Astigmatism  Coils  to  produce  a  non  astigmatic  round  spot,
Dynamic  F:ocus  Coil  to  ensure  highest  resolution  over  whole  scan

area.

Tsh;Sr#:tTj:af::St::!'di:t;:E:I:efdthwe!tshp3tsi::#'tthheesccur::enn:e°nftre}::}
this  means the focal  length  of the combined  lens  decreases as the  spot
approaches the  centre.

Further  information  regarding  this  coil  will  be  supplied  on  request.

BEAM   CENTRING   MAGNET.
A  weak  permanent  magnet,  clamped  to  the  base  or  neck  of  the  tube  a

!j:tit,:;h}::trhe:scoa;:8,deetcoa,nerbaen::luis:etdh:°gErn°:jeds:gtnheaf:rtrhe:t;°r:sneencceessoafr:
small  ex€ernaLl  field.

SETTING   UP.
The  centring  magnet  should  be  clipped  loosely  al:  the  gun  end  of the  neck
Bias  and  H.T.  voltages  should  be  applied  and  a  raster  obtained.    Without
applying  focus  current,  the  centring  magnet  should   be  now  adjusted  and

:i:gnpgetdh:,rteh:a::nstyrrn:eJ;:!n°efttJ::yrg:t::ju°sntetdh3yfarcoeta:{otnh.etube.The
lt  is  aLdvisable  to  use  no  ferrous  metal  in  the  construction  of  the  mount.
Neither ferrous  nor  non-ferrous  metals should  be  placed  close  to the  scan
coi I .
It is essential that the  mumetal  sleeve  provided  should  be fitted  to the  neck.
GENERAL.

I:h:e:dr::a;fe:dp:Si::%th:oe:;;::ra:tc:e:Pj!;ie!i;t!d:;a;€:::rfee;:rd;:::s¥%:c:i:i€;duct:#;:;h:e.s;i:%,:t;#{
danger of EHT  breakdown.

I::s'::tsht:dtehretE:neaes'yecfi:trt?::Soirtehea'::a:nacnadpi::autse€oi[Ts.amannerwhich
The  cylindrical  shape  of  the  resin  coating  facilitates  firm  clamping  of  the
tube  in  its  mount.

;£n:,:::a:.aTrpe:::snr:s:nn:c:fits:itlcpiE:a::;i:ds:Ei:n;gt:a:FaFgT.a:,%.Fe'::Th;jf:a::tnt;:c:uts:;:
aLdvaLntage  is  apparent  when  using  these  tubes.

;£i:;;::S€q;u:e::i:;;bi::i;;3:::;i:i:pir:i::;ism::S;:T;::::u::I:d::i;ji:ea:ij:;:i;::;d;::;P:::eied::tis;:::!e;a:t!h;it§;triir:

FERRANTI   LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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5/7lAP
LJlerl,an''

5/7l pp

5/7l QPTYPICAL  GRID  DRIVE  CHARACTERISTICS.
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E=el,I,ahti
MICRO  SPOT  RADAR TUBES

;!i:::!i!it::i::t:::;:jj:;;i;:!j:;i;u;:::;;!l;Iji!!s:::::;i!:i:::;ji;:;1:i.i.;;;:.;;i;

FOCUS                 ...

DEFLECTION.........

SCREEN

*:,hu°osrpet::n.i;

Persistence

PHYSICAL  DETAILS.

Base
F:inaLI  Anod.e  conk.;ctor ......
|V|ax.  OveraLll  Length        ...
Max.  Diameter    ...
Nom.  Neck  Diameter    ...
Max.  Useful  Screen  Diameter...

Magnetic
and  Electrostatic.

Magnetic,  60°  angle.

Metal  Backed.

Eyupee,J?o.,et.
Ultra Short.

4B#ifc:auv?tdye:;i)e).
'35  mm.
37  mm.
I  10  mm,

BASE  CONNECTIONS.t

Pin  I-Heater.                       Pin
Pin  2-Grid.                           Pin
Pin  3-No  pin.                      Pin
Pin  4-No  pin.                      Pin
Pin  5-No  pin.                      Pin
Pin  6-No  connection.      Pin

Side  Cap-2nd

HEATER.

F!:::::!:lrt.aegnet:::

RATINGS.

Ivlax.  Final  Anode  Voltage
Max.  First  Anode  Voltage
Min.  First  Anode  Voltage
Vg  for  visual  cut-off  (at  Vai  =

#:x:¥[:k(:::::::::,pt:ivyee,,

TYPICAL  OPERATION.

Final  Anodevoltage        ...
First Anode voltage        .

§¥|8n:°wi¥Lstuhalcut-off

CAPACITANCES.

::I:i,,

7-No  Connection.
8-No Pin.
9-No Pin.
IO-lst Anode.
I I -Cathode.
12-Heater.

Anode.

•'t            6.3  yolts.
0 .3  amps.

it2ok?;)

30  kv.
2 .5  kv.

Ikv.

-I 60 volts,

200 yolts.
200 volts.

25  kv.
2kv.

-120  yolts,
0 .001   ins.  (approx.).

<8 pF.
<8 pF.

*Other  phosphors  available  to  special  order.

t:Oh!§::#:it:h:n;s:':#i:S;#:;:d:WgihT:yn°p:etegd/a7;;.°Q:;:ahndflf;}::8::::

§Measured

Base
Connections

View from
spigot end of

tube

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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5G/[4 AJ 5G/14  QJ

Eel-ranti 5G/14 PJ 5G/14  Q4J

HIGH  RESOLUTION   DISPLAY  TUBES

Pal:8ehisR:S?i]cuatii°ynfia¥££EdL±fsg::Sou:?burto3is[Pn]gyg[=sus?es.The5''diameter

DEFLECTION
Magnetic
Magnetic

SCREENS:
Type  No.           Phosphor          Fluorescence      Approx. Persistence

5G/14AJ                   A               Green                                I  #Sec.
5G/14PJ                    P                Blue                                    2  #Sec.
5G/14QJ                   Q                Blue/Violet                  0.14Sec.
5G/14Q4J                  Q4                 Blue/Violet                   0.14Sec.
Refer  to  phosphor  characteristics  at the  front  of  this  section  of
this  handbook.

All  types  have  metal  backed  screens.
PHYSICAL  DETAILS:

812A  @uodecal)

¥e::xi u::T:euiae`s:=r:ee:g:tea                  .  i;?ff:n(£2|9n;::)
Min.  length-Anode  lead .......   380  mm.  (15.0  in.)

i-;;°;;hi;r~i;wi::e;;i~o-;;-:6`i.;;;i;;-d-r;:;i-i.g`;;;rl;irf'.
The  final  anode  lead  is  potted  on  to  the  tube  and  the  neck has
an external conductive coating.

BASE  CONNECTIONS:
P
P
P
P

n  1-Heater     Pin  5-No  pin               Pin    9-No  pin
n  2-Grid        Pin  6-Not  connected   Pin  lo-Not  connected
n  3-No  pin   Pin  7-1st  anode            Pin  ll-Cathode
n 4-No  pin   Pin  8-No pin               Pin  12-Heater

Flying  Lead  2nd  anode.
HEATER:

Heater   Voltage   ........   6.3  volts
Heater  Current  .....

RATINGS:
Max.   Ist  Anode  voltage   ......
Max.  2nd Anode voltage  ......
Min.   1st  Anode  voltage   ..,
Min.  2nd Anode  voltage  ...

pe.;;,: ¥!:i (E::::: a::i:irve!i
M:¥:  Rg_-E

CAPACITANCES:

TYPICAL  OPERATING  CONDITIONS:
1st   Anode   voltage ............
2nd Anode  voltage ..........
Vg  for  visual  cut  off ....... ::

Resolution  at Screen  Cehti`e:

0.3  amp.

< 15.0  pF.
< 15.0  pF.

.......      500   volts

..... "        25  kv

.,......- 105   volts

Microscope  Measurement-A  and  P  Phosphors:
Line   width   measured   by   microscope   to   visual  extinction

¢B=50#A)  125  microns.

FERRANTI    LIMITED,   GEM    MILL.    CHADDERTON,   OLDHAM,    LANCS.



Resolution  at Screen  Centre  (cant.):
Spatial  Frequency  Measurement:

A  and  P  Phosphors
95  cycles/cm  spatial  frequency  response  at  6071o   modula-
tion  (IB=l#A).   Equivalent to  35  microns.    30  cycles c/in
spatial   frequency  response   at  60%   modulation  (18=50
#A).     Equivalent  to  100  microns.

Q and Q4 Phosphors
85  cycles/cm  spatial  frequency response  at  60%  modula-
tion  (IB=14A).   Equivalent  to  37  microns.    25  cycles/cm
spatial   frequency  response   at   60%   modulation  (18±50
4A).     Equivalent  to   130  microns.

The  position  of  the  centre  of  the  air  gap  in  the  focus-coil  should  be
approximately  210 mm.  from the tube face.
X-RAY  WARNING:

¥ahyenb:P::8tue£:e%tion:Tv°edep¥:t]:%ffeoinaegxac[enssst°tfh:65¥Ss¥b-[reaydihn[ge::LEE
injury from prolonged exposure at close range.
This  type  of  tube  is  also  available  with  the  core  coated  with  a  thick
layer  of  plastic  resin.

D   DIA.

USEFUL SCREEN   I)lA  E

I)im.         mm.
A        117.5±4.5
C        451±6.3
D        133.4±1.5
E        lo8 min.
F37 +.5

-1.5
L1       380min.
M70

Ins.
4.62±.I

17.75±.2
5.25±.0
4.25 +.
1.457__.

15.0 min.
2.75

\'\

III

I),\, /)A
II\N[

85600

\ 4'oo,  I
VIi09 REF[RENC[  L

(GAUGE   N9  Ilo)     ;Cl\IiIIFDIA
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OSCILLOGRAPH  TUBE
4y.mi:|@::.rjj::dj:nEf::#::ttattj:b:n¥:t.hx,a::Cfl:cnti:|arMfiaa:n'eatcE::

FOCUS                ............     Low voltage Electrostatic

DEFLECTION  .......... "     :¥..   :::    E'iag::tr!:.static

(single     end    input)

SCREEN.

i,huoosrpet::ntco        :::         :::         :::         EyrE:n`.D..
Persistence.........Short.

:e°rris:#ha:rthdeei:;':tr:fetrhi:°§eTcZ]Poen.oP'thpeh3::i::ockh.arac-
This tube can  be supplied  with  other screen  phosphors.

PHYSICAL  DETAILS.

Base.........B9A/D.

£:=m:.e°NS:acrp£WDt::getttr   ;;:        :::        57T58mc:I;ty Type....       22.5  mm,
Min.  `Y'  Deflection           ...,,.             42  mm.
For  other  dimensions  see  outline  drawing  overleaf.

BASE CONNECTIONS. *
Pin  lrfathode.
pin 2-No connection      Ei: =ZnntderA:p!eol'noeccuti!.n.
Pin 3-Grid.                          Pin 8-`Yi'  Deflector plate.
Pin 4-Heater.                      Pin 9-lst   &   3rd   Anodes  and
Pin  5-Heater.                                        `Y2'   Deflector   PlaLte.
Side Contact  :  lst and  3rd Anodes and  `Y2.  Deflector Plate.

HEATER.

E:::::!:lrtraegnet:::         :::         :::          o.3amps.
6 .3  volts.

RATING.

"r1%:^#++#:#=8g=
Max,
Max.
Max,¥;:;

TYPICAL OPERATION.

rs:a::: ¥:[t¥:od.6.volt;.g.e      :::

4kv.
Ikv.

200 volts,
0 .5  MQ
I  .0  Mfl

6 .3  volts.
2kv.

2nd  Anode  Voltage for

t;y:;,!jt:i:;:I::s:sea!O:c:ei::v-I:b€fittedw:::2:oo::a;rit}c;i;:h,eidwh,ch

CAPACITANCES.

:;:ii,    :.:.:
<8 pF.
<g8E.(approx.).

•#':gTrepaed±Teueb°D:acan§Lse°etb?osruT?'i:d5W#/5EjtE:dbaseand

t£|escutjr?cba',eAS,i;e/sdi:dType11467manufacturedbyMagneticand

Base
Connections

underside  View
of  Base

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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Eerl.ahti
RADAR  TUBES

i:::-:-:=::__::_-::::::=:=:-:::::::::::::::-::_=:::::::-::::-::-_:I_:_:=:=:-::-i::::==_:-_::i::i::-_:::::-=_=:::-:

5X3/94LM

I,F\
+     -.J-~,

`-`_-

Tentative
Issue  2
Mar..1961

FOCUS

DEFLECTION  ...

SCREEN.+:,hu°osrp*::n';;

fitreseirsgt|eon¥e
PHYSICAL  DETAILS.

Base

fi:::eo%rpa,Item:.:h
Neck Diameter
Mounting Position

BASE  CONNECTloN.
Pin lutrid
Pin 2J.C.
Pin 3-Cathode.
Pin 4-Heater.
Pin 5-Heater.

Low Voltage
Electrostatic.

Magnetic.

i!#:..

asg;#,yityType.
%nyTm.(nom.)

Pin 6J.C.
Pin 7-3rd Anode.
Pin 8-I.C.
Pin 9-1sc Anode.
Side Concoct-2nd & 4th

Anodes.
HEATER.

#:::::cVu°r'r¥;:  :::        :::5X3!;34LM.          5x3/95LM.
19.0  volts
0.1  amp,

tRAT|Na£Sfe{§jA+;:e;i£T::eR'ST'CS         .#¥,ce
.'.             70 volts'

Max.Vh_k              ....... „         200volts.
AB voltage for focus        ...           O to -300 volts.

t"P';!his;;:§ijb:io:t;i;I!u:§ig::i:;ai§!e;:;s:i;:;:;:i:€::;;h:i::n;I:'i:tjj;3:tia!i:i::

1.    Short grid base conditions. whel.evk is approx.  +10v.
for visual  cutoff.
Final Anode volcage va2+a4              15 kv.

¥A3'o.r..focus...         :::         :::        -i&::i::
under these   conditions   the  zero   bias   beam   cul.rent   is
approx.150  microamperes.

2.::irveh'r8ahngbe:;8whh€:::Svakp:%"aB;jr°onxs:mw:::,ya+C°£Vveon,t;°fnoa;

visuaLl  cut  off.
Final  AnodevoltageYA2+4        15  kY.
VA|............O-volts.

under these conditions  the  beam  current at zero  bias  is
approx. 2.5  rnA.

¥oenrs*:Sar:fta?s:y::a8:]i:i:.S  and  encapsulated  base  and  anode

;jht:e::::::d:i{a:t}i:r:ji::iac:,;;;r#:;r3:gn:;i:e:n:.:ap::ur£;%dbfe:igds#i:a;tep:°t;
request.

tAll  potentiaLls are  referred  to grid.

underside  view
of base

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON.  OLDHAM.  LANCS.
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E]el-panti
CATHODE  RAY  TUBES

6-inch   diameter   Triode   Tubes  for   Magnetic   deflection   and
focus,

I,[y:i,3u6:,i?t:#v::n:;:jau!;::::;i,ro::rs:.I::ns:g:::h'::s:;Vet,:nng,emnaeg::
f['teTr#Suhrfaavcees?Pt!Ca"y  flat  faces  With  ground   internal  and
The  tube  face  is  of  non-solarising  glaLss.

FOCUS

DEFLECTION  ...

SCREENS.

E,hu°osrpeh:::n.i;          i/y%.%'       :/X:P:epprp'        :/X¥ee%',et
Persistence                 ultra-short     Ultra-short     Killed

All  types  have  metal  backed  screens.

::rrjs'ti::haetrtdh:tii:Snrte:efrt:?stsheecci:JneYoafntth:hh°asnpdhg:ockh.arac-

PHYSICAL  DETAILS.

Base              ...

fi:::eo€eaE,,  Len.::h      ..::        ..::        E9¥:&mtt:D:uvftdyeta;;.e,.
Max.  DiaLmeter     ......            163  mm.
Nom.  Neck  Diameter    ......             37  mm.
useful  screen  Area          .....,           127  mm.  dia.

For other dimensions see  drawing.

BASE  CONNECTIONS.

Pin  I-Heater.                         Pin   7-Not connected.
Pin 2-Grid.                              Pin   8-No pin.

Bi: i-#oo ppiinn..                     Bi:  , 3=N:tp::hnected.
Pin  I I-Cathode.

;i: SIN:tpj:.nnected.          pin  l2-Heater,
Side Contact-Anode.

HEATER.

Eiiiiiii

#:::::¥:'rtrae8net  :::        ...
RATINGS.

-      ;iFi.;v;g;:ie::v;i;ii;co:s;::v::,,

TYPICAL  OPERATION.

+           ¢:?g:vY:ltai8ceut.;fr      :::        :::
6:iJ.Dii;€io-r-I-a=.IO0tt.A         :::

§Focus  coil                ......

6 .3  volts.
0 .3  amp.

30 kv.
VaL/ I 25

ZOO  volts.
200 volts.

25  kv.
-ZOO  volts,

37 volts.

+          !E::::nQE:_::'tu,!3Psa:r::nf.,P.3.   :::       lg888 :i.?.=..
57oamE:;3rtou:.n,:

F!Eil

CAPACITANCE.

!5=:i        :::         :::

*Recommended operating range-17 to 25  kv.

i:se::t:;€,eschcu:I:T`:::e:Y;:!£gd£:#:pxpe:rx!ChT6r:e£:ei:ftn3tt:hfr:3:ast.hw°.::.
#i.r:I,:::i.t.ionFeed.=itt?tThyep:aEca.Fp7?:..k5:.m3F/.|3n36Snitsoafyt.?,:
able,

X-RAY WARNING.

3:£h#e::r:eE::r:e.Sat.tao:.gs:%,:ec:i::t:aa#t:.:i:i:,s:i.f?;6:k?Y..fahp!:;:uiis.:

6/22AM

6/22PM

6/22QM

underside  View
of  Base

All  dimension€
shown  are  in
millimetres.

FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON.  OLDHAM,   LANCS.
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FERRANTl 6/32PM

VOLTAGE  TRANSIENT

rfu`,a,,\'\'&`\''A:`@#:: A&8BaseOSC.LLOGRAPH  TUBE

i:r;a::::T,:::i:jt;;;;::;gg;r§a[::::rg,je:c::e::T::::ra:ks:s:p::6c::::9;t,bu::fes5sc:jet:ec:d:i::::i
is  flat  and  approx.  5  inches  in  diameter.

FOCU S                                                                           Magneti c.

DEFLECTION...                                                        Electrostatic.

SCREEN                                                            ...           Metal  Backed.

E,huoosrpet::nee                       ..::          :....         Erupee.  `p..
Persistence             . . .          . . .                        ultra short.

:e°rris:rcrst£:rth:eftra:lit:elf::jst:e:hj:nr:}etYhaenthapnhd°bsfhk°.rcharac-`-A
PHYSICAL  DETAILS

Base              , . .           . . .           . . .                          International  occal. Connections

S:f:%!rEa,,itfe:.:t;;     :          ::      EZ;¥m!Tf`Cav,tyType.,
underside  ViewofBase37±1D'

a::fku'DS::r:::efrea                    I.::    37±27 ::..dia. (flat face).
Mounting  position                           ...          Any.

For other dimensions see drawing.
BASE  CONNECTIONS.

Pin  I-No connection           Pin 5-Grid
Pin 2-Heater.                         Pin 6-No pin. MOO.I405y              v   52o+
Pin 3-No pin.                        Pin 7-Heater.
Pin 4-No pin.                         Pin 8-Cathode.•       Anode and  deflector  plates  connected  co side  caps.

HEATER.
Heater voltage    . . .                        . . .         4 .O volts AC.  or  DC.
Heater current   . ..          .. .          . . .          I  .a amp.

RATINGS. 52iol-"`--=---
Max. Anode  voltage        . . .          . . .            25  kv.
Max.  Vh_k               ...                          ...           loo volts.
MaLx.  Pulsed  BeaLm  current         .              500LAA.

CHARACTERISTICS.
*Nom.  Vg for visual  cut off                       Va/Ilo

Deflection Sensitivity  :-
:X',3',:tea     :::        :::        :::        !38#::#:(¥:

TYPICAL OPERATION.
Anode voltage     . . .          . . .                          20 kv.
Beam  current      ..                                            75LLA.

yREa
Vg for cut-off      ...          ...                         165 volts.

tFocus coil              ...          ...          ...          900 ampere turns.
Writing Speeds for Single  Sweep  Photography

using  Standard  X-ray  Film  :
``    -~,Jt,IssueI mage  Ratlo             . . .           . . .            I   :  3.

Lens Aperture      ...          .. .          fl .
Writing speed      . ..          ...     > 500,OOO spot diameters X

per mlcrosecond.
52+52Alldimensionsshownareinmi[Iimetres.fEmAWTiCAPACITANCES.

CkTaLl|                                                                             6.0  PF.

Erg,,2                       !!![
This tube was formerly designated  Type 06/3P.

*The  grid  should   never  be  allowed  to  become   positive  wich
respect to the Cathode.

tThe recommended focus coil  is a shrouded solenoid  of approx.
16,000  turns  of  38  S,W.G.   wire.     The   power   unit   required

Aug.,1957 for  energi§ing  this  coil  should   be  capablo  of  supplying  40io
rnA.  at  150-ZOO volts.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM.    LANCS.
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FERRANT.
FLYING  SPOT  SCANNER  TUBE

An  indirectly  heated  Triode  Tube  with  a  6in.  diameter  metal
backed    screen    and    electrostatic    deflection.     This    tube    is
suitable  as  a   replacement  for  earlier  types   S6/30A  or  6/3A.

FOCUS                                                                ...           Magnetic.

DEFLECTION.........Electrostatic.

SCREEN                                                               ...           Metal  Backed.
Phosphor                  .........          Type  `A'.
Fluorescence                                                       Green.
Persistence                                           ...          ultra-short.
For further details,  refer to the  relevant  phosphor charac-
teristics  at the front of this section  of the  handbook.

812A  (Duodecal).

fyTge,:caf72t:::::::,.
495  mm.
127  mm.  dia.

(flat face).
37±[  mm.

BASE  CONNECTIONS.
Pin  I-Heater.
Pin 2_Grid.
Pin  3-No  Pin.
Pin 4-No  Pin.
Pin 5-No  Pin.
Pin 6-No Connection,

Pin 7-No Connection.
Pin 8-No Pin.
Pin 9-No Pin.
Pin  lo-No  Connection.
Pin  I I-Cathode.
Pin  12-Heater.

Side Contact-Anode.
HEATER.

Heater  voltage     ......          6 .3  volts.
Heater  current   .........          O .3  amp.

RATINGS.
Max.  Anode  voltage        ......            25   kv.
Max.  Vh_k                                                              loo volts.
Max.  Beam  current                        ...          200 L4A.

CHARACTERISTICS.
tNom.  Vg  for  visual  cut  off          ...           Va/120
Av.  Mod.  Drive for 50wA  Beam

Current
Deflection  Sensitivity  :-

`Xl   plates        ......
•,i,5ii:ii       `.'.'.           '.'.`.-.-.-.

TYPICAL  OPERATION.
Heater voltage    ...
Anode voltage     ...

tfogcLosrcy;siTa,  cut off        :::

33  volts.

:88)¥: ==:(¥:

6 .3  volts.
20 kv.

-170 yolts.
9°°a(=ppperroex:)u.ms

Screen  Resolution                             ...      >  loo  lines  per  cm.
Normal  peak  Beam  current      ..             150LLA.

X-RAY  WARNING.

£:hfTr:adou:t:o:;:s;:tbe:c:t,#u:Ssfrno£:dreFr,#t*g:eRday::¥::;:r,:o.nT%,::
CAPACITANCES.

cx x2-y y2                                                        i :8 gE:

*A suitable adaptor to CT2 can  be supplied   where   the  tube   is

IEe::e:tir::n€e;:soorue:i'a:tce:Vh:e:gb:e;r!s:ei:ot;¥ie*:t.hn;::::Cotftt°h:hmeocda:|a°t:::

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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Eerranti
CATHODE  RAY  TUBES

i!°i:i:j§e;oi:i;r§aii:s::;e:¥:;:;jsi!u:i;e:i:so#:¥e;S;ne:rt:g:e;:C;ar;e::coo::d::;a:ce:S:::t::

FOCUS ...

DEl:LECTION  ...

SCREEN.

i,hu°osrpehs::n.¢;          ±/¥€::g
Persistence                 Short

Both  types  have  metal

Magnetic.

Magnetic.

:`xTeep`¥'
ultra-short

backed screens.

::rrjsftu::haetrtdheetii':i:eof::£%ts::t?:Le:#h:hh°asnpdhb°orockh.arac-

PHYSICAL   DETAILS.

gg=e: eo€:r;:;, Le n.:: h                            :9¥:am((:D:uv?tdyeiay';.e).

K:xri.DkaeTketBTani;.ter    : : :                      I !3 ==:
Useful  screen Area                                       127  mm. dia.

For other dimensions see drawing.

BASE  CONNECTIONS.
Pin  I-Heater.                     Pin 7~No connection.
Pin 2-Grid.                         Pin 8-No pin.
Pin 3-No pin.                     Pin 9-No pin.
Pin 4-No pin.                     Pin  lo-lst Anode.
Pin 5-No pin.                      Pin  I I-Cathode.
Pin 6-No conneccion.     Pin  l2-Heater.

Side Contact-2nd Anode.

HEATER.

I::::: !:,rtraegnet  :::                               8 :i :=1;:.

RATINGS.

;%;Xj.Ajg¥:i;:vgj:u;:,:cut6ir

#=: ¥:k !E::::: Foesi:itj:;)   :::

TYPICAL  OPERATION.

¢§¥::I;A::°v::i:¥ri:;:F=ffLoouA
Screen  Resolution  at 50 I.p.s ....
Focus  Coil...

CAPACITANCE.

!E=:Ii         :::           :::

X-RAY  WARNING.
When   operated   aLt   an   anode   voltage

850 volts.
30  kv.

V a\.Il  vofts
200 volts.
200 volts.

600 volts.
25  kv.

45 volts.
35 volts.

loco  lines.
See  Note  §  Below.

<8gE:

in   excess   of   16   kv.

::;fit:;:€£a#ecor:Fdu,:::setop::s3E::t:n¥ua*s:r:amrmpfru:,oxn.gr:5
exposure.

ii#Fji,.i::;:|i.i.:n:;e!:i:e't!.::ig:;s;ftag.!!:.i,,:5e:.8tYci:tr:E:,h:i!it;h,:d.h::
modulator.

6/44DM

6/44PM

Base
Connections

Underside  View
Of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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6/44DM ---6/44PMTYPICAL  BEAM   CuRRENT/GRID  VOLTAGE

CHARACTERISTICS
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14S
1 I I IRIi

2000 -<,5o.?Z|LJctCZ=ICJ|LJC=:1000aZI5000

I
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I /

I
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/
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I /
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I /
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II
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(
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I
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GRID    VOLTAGE

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.



Eer,I,ahti
FLYING  SPOT  SCANNER  TUBES

Fl:gchtr:%aot,i:tEooncuE.ectangularF,yingspotscannerTubeswith

FOCUS      ............           Low  voltage  Electrostatic.

DEFLECTION........Magnetic-90°

SCREENS                                                               Metal  Backed.

E|hu°osrpet::nee...         %/y::3:An.MA.                  8/03QM

:e°rr.sftu,::haetrtdheetiL':'n:e;it;:stshe:ti:'nevoatEt{ah:E:h:i;an:dhg:ockh.arac-

PHYSICAL  DETAILS.

Base    ...

fi::feosearpa,,..iengt.h.....29¥Amcgi.rt,df,:'e'..

#::kntpi:mp:ts:trjon...         :::         A3n7y.mm.  (nominal).
For other dimensions see drawing.

BASE  CONNECTIONS.

Pin  I-Heacer.
Pin 2|rid.
Pin  3-No Pin.
Pin 4-No  Pin.
Pin 5-No  Pin.
Pin  6-3rd  Anode.  (A3).

Pin 7-No Connection.
Pin 8-No Pin.
Pin 9-No Pin.

Ei:!ttittAondoed.e.(A,).
Pin  12-Heater.

Side  Contact-2nd  Anode+4th  Anode.  (A2+A4).

HEATER.

E::::: !:'rt,aegnet      :

RATINGS.

I*j2;ii`i;:ga;;::i:t:a!g:e

#=:R#   :::       ...

6 .3  yolts.
0 .3  amp.

...            500 volts.
200 volts.

15  kv.
•..               lo  kv.
..      +500volts.

%:§:e:EA;Ev:;:::e:::,at;;vee,,_:f3;;%:
...              I.5MQ

...               I.O  Mf2

r-
TYPICAL  OPERATION  AND  CHARACTERISTICS.

ri:daiae:r:¥4:t'htao£€naogdee:;:o,tag:..         3oo vol.S.

6 .3  volts.

12  kv.
3rd  tonr°fdoecuYs°'ta8e . . .   _3o0 to + 300 VOIts.

txc?..:g:rxi:£',i:c:l!:or:I.:-,o:i:!At,:Z!;,:,I.!s:.

CAPACITANCES.

::::,,,,......:::FF..

tThe grid should  never be positive with  respect to the cathode.

8/03AM

8/03QM

Base
Connections

underside View
of Base

I:ERRANTl    llMITED.   GEM    MILL.   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl
r,  TELEV[S[oN  MONITOR TUBE

a::k::dhdi:n:d:oE:auJi?:e,:Ta3le:ti]s:inr:;:;t:i;?foTu3s:::::::T:u::!sT!e:an,

FOCUS                ...

DEFLECTION  ...

SCREEN               ...

g  E|huoosrpehs::n.::
E Persistence

...          Low voltage  Electrostatic.i`

•..         Magnetic-9o°

Metal  Backed.

:::       Tw:ft:I,.
•..           Short.

::rrjs`tT,=h:tr€heetaiis:nrte`:fr#:sScsreec:Poly:fe..hT:E::apbho°ork:haTrahf:
tube  caLn  also  be  supplied  with  other screen  phasphors.

PHYSICAL  DETAILS.

a::efeosea±,., Len::;h     :::       :::       £9t3Fmci?iut;df;:I::
#::£tpn!:mp:::trio;..         :::         ......         A3n7y.mm.  (nominal).

For other dimensions see drawing.

BASE  CONNECTIONS.

Pin  I-Heater.
Pin 2-Grid.
Pin  3-No Pin.
Pin 4-No Pin.
Pin 5-No Pin.
Pin 6-3rd Anode.

Pin 7-No Connection.
Pin 8-No Pin.
Pin 9-No Pin.
Pin  lo-lst Anode.
Pirl  I I-Cathode.
Pin  12-Heater.

Side Contact-2nd=Anode +  4th Anode.,

HEATER.

E:::::::lr.raegnet::....

RATINGS.

#i;;eiioij;;5::jig::e
¥X: ¥#=k   {H::::: #:€attjrvee,,
#g:Rg=k            :::         :::         :::         i:5#8

TYPICAL OPERATION AND CHARACTERISTICS.

r;:daAae:r3¥4:t'h'a£:nao8:;: voiti::e     :::       S;i I;i.:i:
3rd tonr°fdoec:§°'ta::.            _3oo to  +  300 volts.

tx§.f%rrjvd!SBar';vceu:o°rff[B=.,.6oprA-3°t°-7£Yv°:i=.

CAPACITANCES.

€:=1111          :::

•..           6.3  volts.
•-          a.3  amp.

•..           500  volts.
•..               15  kv.
...     +500yolts,
...-500volts.
...         200 volts.
•..              8  kv.

'50 volts.
200 volts.

:::          :::          ..::           €88E..

tTha grid should liever be positive with respect to tlie cathode.

Base
Connections

underside  Yfew
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
TELEVISION  IVIONITOR TUBE

Aanvi:i:.v:S83# gee;#:;:un'.ar Tube With  metal  backed  screen

FOCUS                                                              ...          Magnetic.

DEFLECTION............Magnetic-90°

SCREEN              ......                                          Metal  Backed.

Phosphor  .........                         Type  'T'
Fluorescence.........White.
Persistence......Short.

Fs:resfuarttt;:freot:t'S6frtehf:srste°ctt:::;':::nhta:!3::hk?rcharacter-

PHYSICAL  DETAILS.

Base            .... „                                     812A-Duodecal.

3:£feo:eai|| Len.:ih      :::        :::        S£8+:a.vityType).
Neck Diameter   ...

Forotherdiin.ensio.ri;seed3:w|nmg..(n°minaw

BASE  CONNECTIONS.

Pin  I-Heater.
Pin 2-Grid.
Pin  3-No  Pin.
Pin 4-No Pin.

7-No Connection.
8-No Pin.
9-No Pin.
IO-lst Anode.

Pin 5-No pin.                     Pin  I I-Cathode.
Pin 6-No connection.     Pin  l2-Heater.

Side Cap-2nd Anode.

HEATER.

Heater voltage    .........          6 .3 volts.
Heater current  .„          ......         O .3  amp.

RATINGS.

#:X: iicdAAnn°oddeevv°:i%gee          :::

#§!d:[Ann°§d;e:¥°:iia;::::,tj:e

600 volts.
15 .0  kv.
250 volts.
8 .0 kv.
ZOO volts.
150  yolts.
I  .0  MQ
I  .5  MR

CAPACITANCES.

:g=:!Il        :::          :::          :::          :::      :!:88E:

TYPICAL OPERATING  CONDITIONS.

I st Anode voltage           ......         300 volts.

*&n§:fo:r:£i€8ar¥;#:a:ff,ooj      i-50 to J% S¥I.es.
bean current       ......            25  volts.

Focuscoi|Recommendedp°S!t!°n::=p:p8r%e7t€f:leo:a:a:t,ii.e:ron

*:htio5:i.d   Should   never   be   positive   with   respect   to   the

Base
Connections

underside  View
ol:  Base

FERRANTI    LIMITED.   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI 8/52 HM
#I.=

RADAR   TUBE 8/52  Llvl

fectmaLng;:i:rrjssecdreeRnad;rhicDhjs?s'aymeT:,beba:i:i.aT8h!:naedfi::t°[noan'

A         fi         az5

angle  is  900  and  electrostatic  focus  is  at  low  voltage.

'ci

FOCUS...                                                                       Low  voltage  Electrostatic.

DEFLECTION...                                                           Magnetic.

SCREEN.

Hut:§S::::ie:n;:ece                                 iir;i::n g. i}i!!88:e:

::rrjsftu,=shaetrtdh:tiiLsnrte:efrti:stsheect|:I:Voafn:h:h::£3g:ockh.arac-

PHYSICAL  DETAILS.

Rgoede cap                         ::.:.         ..::.         !f5;ant;;igt,,Ttype.Max.OveraLllLengch.

Mounting  position                                          Any.

For  other  dimensions  see  outline  drawing  overleaf.

BASE  CONNECTIONS.

•':  :34#:::  ::/NCBi: i=S;tch.Ode.                   Bi: S=?.ncd. Anode (focus).
Pin 3-Grid.                          Pin 8-N.C.
Pin 4-Heater.                     Pin 9-N.C. fi/\'\
Pin  5-.Heater.                       Side  contact-lst  &  3rd  Anodes

HEATER.

'     a),I.

Heater voltage    ...                                        6.3  volts. +o.   ,o.`Base
Heater  current   . . .           . . .           .. .          O .3  amps.

RATING.

Max.Ai+A3  voltage       ..                              15  kv
Max.  Pos.  A2  voltage       . .              . .      +400  volts. ConnectionsundersideView
Max.  Neg.  A2 voltage     . . .                      -200 volts.
Min.  Ai+A3  voltage       .              .„               8  kv.

gag; #:i                              i:: #Og
of   Base  .FERAANTI

TYPICAL  OPERATION.

Heater  voltage    ...           .. .                          6 .3  volts.
lstand  3rd  Anode  voltage        .                12  kv.
2nd  anode voltage for focus      ..         -loo to  +200 volts.
Vg for visual  cut-off        .                           -50 to -loo.

CAPACITANCE.

:!=a,,,,...:83E:

*These   phosphors   are   liable   to   burn  if operated  with  a spot
which  is  stationary  or  slow  moving.     The  tube  should  not  be
operated  under  such  conditions,  even  at  low  beam  current.
See  list  of  alternative  phosphors  for  this  application.

tNote that the centre of the valve  holder should  be  drilled  out
May.I   1958 to ±inch  to  accommodate  the  protruding  pumping:stem.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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EIerl,anli
RADAR  TUBES

Miniaturised  Bin.  diameter   Radar  Tubes  with   narl.ow   neck

?snt:rsmoa:'dveafl[;:t!:?r::j8J:.i:i::b';ef:is:::c::thine:::FrbTa?knesd-
screens.

FOCUS.........Magnetic

DEFLECTION.........Magi`etic43°.

Tentative
Issue  I
Apl„   1961

SCREEN.
•i,hu°osrpehs::nee        ...

;itfrs8t'e°n¥e         :::

PHYSICAL  DETAILS.

Base......

Anffeo::i"Len.::A
Neck Diameter   .„
Mounting Position

...      il:ry:g::::.g.   il:i.g'::,.

:::       :::       %€'m8;:ityT"e.

A2n3y.mm.(nom.)

For ocher dimen§ion§ see outline  drawing overleaf.

BASE  CONNECTION
Pin  I-Grid.
Pin 2J.C. -
Pin 3-Cathode.
Pin 4-Heater.
Pin 5-Heater.

HEATER.

Heater voltage    ...
Heater Current  ...

RATING.

#=: A: ::I::i:
Min  A2  voltage

%g:#:i        :,:

7-N.C.

9-lst Anode.
Contact-2nd Anode.

6 .3  yolts.
0 .3 anps.

600 volts.
'5 kv.
8kv.

200 voles,
I  .5  Mn
I  .0 Mn

TYPICAL OPERATION.

With Valve  Drive.

Ist Anode voltage                          ...           300 volts.
2nd  Anode  voltage          ...                            12  kv.

Vg for visual cut-ff        ......          io volcs.

With Transistoi.  Drive

;igcdf:A:n°£:ge::V;:ciu¥eoeff      :::       :;:       :%£.::

tRheecogTjT.ended   Position  Of  focus coil  is 60  mm. in front of

¥;h,egcF3::p:d::¥jh§o:¥¥:c;::::§j:rg:thi:::b;:p§;ce;i:i:a;€:£§tseb:e¥#;3;#::or:eEt;
request.

Base
Conliections

underside  View
®f  Base

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM.   LANCS.
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+--TentativeIssue2Mar.,1961

Eerran.i
8A/56HM

8A/56LM

RADAR  TUBE i,     f,    ,.c.
Miniaturised  Radar DisplayTubes with an Bin. diameterscreen, kf±i.`insnarrow  angle  deflection  and  low  voltage  electroscatic  focus.
Suitable for  use  with  either Valve  or Transistor circuits.

underside  view

FOCUS                 . . .           . . .           . . .           . . .           I.ow  vol€age
Electrostatic.

DEFLECTION  „.           ...           ...           ...           Magnetic.     43°  angle.

SCREEN.

*Phosphor                                              Type  'H'.         Type  `L..
Fluorescence         ...                        Orange.            Orange.
Afterglow              ...                        Orange.           Orange.
Persistence             ...           ...          Very  Long.      Long. of baseF--.

PHYSICAL  DETAILS.

Base                                                                       B9A/ D
Anode cap            . . .          . . .          . . .          CTB  cavity Type.
Max.  Overall  Length       ...                          416  mm.
Neck  Diameter   ...           . . .           . ..             23  mm.  (nom.)
Mounting  position                            ...          Any.

BASE CONNECTION.

Pin  I-Grid.                               Pin 6-I.C.
Pin 2-I.C.                                 Pin 7-3rd Anode.
Pin  3-Cathode.                       Pin 8-I.C.
Pin 4-Heater.                         Pin 9-lst Anode.
Pin 5-Heater.                         Side contact-2nd  & 4th

Anodes.
HEATER.

Heater voltage    ...                                       6.3  volts.
Heater  current   .. .           . . .           . ..           O .3  amps.

RATING.
Max.  A|  voltage                 . . .          . . .           600  volts.
Max.A2+A4  voltage       ..                               15  kv.

#k..$2o±Ad::I,::i:.........8kv.•..+500volts.
Max.  Neg. A3 voltage     . . .          . . .        -500 volts.
Max.  Vh_k                                              ...           ZOO  volts.

#:X:Rg=i                          :::         :::          i:3#8

TYPICAL OPERATION.

\                   Valve  Drive.
lst Anode voltage                                         300 volts.
2nd  &  4th  Anode voltage                             12 kv.
3rd  Anode  voltage

for focus        , . .          . . .   -300 to  + 300 volts.
Vg for visual  cut-off        . . .          . . .           -60 volts.

Transistor  Drive.
I st  Anode  voltage             ...          ...            loo  volts.
2nd  &  4th  Anode voltage           ...              12 kv.
Vg for  visual  cut-off         . . .          . . .           -25  volts.
3rd  Anode voltage

for focus        ...          ...   -300 to  +300 volts.

•These  phosphors  are  liable  to  burn  if  operated  with  a  Spo¢
which  is  stationary  or  slow  moving,  and  tubes  shoLild  not  be

i?teerra::cdiv:n#:ssuhcohrscponrd:tri:sn:bpeiYceanti:tn'c°aYbbeeasTp:Yi:rdeno€*
request.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON.   OLDHAM,   LANCS.                       i





1=erl,anti
RADAR  TUBES

High  Resolution  8iin.  Rectangular  Radar  Display  Tubes.

r-

•-
r-`\

Tentative
Issue   I.
May.    1961

FOCUS                                                                          Magnetic.

DEFLECTION...                                                         Magnetic.

Efhu°osrpehs::nee                   8B/gee::§!;        8?/;|i!ri        83/;;8%Zgr!

4::€,rsgt,eon:e      :

sReecftej:nt:f :::SE:::b:*.acteristics  at  the  fronit  of  this
All  types  have  metal  backed  screens.

PHYSICAL  DETAILS.

i=fe: :df:a=fi:,t::n gth                        ;!f;:m4Rju:fodr:;;.;,:..,a ,.
For  other  dimensi-ons  see  outline  drawing  overleaf.

These  tubes  have  an  external  conductive  coating  which
may  be  used  for  E.H.T. smoothing.

BASE  CONNECTIONS.

Pin  I-Heater.                         Pin 7-Not connected.
p;n 2_Grid.                         :;; 9Fo_N,§t3:;;de.

i!;Ek:j!;nected.        p,n ,2-Heater.
Pin  I I-Cathode.

Side cap-2nd anode.
HEATER.

I:::::!:'rtraegne:  :::         :::         :::

RATINGS.

Max.  Ist  Anode  voltage                ...

#:X:.2ZintddAfn:o8d:eevv:o#a:g:ee          :::

¥:;;#:i

6 .3  yolts.
0 .3  amp.

600 volts.
I 5 .0  kv.
250 yolts.
9.Okv.   _
200 volts.
I  .0  MQ
I  .5  MQ

CAPACITANCES.

!5=:,I,I        :::          ..:                        .::       3:8gE:

TYPICAL  OPERATING  CONDITIONS.

i;5t:f?+I:Ov:;:e::rY:::::a;:%jff5oHA.bea=30to':£5¥'.ts.

...           300 volts.

current           .........             20 volts.

:sob:ep,;c:e:.:xti::nat:{yth73C::C.rs:f°rfot:ecg:rp8,::jnoit:efo£:Sd:g

*thh?cshcTse:fa:ifotnhaj#3i.;SJ:ai:evifg?:;:jfa°ti:Latvead|u:;t:fabsepa°mt

current.

8B/08L2B

8B/08VB

8B/08ZB

Base
Connections

underside  Vlew
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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-
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I_-I

|r'+I h

CAF'

c£v,
CJCJ

cO

/ITV

® ®
+I`oijf tyEN      con

Cu

PE   C.T.8.

0,A,FEBENCELINE.

I

+0.5
_35  -I

DIA.
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1=erl-ahti
RADAR  TUBES

9in.  diameter Radar Display Tubes with  metal  backed screens,
magnetic deflec€ion  and  low  voltage  electrostatic focus.

9/03HB

9/03JB

9/03LB

FOCUS                                                          Low  voltage  Electrostatic.
DEFLECTION...                                          Magnetic.

+     SCREENS          ...                                     Metal  Backed.

!';ut:§S:::thie:ninece                  i:i;:Hio:Hn:* i:i:i;}'     i/y;::;Lg!::'.*

Fs::i:u:fht:=df:::i:Sorfe::Tsts°e::jeo:e::Vtahnetfahn°dsg::i.Character

PHYSICAL  DETAILS.

Base                          ......         :::         E+28A(i:vuj:SeTC;;);.)

£:=m:.eon::!a'j:::net;hr     :::        ...       408mm....             35  mm.
Forotherdimensionsseedrawinfnoyv.erleaf.

¥h°eus:tjtnu8b:s°Sitaj% an  e*;.ema|  conductive  coating  Which
may  be  used  for  E.H.T. smoothing.

BASE  CONNECTIONS.

Pin  I-Heater.
Pin 2-Grid.
Pin 3-No Pin.
Pin 4-No Pin.
Pin 5-No Pin.
Pin 6-3rd Anode.

Pin  7-No  Con^nection.
Pin 8-No Pin.
Pin 9-No  Pin.
Pin  LO-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater.

Side Contacts-2nd Anode, 4th Anode;
HEATER.

tE:::::!:I.t.a.8net:::

RATINGS.

Max.  ai  Voltage   ...
Min.at  voltage      ...
Max.  a2+a4  voltaLge

Minx..ap2Ot.a:9v::i::;e

:g§€:i:{,:,::;:oa:8C::::.t,,vvee))

TYPICAL  OPERATION.

Ist Anode voltage           ...

..3:€inndod4:hv£:a°gdeef::'i:::s
Vgforvisualcutoff        ...

...           6.3  yolts.
•..            a.3  amp.

...           500  volts.
ZOO volts.

'5  kv.
8kv.

::      +5ooyo,ts.
-500
-ZOO

300  volts.
12  kv.

-300 to+ 300 volts.
-30 to -70 volts.

'E;h:;i.:§s:::a:t::::s!ec:'r:a:in:;if.;3no:i::;;;'|:hi:r;3:e::fo':!d.:n.on::3:

ts#:h:e:n:§§::d:::or:poose:sarjn:o3tj::t:he:e.d:35n:.:.:v:c3:s:I::sit:::[tTLtt:ntfedseuv;,::

§The grid should  never be positive with  respect .o the cathode.
S;e:it¥:raa:;So%:-in::i:eaaE£::s:ibe:seufena:ty::W:h±e:n:ne:drih£#predha=c:

*8The  point  Of optimum  focus  lies  between  these  values.

Base
Connections

View from spigot
end of tube

FERRANTI   LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.



2.Z8 ± 2
D'A.

I    _                                      ZOO

I    -       USEFUL   SCREEN     DIAIVIETER        -    I

++IaaJ

++Iu,a 8L-,1'!

¢

a'Haa+6+1/+¢,

91OA`v!iis s^^f f :I)^^f `)f.)<#71         tl
y xv x`/`/`/`r`7`y/ 7<7l           rb{f £                                                          -cA_

£1               k 600i#/V
`-TAlvN:TEY cCTN§    AA;ffi

REFE HENCE    LINE
36   DIA.34=::3a,A.

'`: I  ,.\[
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9/22AM

Eerran,i
CATHODE  RAY  TUBES

:;jonuc*dd:i:Teertnear,I::d°deexreur::i!:Vj:c8e!i8hqualityfla.faceswith

I?apnense9r/%S,Tcaat?gn9s/22QMaredesignedforuseinF|yingspot

:Xpbe|u9e/2s::#tij;ef3Tmus:a.:nk recording  high  resolution  images

FOCUS......

DEFLECTION

SCREEN......

•.....            Magnetic

-..           Magnetic

......         Meta+F;:5,edtAu

;I:u:S,I:ethse°±cn:c;   ..   #:eg::Ah.o„   !¥i?2:e:.:P;ore   9{|?:e#o:et

::rrjsftu;::haecrtdheet?i];i:e:;:f:stshe:ti:'nevoafntth:hh°asnp3%ockharac-

PHYSICAL  DETAILS

%:eosear;;;I Len::;h      :.:.:.......        E6+:am((:D:uv?cdye%J;e)
Max.  Diameter     ......                         236  mm.
usefulscreenArea         .„          :::          200mm.dia.
Nom.  Neck  Diameter    ......             37  mm.

For other dimensions see  drawing overleaf.

BASE  CONNECTIONS.

Pin  I-Heater.                     Pin 7-Not connected.
Pin 2-Grid.                         Pin 8-No  pin.

;=¥:;i;:               :i;iENgoaotE;:i:,ected.
n 6-Not connected.      Pin  l2-Heater.

Side Contact-Anode.
HEATER.

I:::::!:lrcraegnet  :::        :::

RATINGS.

Kig|#.Avngofoervv#a.iecu¢;.fr....:

#=: (k: ((E::::: Foesg:itj:i)   :::

TYPICAL  OPERATION.

5!;tge:rvY:a:lt:a:ggceeut :i      .-
Grid  DriveforlB=looLAA.         :::

6 .3  yolts.
0 .3  amp.

30  kv.
Va/ I 20
200 volts.
ZOO  volts.

6 .3  yolts.
25  kv.

-210  volts.
35  -volts.

Screen  Resolution  at  50 I.p.s ....         IO00  lines.
§Focus  coil                .........

CAPACITANCE.

::=a],,         :::          :::          :::          :::

570amper?a.puprrnosx).

<8 pF.
<8 pFl

•Si:r:|t,3a;;3rt.i:#:e:3rra:i#}°e::g:3;8;a:p:pfe°o:xj§'16:'3#a#bi:isf:i::a¥h8:

X-RAY WARNING.

#|i:a:°ogu:,rd::c3!::e:j±°::gi:i:V#:'a;8:i:noifhepaxrr;i!inl:;:jea±p¥o;s€jh:;:i.lad:

9/22PM

FERRANTI   LIMITED,  GEM   MILL,  CHADDERTON,  OLDHAM,   LANCS.
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F7erl-anti
CATHODE  RAY TUBE

A  9-inch  diameter  Triode  Tube  which  has  a  high  quality  flat
face  with  ground  internal  and  external  surfaces.

i;I;#:#:¥sidoensjgynset::°srcuos:v]enrtTe:i:recordingandinTelevision

FOCUS
DEFLECTION  :::

Anode Cap
Max.  Overall  Length        :

:;t:.:Qr.,pP,(h\°isiiu:et;,r,a:a:rr:i,;i;I::i;e:,:cu;R:ea.::nre:r;nEgip`,tc'at`.:::e:i

::rrjsftuj::h::dt:tea:[i'oLetfeorft:htj:esreec't%ntoiht°hsephh°arn:hb%roaE:

PHYSICAL   DETAILS.

Base              ...                                                          812A  (Duodecal)
CT8  (Cavity Type)
595   mm

Useful  Screen  Area
Nom.  Neck  Diameter    ...

For  other  dimensions

BASE  CONNECTIONS.
Pin  I-Heater                       Pin   7-Not connected

iiif:i!,d:::                ii; !E!a:tth3;i:nected
Pin 6-Not connected        Pin  l2-Heater

Side Contact-Anode

HEATER.
Heater voltage    ...                                       6.3  volts
Heatertcurrent...                                     0.3  amp

RATINGS.

#;:.;v;g;fd[eE:v::;[§;ji:s;::vr:;'     .

TYPICAL  OPERATION.

#ge:ryYfT:a:ggcee.,-:;
Grid  Drive for  18=  looL&A
Screen  Resolution  at  50 f.p.s.

iFocus  Coil
lines
amp turns (aprox)

X-RAY  WARNIN`G.
When  operated  at  an  anode  voltage  in  excess  of  16  kv
Sxh.i::S[nrgdiTt%nb;h|::u::euidt:aupsre°tpeocs€si:fea!T#urhyarfTof#

prolonged  exposu re.

CAPACITANCE.

!5=!!        ...                                               :3gE

tFerranti  Focus  Coil  units  Type  I:C.4 or  FC.5  are  available.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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lEerr,anti
HIGH  FtESOLUTI0N  DISPLAY  TUBES

ia:n:Po::nadmientteermDa:,Sf|adyeTx::::aYituhrf::e:.PticaMyfla.facewhich

r--

Tentative
Issue 2
Now.   1961

FOCUS....,.....Magnetic

DEFLECTION..........Magnetic

SCREEN.                             9/25AM                  9/25PM              9/25QM

F,huoosrpe::ernt: pe   :Ar.ee n                 ;;:e                ;fu,e,v ;o,et
Pei.sistence             ultra short         ultraL short    Killed
All  types  have  metal-backed  screells,
For further details refer to the relevant phosphor character-
istics at the front Of this section  of the  handbook.

PHYSICAL   DETAILS.

ia:s::eo:e;;p;„ Le.::th   .... :       :::       .::   ,JEi;TOFcmci!:te;:T;y:i:',
Max.  Diameter  ............           236  mm.
Nom.  Neck Diameter  .........            35  mm.

*Useful screen Area  Diameter ......          2Io  mm.  min.

BASE  CONNECTIONS.
Pin  I-Heater
Pin 2-Grid.
Pin 3-No Pin.
Pin 4-No Pin.
Pin 5-No Pin.
Pin 6-Not Connected.

Pin 7-Not Connected
Pin 8-No Pin
Pin 9-No Pin.
Pin  lo-Not Connected
Pin  I I-Cathode.
Pin  12-Heater.

Side contac€-Anode.

HEATER.

I:::::!:lrt,aegnet::..         :::         :::         :::         8:3X:

RATINGS.

¥i:f .:v:Sid:er,v:?I:,:.frec:::g;;:,,e,,::      :::      i#Y:
Ivlax.  Vh_k  (heater  positive)                ...          ZOO  V.
Max.  Rg_k          ............            I  .5  M  f}

TYPICAL  OPERATION.

.„           ...           6.3V.

g:;tge:r:|3o|[:a:ggce:t:-:;ff     :::        :::        :::      -38iY.
Line width  at screen  centre    ...          See graph  on  page 4.

CAPACITANCE.

Ckutll.....'....-.-<8pF.
Cg-,,...............=8pF.

•F:e[.?n:i:%[iy::rk¥'i:::e:,dJnh#:c'o;,:der:e:q::s:re:dto:a:lbp::no:;,:ut;::a:,3g:

•Minimum  diameter of internal  ground surface

9/25AM

9/25PM

9/25QM

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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7  RAD..
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+.5

LJ|tlLAcoL®
36  D,A.
REFERENCE   LINE

35-,  DIA.
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9/25  PM_+

r_-

-.

9/25  QM

TYPICAL  BEAM   CURRENT/GRID  VOLTAGE  CHARACTERISTIC

16' 11 1

I752

I 1

' 1

±1 >J<9,LO~
`

'
1

`

'
` `

` `

`

'
1 `

' '
; 1

1

/ /
/

-140         -120         -loo         -8C)         -60           -40         -20             0

qRID     VOLTAGE.

Page  3.
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9/Z5AM
9/25PM.
9/25QM -
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8
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EEerl,an,i
HIGH   RESOLUTION   DISPLAY  TUBE

fro9u!nndc?n€:arTaeit::dDj¥?:aryn]usbuerf:c!:sh.anopticaHyflatfacewith

FOCUS.

DEFLECTION....

\    Tentative
Issue  2

I     July.196'

SCREEN.

Phosphor                                                         Type.P'  (Fine ps::e!)C.Ie

Fluorescence......Blue.
Persistence           ......                         Ultra short.

For  further  details   refer  to  Screen   Phosphor  characteristics  ac
the  front  of  this  section  of the  handbook.      This  tube  can  also
be supplied  wi€h  other screen  phosphoi.s.

PHYSICAL   DETAILS.

Base......

An=:eo:ea:"Length

•.................          E+28Ac(adv¥.°ydf;apl!

MaLx.  Diameter   ...
Nom.  Neck  Diameter  ...

*Useful  screen  Area        ...

BASE  CONNECTIONS.

Pin  I-Heater
Pin 2-Grid.
Pin 3-No Pin.
Pin 4-No Pin.
Pin 5-No Pin.
Pin 6-Not Connected.

625  mm.
236  mm.

35  mm.
195  mm.   min.  dla.

Pin 7-Not Connected
Pin 8-No Pin
Pin 9-No Pin.
Pin  IO-Not Connected
Pin  I I-Cathode.
Pin  12-Heater.

Side contac¢-Anode.

HEATER.
Heater voltage  ............          6 .3  v.
Heater  current .........          O .3  A.

RATINGS.

30 kv.

#:i.:v:g=d:er(V::s'a:t¥rec:::g:;:tve):::        :::       ZOO Y.
Va/300

Max.Vh_k  (heater  positive)               ...         200v.
Max.Rg_k         .„          .........           I.5MQ

TYPICAL  OPERATION.

Heater voltage  .........          6 .3  v.
Anode       ...........,...               15  kv.

¥j8n:a:jvdj:#a:tcsuc`::effnc:;.tre(;;.epag.;.„.-SOY.

CAPACITANCE.
Ck-all...............<8pF.
Cgut,,..........-...<8pF.

I;:;e:ofn:i:¥!§y;[rk¥i¥e:'dJnh#eac;o£:|er:q¢u:s:re:dto:a::bp::no:n8,:ut#:8:t

*Minimum  diame.er Of internal  ground surface

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



1210 MIN •    DIA.                   I

I  U-SEFUL    SCPEEN    AREA.   I

L®+IN1®Ou

7  RAD..

1®+I

ar`
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+.5

CJ
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FERRANTI
TELEVISION   MONITOR  TUBE

A  I0in. diameter Tube with a metal  backed screen and External
Conductive  coating.     Designed  for  use  in  Television  Monitor-
ing   Equipment.

FOCUS......Magnetic.

DEFLECTION...                                                          Magnetic.

Deflection  Angle                                               5oo.

SCREEN               ......                                           Metal  Backed.

Phosphor...                                                 Tyles:Tv';I activated.

Fluorescence.........White.
Persistence......Short.

charaFc°trerfj::[€:e:tdteh€:"fs;a::feorf:3jsscsreec:ronTyoEet;:'h:::i:hook:
This tube can also  be supplied  with other screen  phosphors.

PHYSICAL  DETAILS.

Base                         :::         :::         :::         €+28A(i:vu[:;eTC;;);).

fin;=f8%rpa,Itength       ...                     456 mm.
Nom.  Neck Diameter     ......             37 mm.
For   other   dimensions   see    drawing.
Mounting  position             ......           Any.

This  tube  has  an  external  conductive  coating  which  may
be  used  for  E.H.T.  smoothing

BASE CONNECTIONS.

Pin  I-Heater.
Pin 2-Grid.
Pin 3-No Pin,
Pin 4-No Pin,
Pin 5-No Pin.
Pin 6-No Connection.

Pin 7-No Connection.
Pin 8-No Pin.
Pin 9-No Pin'
Pin  lo-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater.

IIEATER.

Heatervoltage    ...
*Heater current   ......

RATINGS.

Max. Ai  Voltage
Max. A2 Voltage
Min. Ai  voltage   ......
Min. A2 Voltage   ...

%fx:#:i          :::       .::
Max.  Ai  Supply  Impedance

6 .3 yolts.
:.:          a.3oro.6amp.

410  volts.
...               12  kv.

150 volts.
8kv.

200 volts.
I  .5  MQ
I  .0 MQ
I  .5  MQ

TYPICAL OPERATION.

Ist Anode voltage            .... „          250 volts.
2nd  and4thAnodevoltage        ...             I0kv.

¥gc'u°srYjsu.::Cut?.i         :::          :::         ;::CN°oi:3*¥Olts.

CAPACITANCES.
<8 pF.

:;::#coatLng                            ..         (2588gE:=#
<8 pF.

`|ii;dt:::;:S,t::,rge:iyep;:hp.a:I:ifr:sbfuh?ji;:r:#:::;dr:igi:.:ef:ebr:

**|#;et:£::rdmb:nadpepdr::r:bem°i:t:o:at8hneetR:f:erne#che:[nteh.ef°CuS

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED.   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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FERRANTI
RADAR  TUBE

fia,goj:tjdc[ad=fi:::[5::aarngj::tayv:I.bfew:t,:cTreo,sat,a:{acct::uss:reen

FOCUS               ...

DEFLECTION  ...

SCREEN.

Phosphor Type
Fluorescence

i:::irsgtleonwce

Low  Voltage  Electroscatic

Magnetic

`J'

Blue
Yellow
Long

:e°rrisfcui:shaetrtdheet?i':'n:eof:tffs:i:tToynpeo,'Jt'h:hf::t8:ockh.arac-

PHYSICAL   DETAILS.

Base.........

fin£.deo%EH  Len.:;h      :::
Nom.  Neck  Diameter    ...

I:or other dimensions, see  drawing.
Mounting  position            . „          Any.

BASE   CONNECTIONS.

Pin  I~Heater.
Pin 2|rid.
Pin 3-No Pin,
Pin 4-No  Pin.
Pin 5-No Pin.
Pin 6-3rd Anode.

#2Amc;i.rt;df;:'e)..
37mm.

Pin 7-No Connection.
Pin 8-No Pin,
Pin 9-No Pin,
Pin  IO-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater.

Side Contact-2nd Anode, 4th Anode.

HEATER.

'Ei::::: !:I.t.ae8net      :::

RATINGS.

A;[°`Aa48So|t;.:e
Pos. A3 Voltage

Ar:e5.o£:g¥oita.::
A2 +  A.  Voltage

#g:#:i  :;;       :::

......           6.3  volts.

...         0.3  oro.6amp.

......            GOO  volts

......          13.2  kv.

......   +  looo  volts.
•.....- 500 volts.
......           200  volts.
......              7  WN.

...     ±200volts.

...             I.5MQ
:::            ...             I.oMn

TYPICAL OPERATION.

t{::gaf:l|i°;¥fsiiii°§j::a8g!e#:8feocus     o to + :ti &[:-33 to -77 volts.

CAPACITANCES.

!!-=l,i             ::..         : ....         :::                       <83E:

Issue    I.
Aug.,   1959

.FdhTjrser:a:q8:e:;stan:::in:eban::y¥:.[£tpu2;e:ds.6:;g££.:jj::V;:,r:i:E{,f:b:e:;r:;.:::eerd.

tThe  point Of optimum  focus  lies  between  these  values.

Base
Cohnecti®ns

Underside  View
of  Base

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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rr+lssue2

•= a,v&l lL 12/02  HM
1 I

FERRANTl
RADAR  TUBE

rfu\,,,a7'

\I

A  12in.  diameter  flat  faced  Radar  Display  Tube  with  Electro-
staLtic  Focus.     It  has  a  long  pei.sistence  fluoride  screen  which
is  metal  backed.

FOCUS............Electrostatic.

DEFLECTION...                                                        Magnetic.
•SCREEN  :-              Fluorescence      ...         Orange.

Afterglow            .. ,         Orange.
Pe rsiste n ce                         Long.

PHYSICAL   DETAILS.

Base              . , .                           . . .           . . .           International  oc€al.
fl`,       ,'Anode  cap             ...                                       CT.I.

Max.  Overall  Length        . . .           . . .          545  mm.

::`as:::i,1Base

Max.  Diameter     . .,           . . ,           ...           306 .5  mm.
Neck  Diameter    ...          ...                         35±?  mm.
For  other  dimensions  see  drawing  overleaf.

BASE  CONNECTIONS.

Pin  I-No connection.              Pin  5-Grid.
Pin 2-lst Anode.                        Pin 6-Cathode.
Pin  3-2nd Anode.                      Pin 7-Heater.
Pin 4-No connection.             Pin 8-Heater.

Side Cap-3rd Anode.

HEATER.

Heater   voltage    . . .           . . .           .. .           4 .O  volts.
Connections

Heater current   „.                                     0.9 amp. underside  View

RATINGS. of   BaseTheanodecap   canliewithin15°eithersideofthecentre

Max.  3rd  Anode  voltage                            13  kv.
Min.  3rd  Anode voltage             ,..            9  kv.

tMax.  Ist   Anodevoltage             ...       2.2  kv.
tMin.  Ist    Anodevoltage                 .        I.5  kv.

Max.  Vh_k                                                  .         150Volts.

CHARACTERISTICS   AND  TYPICAL  OPERATION.
line   as   Indicated   inthediagram.fERRAWTl

3rd  Anode voltage          ...          ...          12  kv.
2nd  Anodevoltageforfocus     ...      I.85to2.05  kv.
lst  Anode  voltage            ...              .        2 .I  kv.
Vg for visual  cut-off        ...     -70 to -120 Volts.
Av.  Grid  Drive for Ib=50prA.               22  Volts.

CAPACITANCES.

Ck-all         ...                                                          <   `0.O pF.
Cg-k            ...           ...                            ...            <   10 .O  pF.

*The  screen  material  is  liable  to  burn  if operated  with  a  spot
which   is  stationary  or  slow  moving.     The  tube  should   not
be operated  under such  conditions  even  at  low  beam current.

tThe  voltage  applied  to  ai  should  always  be  at  least  50  volts
positive with  respect to a2.

|v|ar.,  1957 This tube  was formerly designated  A12/02.

i                                   FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI

RADAR  TUBES
12in.  diameter  Radar  Display  Tubes  with   metaLl   backed  screens,
magnetic  deflection  and   low  voltage  electrostatic  focus.

FOCUS                                                ......          Low  voltage.
Electrostatic.

DEFLECTION............Magnetic.

SCREEN.

Perslstence                                      ±ij;r:y;3:::H::  lil::3:I;. ,

Phosphor
Fluorescence
Afterglow

::tre:jusL€:eratde::i:S'f::ietrotf°#sesreec[t::anntofpthh°esphha°nrdbc::E:
Both  Types  have  metal   bacl(ed  screens.

PHYSICAL   DETAILS.

&f=e:eo%r;:;, Len:::h     :.::       ::.:       %28Amci;rt;df;:'!:
Mounting  position             ......          Any

For other dimensions  see  drawing   overleaf.
These  tubes  have an  external  conductive  coating  which
may  be  used  for  E.H.T.  smoothing.

BASE  CONNECTIONS.
Pin  I-Heater.                                  Pin 7-No connection.
Pin 2|rid.                                  Pin 8-No pin.
Pin  3-No pin.                                  Pin 9-No pin.
Pin 4-No pin.                                  Pin  lo-lst Anode.
Pin 5-No pin.                                  Pin  I I-Cathode.
Piji 6-3rd Anode.                           Pin  l2-Heater.

Side Contact-2nd Anode, 4th An.ode.
HEATER.

.I::::: !3'rtraegnet  :::                     :::        8:31:=1;:.

RATINGS.

#i;esvi¥:;:;X::t::::a:gee

%fx:#:i            .::..:         .:.:.:         .:.:.:

TYPICAL  OPERATION.

t;;:ddaf¥3:¥:i::]i;§ii:°:i:f::';oa:ues

CAPACITANCES.

:5=Ii         :::          :::          :::          :::

500 volts.
15  kv.

+ 500 volts.
-500 yolt§.
200 volts.

8kv.
200 volts.
I  .5  lvIQ
I  .0  MQ

6 .3  yolts.
300 volts.

12  kv.
-300 to  +  300 volts.
-30 to -70 volts.

<8 pF.
<8 pF.

IE:h:s::stc:rae:u:na5To:nt:u?i'oc::'i:ti;enmst,a:i;e:n:na.ih.:wpte;r:aa::!::w:ij:hnn:?stpg:

•#:h::%g:::::I:a:r::Sri:i:e:v:|tpsteh::#:s:c':?:dh:aocs,u::r:e:n:i:a:i;i::Vi!t¥a:Ee:

tThe  point   of optimum  focus  lies  between  these  values.

12`03  HB

12`03    JB

Base
Connections

underside  View
of  Base

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



F`iNO  eAu6E OISTANCE FROM    CENTRE
OF     SCREEN

280 96 + 10

230 150 ± 9
leo 191 ± 8
'30 222 ± 7
80 249 ± 6

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



ar\

FERRANTlRADARTUBE
12/04   HIvl

\

12/04  JM

\\O':j'`A

12in.    diameter    flat   faced    RaLdar    Display    Tubes    primarily
designed  for  P.P.I.  applications.

FOCUS............Magnetic.

DEFLECTION                                                ...           Magnetic.

SCREEN.
12/04HM*              12/04JM

Phosphor               ...                            Type.H'              Type  `J'
Fluorescence          . . .           . . .             Orange                   BIue.
Afte rglow               ...                          O range                 Yel low
Persistence                                             long                         long. A,``®g§tf#

Both  types  have  mecaLl  backed  screens.
For further details  refer co the  relevant' phosphor charac-
teristics at the front of this section  of the  handbook.

PHYSICAL   DETAILS. NC,BaseConnections
Base                                                                          812A  (Duodecal).
Anode  cap             ...                                        CT.2.  (9.25mm. dia.)
Max.  Overall  length       .                           520mms.
Neck diameter     . . .           . ..                          35mms.  nominal

For other dimensions, see  drawing.

BASE  CONNECTIONS.

Pin  I-Heater.                             Pin    7-No connection.
Pin 2-Grid.                                  Pin    8-No pin.
Pin 3-No pin.                             Pin    9-No  pin.
Pin 4-No pin.                              Pin  lo-Ist Anode.
Pin 5-NO F'jn.                               Pin  I I-Cathode.
Pin 6-No connection.              Pin  l2-Heater.

Side Cap-2nd Anode.
underside  ViewofBaseI:ewiat#e,5glepichcaenrsideofthecentre

HEATER.

Heater  vol€age    ...                                       6'3  volts.
Heater  current...                                       O.3  ami}.

RATINGS.

Ma>(.  Ist  Anode  voltaLge                              600 volts.
Max. 2nd  Anode voltage                         15.0  kv.
Min.  Ist Anode voltage                             250 volts.
Min.  2nd  Anode  voltaLge              ...          9.0  kv.
Max.  Cathode  current                               150HA.
Max.  Vh_k               ...                                           ZOO volts.
Maix.  Rh_k                . . .            . . .            . . .            I  -a  MQ. line   as   indicated   in
lvlax.  Rg_k                 . . .            . . .            . . .            I  .5  Mf}. the diagram.fE"ITl

CAPACITANCES.

~IssueI Ck-all         . -.           . -.                           . . .            ¢ .O pF.
Cg-a, ,         . . .                                                      <8 .0 pF.

TYPICAL  OPERATING   CONDITIONS.

I st Anode voltage           ...                        300 volts.
2nd  Anode voltage                                        15  kv.
Vg for visual  cut off        . . .          . . .         io volts.
Av.  Mod.  Drive for 50iiA

beam current       ...                         20 volts.
}Focus  coil                                                        640 amp. turns

(approx.)

*This tube  has  a  magnesium  fluoride screen  which  is  liable  to
burn   even   at  low  values of  beam  curren€,  if operated  with  a
spot which  is stationary  or slow  moving.

tpositioned  so  thaLt  the cerltre of the  gap  is  approx.  120mms.
from the reference line (36mm.  Ring  Gauge  Position).

Fob.,1957. This  tube  was formerly  designated  A12/04.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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IiIII)II)

12/04HM       I

uu

Ft"m
12/o4JM          I           305±ZDIA.

®co+,Cur-Ou

c5

Lr)+IacOTloN.

a+,C)LJ)

a
otE0.

01
J,

RINe    OAueE    (SEE     TABLE    BELow)-/
35±9  DIA.                                    36  RING   GAUGE  Posl

ALL

RING    GAUGE DISTANCE    FROM    CENTRE

(mm) OF     SCREEN.frim)

a80 96         ±       Io
Z30 150        I        9''80

19'            ±         8
130 222        ±        7

-80 249       ±       6
36.I z7Z       .±       3-5

DIMENSIONS   IN   MILLIMETRES

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
RADAR    TUBE

fes!:ine.ddf!oarmept.i:I.fl::p{:;et?onRs?daRe3iscpe!:yenTtu:;pep.:!mar!'y

FOCUS                 ......,.~~.^r=u``.::           Magnetic.

DEFLECTION...                                                          Magnetic.

PHYSICAL  DETAILS.

Base             ......          :::          :::          tntirnationaloctal.

fi:=:eo%EH  Leng€h      ......         495  mm.
Neck  Diameter   .........             35  mm.  nominal.
For other dimensions see drawing.

BASE  CONNECTIONS.

Pin  I-Not connected.         Pin 5-Grid.
Pin 2-Heater.                        Pin 6-Not connected.
Pin 3-lst Anode.                   Pin 7-Cathode.
Pin 4-Not connected.         Pin 8-Heater.

Side Contact-2nd Anode.

IIEATER.

I:::::!:lrtraegnet  :::        :::        :::        8::::I;s..

RATINGS.

Max.  Ist Anode Voltage
Ivlax. 2nd  Anode  Voltage

#::2itdAAnn°oddeevv°:i:ggee
MaLx. Cathode  Current

%g:#:i          :::       ::;

CAPACITANCES.

:#i     :::

850 volts.
15 .0  kv.
600 volts.

10 .0  kv.

i58 'ol:s.
I  .0  MQ
I  .5  MQ

<8 pF.
<8 pF.

TYPICAL  OPERATING  CONDITIONS.

i::t:f?i:°£::e:DY¥i;i:t:i:ff5o i;.               8ng%o ¥gl.:::
BeaLm  current           ......          20     volts

tFocuscoH.........640:ampB.r:£[r.S

*This tube  is equivalent to  CV1869  or  CV2328.

tfpr°osi`!:#:dr:f°ertehna:etri:ec:3:rmem°.fiFneg8€Pau':eaB::?tf;n??mms.

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM.   LANCS.



RINOGAUOE DISTANCE FROM CENTRE
OF SCREEN

280 93 +
10

Z30 '50 + 9
180 191 + 8
'30 222 + 7
80 249 + 6

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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12/08   HM
i'1\                        Ii

12/08  JM

15.     ,5.
RADAR  TUBES

12in.    diameter    flat    faced     Radar    Display    Tubes    primarily
designed  for  P.P.I.  applications.

fa/
Improved  version  of  CV.429.    giving   higher   resolution.

FOCUS                                                                        Magnetic

DEFLECTION                                                             Magnetic

SCREEN. A'fi
12/08HM*                12/08JM

Phosphor                                             ...      Type  `H'                 Type  `J'
Fluorescence     .. .                            . . .      Orange                     BIue

?:tr:,rsgt,eonwce       .                       .::    Por::ge               I:Ll:w
Both  types  have  metal  backed  screens

For further  detaLils  refer to  the  relevant  phosphor  charac- •  .i.  8  `N.C.N.C.
teristics at  the front of this section  of the  handbook

PHYSICAL   DETAILS.

Base         .                                                              812A(Duodecal)

BaseConnectionsAnode  cap        .                                          CT8.  (CavityType)
Max.  Overall  Length...                          520   mm
Neck  Diameter                                             35   mm  nominal

For other  dimenslons,  see  drawing
underside  ViewofBase

BASE   CONNECTIONS.

Pin  I-Heater                       Pin    7-No connection
Pin2-Grid                            Pin    8-No  pin
Pin  3-No pin                       Pin    9-No pin
Pin 4-No pin                        Pin  lo-lst Anode
Pin 5-No  pin                        Pin  I I-Cathode
Pin 6-No connection       Pin  l2-Heater

Side Cap-2nd  Anode

HEATER.

Heater voltage                             ...          6.3  volts
Heater current                           ...          0.3   amps

RATINGS.

Max.  Ist Anode  voltage                        600  volts
Max.2ndAnodevoltage        .            15.5   kv
Min.  Ist  Anode  voltage           ...          250  volts
Min  2nd  Anode voltage          ...          9.0   kv
Max.  Cathode  current            ...           150   t4A

200  volts%fx:#:i.....,.........,.5MQ..-I.0MQ

CAPAciTANCES.

!:=:IL::         ...                      :::     €8:8gE

TYPICAL  OPERATING   CONDITIONS.
lst Anode voltage       ...          ...          300  volts
2nd  Anode  voltage      ..            ...             15   kv
Vg  for visual  cut-off    . . .           . . .          -60  volts
Av.  Grid  Drive for 50HA

beam  current  .     .              . ..            20  volts
Linewidthat  lB=50quA       ...          0.25  mm.

*Focus  coil                         . . .          ...          640  amp.  turns  (approx)•-
*I:i§n¢euvbeenhaats,:wmav:rue:;uoi;':a°:'dceu:::::,n.fwoh;Ceta.:Se|ja£'[:h€: rJi7EJE-JI

Issue  2Sept.1962

spot  which  is stationary or slow  moving.

±fpr°ositj:hneedresf:rtehnactetitneec(e3n6tr££:R|:g%jseaEB:?tT6n')2.°mms.

\                                     FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



12/08  HM

12/08  JM

D    DIA.

USEFUL  SCREEN    AREA,

DIM. lNS.               mm. DIM. lNS. mm.
A 0.710 ± .138 i 272  ± 3.5 P 7.087  ± .197 180±5       i
C 20.197 ± .276 513   ±   7 RlR2

i    3„7016.772
I    1000       ,•426

D 2.000±.079|305   ±  2
E 9.842    250  MIN.

IR3
•748  ± .079 ) 19±2

F I.378±:839    35  I,.5 S I.4-17 361

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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r+r-r+\n'ssu61.
|F7et.I-antEl 12/48L3M

I

RADAR  TUBES

\50      ,50
12in.  diameter flat faced  Radar Tubes designed  for fine symbol
presentation.  where  high  resolution  is of primary  importance.
Phosphor Type  `L3' enables flicker free images to be  produced
at  repetition  frequencies  down  to   10  cycles  per  second    but
the  persistence  of  moving  targets  is  curtailed  in  comparison

faz

with  Type  .H'  or  `L.  Pliosphor.

FOCUS.........Magnetic

DEFLECTION......Magnetic A'fia,%:,3z9z®o8
SCREEN.

12/48HM                  12/48L3M
Phosphor                                       *Type  `H'             *Type.L3'
Fluorescence     ...                         Orange                  Orange
Afterglow                                     Orange                 Orange
Persistence        .                            very  long              long 0\'0

Both  types  have  metal  backed  screens. 0660
For further details  refer to the  relevant  phosphor charac-
teristics at the front of this section  of the  handbook.

N.C.   N.C.Base
PHYSICAL   DETAILS.

Base         ...            ...                            ...            812A  (Duodecal)
Anode  cap        . . .          . . .          . . .          CT8  (Cavity  Type)
Max.  Overall  Length...                         640   mm.  (25.20")
Min  useful  screen  Area          ...          250   mm.  (9.84") dia.
Nom.  Neck  diameter                ...             35   mm.(i.378")

For other dimensions,  see  drawing.

BASE  CONNECTIONS.

Pin  I-Heater                      Pin   7-No connection Connections
Pin 2-Grid                           Pin    8-No  pin
Pin  3-No pin                        Pin  `9-No pin underside ViewofBaseIfe-a„f,- I
Pin 4-No pin                       Pin  lo-lst Anode
Pin 5-No pin                       Pin  I I-Cathode
Pin 6-No connection       Pin  l2-Heater

Side.Cap-2nd  Anode.

HEATER.

Heater  voltage              . . .          . . .          6 .3   volts
Heater current                                        O.3  amp

RATINGS.

Max.  Ist Anode voltage          ...          600  volts
Min  lst Anode voltage            ...          250  volts
Max.2ndAnodevoltage        ...15.5   kv
Min. 2nd  Anode Voltage         ...          9.0   kv
Max.  Cathode  current            ...           150   WA
Max.  Vh_k                                       ...          200  volts
Ivla.x.  Rh_k           . . .            . . .            . . .            I  .0   MQ
Max.  Rg_k           . ..            .. .                            I  .5   Mf}

TYPICAL  OPERATING   CONDITIONS.

lst  Anode  voltage       . . .          ...          300  voles
2nd  Anode  voltage      ...          ...             15   kv
Vg for  visual  cut-off    . . .           . . .          -90  volts
Av.  Grid  Drive for  |B=50  LLA.            30  volts
Line  width  at  lB=50  L£A.       ...        0 .25   mm

The  Focus  coil  should  be  positioned  so that the  centre  of the
gap  is  approx.  220  mm  from  the  reference  line  (36  mm  Ring
Gauge  Position).

CAPACITANCES.

!#1:::         :::         :::         :::      f8:8gE

*This  phosphor  is  liable  to  burn  even  at  low  values  of  beam
Sept.,1962 current,  if  operated  with  a  spot  which  is  stationary  or  slow

moying.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.



12/48HM

12/48L3M
D   D,A.

D,M. lNS. mm. DIM. lNS. mm.
A 0.710 ± .138 272  ± 3.5 P 7.087±.197 '80  ±  5
C 25.040±.157 636 ± 4- RI 39 . 370 1000
D 2.000±.079 305  ± 2 R2 16  .772 426
E 9.842 250  MIN. R3 •748 ± .079 19±2
F •378 ±:838 35  I,'.i S I.417 36

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,    LANCS.
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Eerranti
FLY.NG  SPOT  SCANNER  TUBES

14/03AB

14/03QB

14`03Q2B

n-`r-r-Issue2June,1960 14in.   diagonaLI   Rectangular  Tubes   with   metal   backed   screen

0®

and    external    conductive    coating.     Primarily    designed    for
general   Flying  Spot  Scanner  applications.

FOCUS                                               ...           Low  voltage  Electrostatic.

DEFLECTION...                                            Magnetic. \5'S

SCREEN
az,4IPhosphor            ...     Type  `A'           Type.Q'          Type  `Q2.

Fluorescence     ...      Green                 Blue/Violet     Magenta
Persistence         ...      Ultra  short      Killed                             *
For further details,  refer to the relevant phosphor charac-

a.`3          .C.teristics  at the front of this  section  Of the  handbook.

PHYSICAL  DETAILS.

o@©o®,W\O®Sidg#&``8fiABase                                                                            812A  (Duodecal).
Anode  cap                                                       CT8  (Cavity Type).
Max.  Overall  Length        ...                          420  mm.
Nom.  neck  diameter       ...                          37  mm.

For  other  dimensions  see  drawing  overleaf.
Mounting  position                                           Any.
These  tubes   have  an   external  conductive  coating  which
may  be  used  for  E.H.T.  smoothing.

BASE  CONNECTIONS.
Pin  I-Heater.                      Pin 7-No connection.

Base
Pin 2-Grid.                           Pin 8-No  pin.
Pin  3-No  pin.                      Pin  9-No  pin.
Pin 4-No  pin.                      Pin  lo-lst Anode. ConnectionsundersideViewofBaseF-.'
Pin  5-No  pin.                       Pin  I I-Cathode.
Pin  6-3rd  Anode.               Pin  l2-Heater.

Side  Contact-2nd  Anode.  4th  Anode.

HEATER.

tHeater  voltage    ...                                         6.3  volts.
Heater  current...                                        0.3  amp.

RATINGS.
Max.  Ai  voltage...                                          500  volts.
Max.  A2+A4,  voltage       „                                15  kv.
Max.  Pos,A3voltage       ..              „       +500volts.
Max.  Neg.  A3  voltage     . . .                        -500  volts.
Min.  Ai  voltage    ...                                           200  volts
Min.A2+A4voltage        .                                   8kv.

¥:!:#:i...............200yolts.I.5MQI.0MQ

TYPICAL  OPERATION.
lst Anode  voltage                                          300  volts.
2nd  and  4th  Anode  voltage        .                 12  kv.

§3rd  Anode voltage for focus      ..            -300 to+300  volts.
lvg for visual  cut off                                  -40 to io volts.

CAPACITANCES.
Ck-a,,                                                              <8 pF.

!:=:#t.  co.ating.::                                       fi8op;.F.  ,approx.,.

*A  blue filter should  be  provided  for the  photocell  to separate
the  two  colour  peaks  which  have  different  persistence  times.

twohue,ndnu::€xfc°ereds;r.}5esvo?tpserr.a:i.:.n;ntdh:ciur:::ttje:::jrngv3:tv:€:
should  be  incorporated  in  the  circuit to  limit  switching  surge.

§The  point  of optimum  focus  lies  between  these  values.

I;£hceee:pijtdd:uh:;nu;:t:he£:ew:::r?:5°:ijj£::te:¥atthfiryve:i{::trc:jrtechc.ant:°gfi:

1                                      FERRANTI   LIMITED,  GEM   MILL,   CHADDERTON,  OLDHAM,   LANCS.
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FERRANT.
14/03TB

\  I:a _150,aj`'a4

MONITOR  TUBE
IIiiI

A  14in.  diagonal  Rectangular Tube with  a  meta.I  backed  screen
and  external  conductive  coating.     Designed  for  use  in  Tele-
vision  Monitoring  Equipment.

FOCUS                              ...          ...          Low voltage  Electrostatic.

DEFLECTION.........Ma.gnetic.

SCREEN               . . .           ...                           Metal  backed.

**©©"-.%3
Phosphor                 . . .           . . .          Type  `T'
Fluorescence......White.
Persistence                            ...          Short.

ln For  further  details,   refer  to  Screen  Type   `T'   phospi?ar 0:®6©5;a
characteristics  at  the  front  of  this  section  of  the  handbook.
This tube_can  be supplied  with  other screen  phosphors._``--II
PHYSICAL  DETAILS.

(Ca3Base

Base              ...           ...           ...           ...           812A  (Duodecal).
Anode cap            . . .          . . .          . . .         CT8 (Cavity Type,)

IIIII

Max.  Overall  Length        . . .          . . .          420  mm.
Nom.  neck  diameter       . .            . . .          37  mm.
For other dimensions see  drawing.
Mounting  position             ...          . . .          Any

These  tubes  have  an  external  conductive  coating  which
may  be  used  for  E.H.T. smoothing. Connections

II BASE  CONNECTIONS. Underside  View
III11I

Pin  I-Heater.                         Pin 7-No connection. of  BaseFfRAANTI
Pin 2-Grid.                              Pin 8-No pin.
Pin 3-No  pin.                          Pin 9-No pin.
Pin 4-No pin.                          Pin  lo-lst Anode.
Pin 5-No pin.                           Pin  I I-Cathode.
Pin 6-3rd  Anode.                   Pin  l2-Heater.

Side Contact-2nd Anode, 4th Anode.

HEATER.

)

*Heater voltage    . . .          . . .          . ..          6 .3  volts.
Heater current   . . .          . . .          . . .          0 .3 amp.

I RATINGS.

\)

Max.  A|  Voltage                 . . .          . . .          500  volts.
Max.  A2+A4  voltage        ...          ...             15  kv.
Max.  Pos.  A3  voltage       ...          ...     +500 volts.
Max.  Neg. A3 voltage      . .            . . .       -500 volts.

II-a Min,  Af  voltage                                               200 volts.
Min.  A2+A4  voltage        ...          ...               8  kv.

%gx:#:i          :::       :::       :::       i:y#Ofits.

:-'I TYPICAL  OPERATION.            .

IIIIIIIIIII                   Issue     I lst Anode voltage            ...          ...'         300 volts.
2nd  and  4thAnodevoltaLge        ...             12kv.

**3rd  Anode voltaLge for focus      . . .          -300 to+ 300 volts.
tvg for visual  cut off           . . .          . . .         -30 to -70 volts.

VAPACITANCES.

i;_=Lo..::jng   ......        .:.:.:        .:.:.:      ,f£§:.: tapproxj.

*When   used   for  series   operation,   the   surge   heater   voltage
shou d not excee       .5 volts r.in.s.and acurrent llmitingdevice
should  be  incorporated  in  the  circuit to  lirfuit  switching surge.

*SThe  point of optimum  focus  lies  between  these values.

t:!cee5tjddsuhr?nu:dtnheeYe:ebrfoE°Sj'£Ymee¥;:atthe,ryes:f::trt:j}techc]antgh°g£:

1         Aug"1957I when  it  may  be allowed  to  rise 1:o  +   I  volt.

I                                     FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANT.
14/04TB

TELEVISION   MONITOR  TUBE  -

ls.         ,50azojNgc7;NoC

A  14in.  diagonal  Rectangular Tube  with  a  metal  baLcked  screen
and  external  conductive  coating.     Designed  for  use  in  Tele-
vision  Monitoring  Equipment.

FOCUS                                                                             Magnetic.

DEFLECTION...                                                           Magnetic.

SCREEN                                                                             Metal  Backed.

Phosphor...                                                        Type  `T'.
Fluorescence                                                     White.
Persistence......Short.

For  further  details,   refer  to  Screen  Type   `T'   phosphor
characteristics  at  the  front  of  this  section  of  the  haridbook.
This  tube  can  also  be  supplied  with  other screen  phosphors.

PHYSICAL  DETAILS.

9-Of®%®_alBase               ,.,      ,     ...            ...            ...            812A  (Duodecal).
Anode  cap                                                     CT8  (Cavity Type). ^*BaseConnectionsundersideViewlvlax.  Overall  Length        .                             457  mm.
Nom.  Neck  Diameter    ...                           37  mm.
For other dimensions see  drawing,
Mounting  position                             ...           Any.

This  tube  has  an  external  conductive  coating  which  may
be  used  for  E.H.T.  smoothing.

BASE  CONNECTIONS.

Pin  I-Heater                           Pin 7-No connection.
Pin 2-Grid.                              Pin 8-No pin.
Pin  3-No  pin.                          Pin 9-No pin. of   BaseFEmAWTIPin 4-No pin.                          Pin  lo-lst Anode.
Pin 5-No  pin.                          Pin  I I-Cathode.
Pin 6-No connection.         Pin  l2-Heater.

Side Contact-2nd  Anode.
HEATER.

SHeateT. Voltage     ...                                           6.3  volts.
Heater current...                                      0.3  amp.

RATINGS.

Max.  A|  Voltage...                                        500 volts.
tMax.  A2  Voltage...                                             16  kv.

Min.  Ai  voltage                                              200 volts.
Min.  Az  voltage                                                  8  kv.
Max.  Vh_k                                                         200 volts.

1#:::Rg=!           :::                                 i:5#3
Max.Ai  supplylmpedance         .               I.5MQ

TYPICAL  OPERATION.

lstAnodevoltage                          ...   '       300volts.
2nd  and  4th  Anode  voltage       <'..             14  kv.

+Issue  IJan"1958I
+   §Vg for visual cut off                                -30 to -70 volts.

Focus          . . .          . . .                                      See  Note  **   <T
CAPACITANCES.

Ck-all                                                                <8 pF.

!:I::"oating...                              "<o8 gE:  ,approx.,.

*When   used   for  series   operation,   the   surge   heater   voltage
should  not exceed 9 .5 volts r.in.s. and a current limiting device
should  be  incorporated  in  the  circuit  to  limit  switching surge.

i.The  product  of  Va2  and  la2  must  not  exceed  6  watts  average
value for the whole  screen.

}W#::tthheeh::ta::r[sSTnpp:ys:Sri::°cmha[ansoerp:;arttehetdT::Sef°5romce/::

impedance   between   earth  and  cathode (Zk)  is  lookf2  (max).
*Tgfhe  recommended  centre of the  magnetic  length of the focus

unit  should   be approx.  loo  mm. from  the  Reference  Line.
§:£ceeg:jddsuhr?nu!dtnheeve;ebr?o%°S.`i`:ee#the,ryes:f:::t3j,ht:hcjantgh°g£;

when  it  may  be allowed  to  rise to  +   I  volt.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTl
15`03  HB

.15/03    JBRADAR  TUBES
15in.  diameter  Radar  Display Tubes  with  metaLl backed screens

15/03    LBmagnetic  deflection,  and   low  voltage  electrostatic  focus.

FOCUS                                                           Low voltage Electrostatic

\  I:i_150,

DEFLECTION.........Magnetic

SCREEN.
15/03HB                   15/03JB                      15/03LB /a. aL`4`&kffiFasO:®6@s;O*PhosphorType      `H'*                           `J'                                `L'

Fluorescence    Orange                  Blue                        Orange
Afterglow...  Orange                 Yellow                  Orange
Persistence       Very  long             Long                        Long
All  Cypes  have  metal  backed  screens.
For further detaLils,  refer to the  relevaLnt phosphor charac-_,Jl\)A teristics  at  the  front  Of this  section  of  the  handbook.

PHYSICAL   DETAILS.
Base                 ...           ...           ...        812A   (Duodecal).
Anode  cap              . . .          . . .       CTB  cavity  Type.
Max.Overall   Length         ,.        610mm.
Nom.Neck   Diameter      ...          37  mm.

For other dimensions   see  drawing.
Mounting   position              ...        Any  except  vertical (ca3Base

screen  down.

All  types  have  an  external  conductive   coating  which  can
be  used  for   E.H.T.  smoothing.

A  E  CONNECTIONS.
Pin  I-Heater                                   Pin 7-No connection.

3!:I=S:idp.in                             3i: =N: 3i::
Pin 4-No pin.                                  Pin  lo-lst Anode Connections
Pin 5-No pin.                                 Pin  H-Cathode. underside  View®fBaseFERANTIPin 6-3rd Anode.                           Pin  l2-Heater.

Side Contact-2nd Anode +  4th Anode.

HEATER.  \
Heater  voltage       . . .          . . .          6 .3  volts.
Heater current     . . .          . . .          O .3  amp.

RATINGS.
lvlax.  At  voltage     . . .           . . .          500 volts.
Max.A2  +  A4  Voltage    ...             15  kv.
Max.  Pos. A3 Voltage         ...           +500 volts.
Max.  Neg.  A3 Voltage       . . .            -500 volts.
rlin.  Ai  voltage      ...           .. .           ZOO  volts.
Min.A2  +  A4  Voltage     ...               8kv.

...          ...          200 yolts.Eg:#:;:.:-.,.5MQ..-:::I.oMQ

LTT
TYPICAL  OPERATION.

Heater vol€age       ..                          6.3 volts.

I

lst Anode voltage              ...          300 volts.
2nd+4th Anode voltage            12 kv.

t,red,;rn:fs:aToc,::goefffor ,a:.:s   _¥o :: _+9o3:3,¥:,ts.
CAPACITANCES.

i       ISsue1,Dec.,1957

€;i:!'t.Coa.ti.ng--..<8PF....<8pF..„1500PF.approx.

*The   screen   phosphor   Of   Type   15/03HB   is   liable  to  bum   ifoperatedwithastationaryorslowmovingspot,evenatlow

values of beam  current.

tfT:::.og,:%;:It:E.:y:;:eg:i!:wr:::ti:p:,;i:ELvt#ii:;,yvr:is!:::ts;a,t:hh:

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDIIAM,   LANCS.
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15/03     LB                                      382  ± 5   0,A.

35S   useful   SCREEN   OIAMETER
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FERRANTl
16/03HB

16/03  JB
RADAR  TUBES

15.Oi:50,

L6::;::'fcm::arecRt:€:ra:ispiaoywTuvboi:agweEtE,eTtert3!tabt::kiodcussc.reens.

FOCUS                                                             ...          Low voltage.
Electrostatic.

DEFLECTION     ...                                                        Megnetic. 7
SCREEN.                                                                                i6/o3HB             16/03JB. ai.a`4

Eihu°osrpehs::n.i;         ......          ......          ...         Type`H"       TyperOrange.Blue.

Persistence            ..:..          :::          ::..         ?eraryni:ng       %en'i:W.Afterglow
For  further details,  refer to che  relevant  phosphor charac-

EREERE|teristics  at  the  front  of  this  section  of  the  handbook.- , 1 1- ,-
PHYSICAL   DETAILS.

Base              ...           ...                            ...           812A  (Duodecal). O:86&s;O
CT8  Cavity Type.fi::feo€earpaHLen.;;h............485mm.

For  other   dimensions,   see   drawing. Ica3BaseConnect.robsUndersideView
Mounting  position                          ...         Any exsccer:tenY::tj;Cna.I

Both  types  have an  external  conductive  coating which  can
be  used  for  E.H.T.  smoothing.

BASE  CONNECTIONS.
Pin  I-Heater.                                  Pin 7-No connection.
Pin 2-Grid.                                      Pin 8-No pin.
Pin  3-No pin.                                  Pin 9-No pin.
Pin 4-No pin                                   Pin  lo-Ist Anode.
Pin 5-I\lo  pin.                                   Pin  I I-Cathode.
Pin 6-3rd Anode.                           Pin  l2-Heater.

Side Contact-2nd Anode -`+  4th Anode. of  BasefEmANTi
HEATER.

*E:::::!:,rtraegnet  :::        ...                   g:3:#:.

RATINGS.

¥g:i:s¥°|iav8!,:iigae8e:-:-....+:::£:::

#:x,.g;eiiofi:.gvevo:::::e.::..,-58:£:S:¥g:#:i::::::;::i::y#O#s.

/~_
TYPICAL OPERATION.

Issue  I.Mar.,1957

rs:aAenro!:l'aog,:ag.;....!63::i:s:

i::ggf5r:#s:Aa?::t:#:gf::cus    :.:     J8oktvo. +  3oo voles....-30to-90volts.

CAPACITANCES.

...          ...          :::          €83E:€;-=!'t.co..::ing..,..1500PF.approx.

S:ttehs::::t|oT::;r:;`s?::yE:v`j:/g°3pHo:,i:j:anbi:i:wb%ru:fs°opfeEaetae£

cur,.ent.

t;n¥o°#,:;::a;:;t:!#egan,;5;re%t:;oP:::i::Y:eei#i;:*r,¥fpt:Crest;:ttchh:

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
MONITOR  TUBE

facrkeec::n8ular  Tube   With   17in.   diagonal  screen   which  is  metal
Designed  primarily  for  use  in  Television  Monitoring  Epuipment.

FOCUS                  .........         Low  voltage  EI:ctrostatic.

DEFLECTION.........Magnetic.

SCREEN ..... „          ......         Metal  backed.

Phosphor    .........        Type  `T'

Fluorescence......White

:e°risfti::haetrt#i:S;treoffe:htj::::tjroeie:,a:#:iEhb:ro#arac-
This tube can also be supplied with other screen  phosphors.

PHYSICAL   DETAILS.

ia:S:;d.eoNS:acr;2iid+aemn:::I    :..         .       ;;t&#:C;:rt?df;;'!..
For  other  dimensions,  see   drawing.

Mounting  position             ...`                          Any

B:t:s:Zpf:SrE:#:Ta.ns:Xot:trhnjan'g:°nductivecoatingwhichcan

BASE   CONNECTIONS.
Pin  I-Heater.
Pin 2-Grid.
Pin  3-No  Pin.
Pin  4-No Pin.
Pin  5-No  Pin.
Pin  6-3rd  Anode.

Pin 7-No  Connection.
Pin 8-No Pin.
Pin 9-No Pin.
Pin  lo-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater.

HEATER.
*E::::: !3'r€raegn`t  : ::

RATINGS.

Ii:;ii;esio:;;:::¥;ig:e:e:
I      Max.Vh-k               ...

#g:Ri':i           :::        :::

TYPICAL  OPERATION.

=2!::€aien;°:¥d:eiSj°!ita:8gt°f]::8feocus
tvgforvisualcutoff        .

...           6.3  volts.

...           0.3  amp.

...           500  volts.

...               18  kv.
..      +500volts.

-500 volts.
ZOO  volts.

12  kv.
:.          200volts.
..             I.5   MQ

I  .0  M£2

I..            6.3  volts.
..          300  volts.

15  kv.I::       -300to+  300volts.

-30 to -90 volts.

*sYohueind:::dex'c°ereds;r.j5esvo%eF.ai:.°sr'antdh:cSuurf€enti::::irngv3:tv:€:

should   be   incorporated   in   the  circuit  to  limit  switching surge.

t;nah:eh.o3:;:e:a;:;#gegan,;:v;r.%E:;op::ss:::v:eei#;I::j:r,::fpt:crtst=,ttchh:

±Optimum  focus  lies  between  these  values.

Base

Connections

underside  View
of  Base
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FERRANTI
MONITOR  TUBE

fn3`:nx.t:ian8a?nca!nRdeucctt?::u!:ratT:!.ewjtet]:n::ta|rbaucskeeinscTr:,een.
vision   Ivlonitoring   Equipment.

lIH̀--

Tentative
Issue  2
May.   1959

FOCUS                ............          Low  voltage
Electrostatic.

DEFLECTION.........Ivlagnetic.

Deflection  Angle                ......          9o°.

SCREEN               .........           Metal  backed.

Phosphor  ............          Type  `T'-Silver
activated.

Fluorescence......White.
Persistence.........Short.

charaFc°trer`[::it:e:tdteht:ills;a::feorf::isscs=ec:ronTyo?eti:.h:*3ipoho°k:
This  tube  Can  be  supplied  with  other  screen  phosphors.

PHYSICAL   DETAILS.

An£:eo%rpa,Iten.:;h    :.,.,.      :..:;      ;14#E#eT?;);.,
Base              ...

Nom.  neck diane€er       ......             37  mm.

L°oru°n:?ne: S:Tj:jnos:°ns se,:.drarj.?g.    Any

These  tubes  have  an  external  condiictive  coating  which
maLy  be  used  for  E.H.T.  smoothing.

BASE   CONNECTIONS.

;i: i=!:?dt:I.                 ;i: 7=N: ;ionTnection.
Pin  3-No  pin.                     Pin 9-No pin.

Ei: =N: 3i::                  5i:  itts:€Aondoed.e.
Pin 6-3rd  Anode.              Pin  l2-Heater.

Side Contact-2nd  Anode, 4ch Anode.

HEATER.

E:::::!:,rtraegnet  :::        :::        ...        8:i::I;:.

RATINGS.

#=: A;¥i`:¥oe,t.;:e     :..:

#.:i!e;;;;a3;¥:ee   :
#r::#:i         :: ........

TYPICAL  OPERATION.

Ist Anode voltage           ...
2nd  and  4th  Anode voltage*;Srgdf3rn:fseuav,o::atg:ffforf:.c.us

CAPACITANCES.

!i::!t...I::,ng;;:

500 volts.
18  kv.

+ 500 yolts.
-500 volts.
200 volts.

12  kv.

300 volts.
16  kv.

-200 to+ 200 volts.
-30 to -90 volts.

:,:         :::       ,5::;::(approx.,.

**The  point  of optimum  focus  lies  between  these  values.

t;£hceee!i:tdd:u:r#:t:I:e:;;ee:r¥d°rsi;s¥fae:¥thfir¥e;itf;:trt3;rtechTnt:a:a:

:`'::

Base
Connections

Underside  View
of  Base

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,   OLDHAM,   LANCS.
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FERRANTI
RADAR  TUBE

fn3l::..:i:5?nc:ln5:::i:5u.13:tTnug?eBi:shiganFdetpa:iiaacrifyd,socrreues:
as  a  Radar  Display  Tube.

Tentative.
Issue   I
Aug.1959.

FOCUS                                                                         Magnetic.

DEFLECTION............Magnetic.

Defleccion  Angle ......                          9o°.

SCREEN               ......                                           Metal  Backed.

Eihu°osrpehs::n.a;         :::          :::          :::          Type.H'Orange.

A!tr:rs8t!e°nwca....................?::;8Le6ng.

charaFc°trerfi::itchse:tdteht:",S+a::feorf:3isscsreec:ronTyoEe€;:.hE:3Sbpoho°kr.
This  tube  can  also  be  supplied  with  other  screen  phosphors.

PHYSICAL   DETAILS.

%:eosear;:;I Len::;h     :.:.:.       :::       Ei;8A#mB.#eTC;;):).
Nom.  Neck  Diameter    ......            37  mm.

E%u::tne: #g:::nosfons se.:.d raTj.Tg.     Any.
This  tube  has  an  external  conductive  coating  which  may
be  used  for  E.H.T.  smoothing.

BASE  CONNECTIONS.

Pin  I-Heater.                     Pii` 7-No connection.
Pin 2-Grid.                         Pin 8-No pin.

Ei,: =N: Eii:..                 Eii:?LN,ostpiniod e.
Pin 5-No pin.                      Pin  I I-Cathode.
Pin 6-No connection.     Pin  l2-Heater.

Side Contact-2nd  Anode.

HEATER.

E:::::!:lrtraegnet

RATINGS.

#:x:A:¥::::g:
|v|in.  Ai  Voltage
Min.  A2  Voltage

%;;:#:i

I..           6.3  volts.
...           0.3  amp.

500 volts,
18  I(V.

ZOO  volts,
12  kv.

ZOO  volts.
I  .5  Mn
I  .0  MQ
I  .5  Mn

300 volts.
16  kv.

•Vgforvisualcutoff        ..:         ...         +Oto-.80volts.
Focus  An .i:n tra.;.magi;.t is n.;; req:freedYote t

Max.At  supply  Impedance         ...

TYPICAL  OPERATION.

iitdAa:3d4etY°Aiao8dee volt.;:e     ::..

CAPACITANCES.

i;Sail".:;;,ng  :::      ;:: ::;     ,5::i:: (approx^

•;2h:ee:p:,itddih:#detn!:,y.e5:bi?otEos;i!;meteo¥i:theiryeys!i::trt:;Ftechcia;!og,ef:

t::jet:::°uTdmbeen:::I:ex?t]ra°itmh.efrmo¥nteht:CR':,ne::hnc°e'#nee!°CuS

Base
conhecti®ns

underside  Vlew
of  Base
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Flerranti

Eiiiii

r-\

ni,
_-

RADAR  TUBES
12in.  diameter  tubes  with   narrow  neck  and  small  defleccion

:rrgc'uei.tsisnu!E:#eoJ°srynutsheetj:]tRhad:itha::sTyr:nbs:it::es°erntavt:|Yne.

FOCUS......Magnetic

DEFLECTION............Magnetic45°(appr'ox)

=Ey`

i2ye;P;£L!H:.:   i;;!°!;!5?*Mt

%9T€/gavityType
ii':¥r-O;;rrali  Len.;:h       ............         a5-3-ri-in.

......             23   mm.  (nom.)

se.:.outli.ri;drafinnygoverleaf.

Pin 6-I.C.
Pin 7-N.C.
Pin 8-I.C.
Pin 9-Ist Anode
Side Contact-2nd Anode

SCREEN.

Phosphor  ...
Fluorescence          ...
Afterglow               ...
Persistence

PHYSICAL   DETAILS.

Base...,,.
Anode cap            ...

Neck  Diameter   ...

Fooru:ttine::?:i:inosTons

BASE  CONNECTIONS.

Pin  I-Grid
Pirl 2-I.C.
Pin 3-Cathode
Pin 4-Heater
Pin 5-Heater

HEATER.

Heater voltage    ...
Heater Current  ...

RATING.

#;nx.:ii#::::::::

#:#:i     ;::

6 .3  volts
0,3  amps

600  volts
15kv
8kv

ZOO  yolts
I  .5  Mn
I  .a  MQ

TYPICAL  OPERATION.
With  Valve  Drive.

!itdAAnn°oddeevv°:i:ggee        :::        :::       3# #ts
Vg for visual cut-off            ...- 30 to -90  volts

With Transistor Drive.

;igtd,:A:noyo:ge:Yyo::t:agfeff      :::       :::      |£ £::
Recommended  position  of focug  coil  is  170  mm  in  front  of
the grid.

'i;h:;i.e:::a:t;ai.!::,n!:ri;r.:.:;::E!e::t;in::.i::::g;;,::!i.i,:n:b:;dii;i;u!s::a:in:

supplied on  request.

tphosphor Type  L3 is flicker free at  10 c/s.

Base
Connections

underside  View
of  Base
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J''

1240/54HM

1240/54L3M

DIM. mm.322± 3 IN. 0,M.T=mm. JiJ
A 12.67   ±.12 P 90±5 3.54 i
C 845  ±  8 25.38   ±.31 Rl 000 39.37
D 305  ±   2 2.00   ±.08 R2 426 6.77
E 250  MIN. 9..8o46±.i!! R3 '9 •75
F 23±? S 25 •984-

ORIGINAL  DIMENSIONS  IN  MILLIMETERS

FERRANTI    LIMITED,   GEM   MILL,   CHADDERTON,
OLDHAM.   LANCS



FERRANTI
RADAR  TUBES

'E%,nftsc=ti,3ocmnde±an\T§.c¥:apn#:Ttog\#:Sihec#r%%#,%C{koecduss.CreTehn£

FOCUS

DEFLECTION                  ...

SCREEN.

Phosphor.........

...          Low voltage.
Electrostatic.

.. '           Magnetic.

1650/03HB       1650/03JB
*Type"H"      Type"J"

IRE
##:::i:=nce       :::        :::            8:::g:          ?'eiFow
Persistence                            ...               Very  Long       Long
For  further details  refer to the  revelant  phosphor charac-
teristics at  the  front of this section  of the  handbook.

PHYSICAL  DETAILS.
Base                                                                          812A  (Duodecal).

Deflection  Angle                ......          5o°

I;ooru:tctnegr g;Ti:inosions, s:.: draY.i.ng.    Any except vertica,
screen  down.

Both   types   have   an   external   conductive  coating  which
can  be  used  for  E.H.T.  smoothing.

CONNECTIONS.
Pin  I-Heater.
Pin 2-Grid.
Pin  3-No Pin.
Pin 4-No Pin.
Pin  5-No  Pin.
Pin 6-3rd  Anode.

Pin    7-No connection.
Pin   8-No  Pin.
Pin   9-No pin.
Pin  lo-lst Anode.
Pin  I I-Cathode.
Pin  12-Heater.

HEATER.

E!:::::!:I.t.ae8net  :::         ...
RATINGS.

Max.  Ai  Voltage  ...

#x:i:sT£:y:,lttaaggee
|Vlax.  Neg.  A3  Voltage

#i:,A;Ti:ai:,Cage

#::#:i       ...
TYPICAL  OPERATION.

Heater voltage    ......

iitdAa:3d4etY°A:aogdeevoit.;;e

•..           6.3  yolts.
...           O.3  amps.

500  volts.
18  kv.

::     +5oovo,ts.
-500 volts.

:::          2oovo,ts.
•..               8  kv.
I..          200  volts'

I  .5  MQ
:::             I.OMQ

...           6.3  yolts.

...          300  volts,
I..                15  kv.

3rdtonr°fdoecuvs°'`a::...._3ooto+300volts.

tvg tor visua.I  cut-off           .       40to-loo volts.
NOTE.-When   using  static  shift  coils  external   to  the

i:h::jddfi:n:gf:;nn%:Cei:i,:ed::.eh:e:rrw::s8::itsef::c:.io:netnudEe:.
focusing  conditions  will  result.

CAPACITANCES.
8pF.

i:=:Lo:::jng   :;:         :;:         ..., 5oopF.approx.
...                  8  pF.

*The   screen   materia.I   of  type    1650/03HB   is   liable  to  burn  if
operated   with   a  stationary   or   slow   moving   spot,   even    at
[owfuva.Iues  of  beam  current.

r!a:t,eh;rah:,::i:actfp:tysd:u:rYal,dioFwhe:Vdep:eor:;j€Pe:¥i::aw:#t.:fetsepresc:i::h:::

ELfil

Base
Connections

underside  View
of  Base
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FERRANTI
PICTURE   MONITOR  TUBE

aAn:Fee.tang:::nteudbep#::r:7y"}8:8:::'jsncrT=re:rsfo#°Mdoenfli#f;i°£
Equipment.

FOCUS                 ..,.........          Low  voltage  Electro-
static,

DEFLECTION............Magnetic

SCREEN               ............           Metal  baLcked

phospl.or.........Ji¥::r.ILFvated.

Fluorescence.........White.

This  tube  can  be  supplied  with  other screen  phosphors.

fFr°orn:u::htehrjsd:etac:I:§o:a:efrtth°et#:n3h£Sopktorcharacteristicsatthe

PHYSICAL  DETAILS.

ii=:?.e°NS:ac±l'Lrae:;:::I   :::      :;.      ;;#:in:(i?rt?d,ey#.

¥%°:u:nt:A:::rn::°fc!;in:dr::::::;:!a?i::hi:ynbp:an::.e2d.forE.H.T.
smoothing.

BASE  CONNECTloNS.
Pin  I-Heater.
Pin 2rf rid.
Pin  3-No Pin.

Ei: =N: 3i::
Pin 6-3rd Anode.

Pin 7-No connection.

:i:Fo-N,:t:i:;ode.
Pin  I I-Cathode.
Pin  12-Heater.

Side contact-2nd  & 4th Anodes.

|| .f-

HEATER.

E:::::::lrt%net  :::        :::

RATINGS.

§#;e;Vo°A%a!::!t%:e
Min.A2+A.voltage        ...
Max.
Max.
Max. #:L::

TYPICAL OPERATION.

Heater voltage    ...,..

;;¥f:*:not:£se::S°!it}8€e:I:'rfaig:us
CAPACITANCES.

:;-:all"a:a::,ng  .:.:.:

6 .3 yolts,
300 volts.

'5 kv.
-300 to +300 volts.
-30 to -90 volts.

......           <8  pF.

I....., 5<of :i approx.

*Optimum focus  lies  between  these values.

t;:t:h;Th:efn:i:ac.:p:tysd:u:ria#.:whe:ydeE.r6i;,:p.3#i3i,a¥v:I;,:I,etseprescti::h:::

L,,,",,,,,`(o:,:i,,,,ii,,,,,#,,,,,,

FERRANTI    LllvllTED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.

IIH



'3'1
=3.5

I

d,+IN3

I I f' .
'0+'ar`+

CAVITY
C.^P  TYPi

REFERENCE. CT8
1.INE.

FERRANTI    LIMITED,   GEM    MILL,   CHADDERTON,   OLDHAM,   LANCS.

i+tjiinco            __i-


	General
	Receiving valves
	Television Tubes
	Industrial Valves
	Microwave Devices
	Cathode Ray Tubes

