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The  1972  Classification  List  is  given below  indicating
whether  types  are  current   (C)  or  maintenance  (M).    The

A   :=d:rm:¥ :::°d::auss£:e:: ihe:t:1:: ::nt:::: ::din::1:8e
valve  types  are  given  in  the  /`ibridged  Data  tables  at  the
end  of  the  valve  section  in  Volume  2  and  such  types  are
rtLf`.rked  with  an  asterisk  im  the  Cross  Reference  Index.

DY86A¥87     (C)
DY802      (C)
E88CC      (M)
n'..BC8O   (I,,I)
REF89      (ne)
ECC85      (M)
ECC88     (C)
ECC8o4   (M)
ECC807   (M)
ECF8O      (i.()
ECF82      (M)

A      ECF8o4  (I.;I)
~          ECH81       (M)

ECH84     (I-0
ECL82       (rj'{)
ECL84      (M)
ECL86      (C)
EF8O         (M)
EF85         (M)
EF86         (M)
EF183     (a)
RE184      (C)
RE90        (i,I)
EI,34        (M)
EL84        (C)
EL506      (M)
EM87         (M )

'n     E8863Ay6';'  tM>

EZ8O         (M)
EZ81          (M)
GZ34        (M)
HY90         (M)

pc86        (M)
pc88        (M)
pC97        (C)
PC900     (I,i)
roc84     (M)
pcc89     (M)
PCC189   (M)
ECE82      (M)
pcF8O     (c)
pcF82      (M)
pcF86     (M)
pcF801   (M)
pcF802   (1,!)
pcF805   (C)
pcF806   (M)
pcL82     (C)
pcl.83      (M)
pcL84     (a)
pcL86     (c)
PCL8o5/Pcli85     (C)
PFI.2cO   (C)
pL36       (c)
pL81          (M)
pl,81`.,      (C)
pL83        (M)
pL84        (M)
pL302     (C)
pL500     (M)
PL504     (c)
pY33        (M)
py83        (M)
py88       (c)
py8OO     (c)

py801      (C)
R20           (M)
u'`.BC80   (M)
UBF89      (M)
UCC85      (M)
UCH81       (M)
ucl,82     (M)
UCL83      (M)
uF89        (M)
uL84       (c)
uy85        (C)
VR75/30(lI)
VR105/30     (M)
VR150/30     (M)

Teletubes

A47-13W      (M)
A47-25W      (M)
A59-13W      (M)
A59-25W     (M)
j.iw47-91      (M)
C 1 7[ALi^L                 (M)

C17,.:F            ( M)
C17SM             (M)
C19Jffl           tM;)
C19.r.K/j```.IJ47-90(M)
C21.'J,           (M)
C21AF            (M)
C23/K/I..W59-90(M)
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Cross Reference Index
Volumes 1 & 2

USE  OF   THE   CROSS   REFERENCE  INDEX

This  index has two  functions: -

locate data  wit volunesv.and_
Letter  code  ln the

RECEIVING AND
r`rvALVEs SECTION
TUBES  SEC`TION

:::_I::;:-::;.::::::;;:,..i::.:-I:.i:.=iis.`SECTION

(2)   to give a complete cross  reference between CV,   Pro Electron.  American and Brimar type
numbers .

The  cross   reference  index should be  used to  find the  filing number when searching  for data on types
having CV,  Pro Electron and American type numbers.

Filed
under        Equivalent Types

Type  No.

Filed
undel.        Equivalent  Types

Type No.

OA2                 CV1832         150C2
VR75/30     CV3798
082                CV1833        108C I
vRioaeo    cv686
VR15060    CV216           150C3

DK96
DAF96
DF96
DY802
lR5                CV782           DK91

DY86/87    DY86
DY86/87     DY87
1S5                 CV784           DA F91
1T4                CV785           DF91
Rl9                CV5427

CV797           EN9l
KY80

CV484           CV820
CV2370        DL92

*   included in Abridged Characteristics  Sheets.

i:;::4    !*

:::::::`-::      ;i

3V4
PC86
PC88
PC97
PC900

CV2983        DL94

GZ34            CV1377
5R4GY         C'V717
5U4G            CV575           GZ31
5V4G            CV729
5Y3GT        CV1856

5Z4G            CV1863        GZ30
6AB8            ECL80
ECH81         CV2128
6A K5            CV850           E F95
6AK6            CV1762

EABC80
6AL5
6AM4
6AM6
6AM6

CV140           EB91
cv5073
CV136           E L91
CV138           E F91
8D3

Thorn Radio Valves and Tubes Limited
July    1970,  Issue 4,  Page  1 HEill



6AQ5            2V        6AQ5            CV1862        EI,90
6AQ8            2V         E CC85
6AS 7G         2V         6AS 7G
6AT 6           2V        6AT 6
6AU6            2V         6A U6

6BA 6            1V         6BA 6
6BD7A         2V*      EBC81
6BE6            2V        6BE6
6BH6            2V         6BH6
6BJ6            2V        6BJ6

6BK8            2V        E F86

Vol.&      Filed
Index         See -       under       E quivalent Type s

tion      TypeNO.

CV452           EBC90
CV2524        E F94

CV454           E F93

CV453           E K90
CV3908
CV3909

CV2901         6267
613M8            2V         E C L82
6BQ5            1V        E L84            CV2975
6BQ7A         2V         6BQ7A         CV5365
6BR7            2V        6BR7

6BR8            2V         6BR8
6BS7             2V         6BS7
6 BW6           1 V        6 BW6
6BW7           2V         6BW7
6BX6           1V        E F80

6BY7            2V        E F85
6C4               2V        6C4

CV2135

CV5086
CV2136
CV5817
CV1376

CV1375
CV133           EC90

6CA4            2V         E Z81            CV5072
6CA7            2V         E lj34            CV1741
6CD6G        2V         6CD6G         CV5729

6CF8            2V        EF86            6267
6CH6            2V         6CH6            CV2127         E L821
6CL6            2V         6CL6            CV5041
6CS6             2V        EH90
6CU7            2V*      ECH42         CV3888

6CW7           2V        E CC84         CV5281
6DA6            2V        E F89            CV5156
6DC8            2V        EBF89
6DJ8             1V         ECC88         CV5358
6DX8            1V        EC L84

6EH7            1V         E F183          CV5831
6EJ7            1V        a F184         CV5810
6ES8             2V        ECC 189      CV5331
6GA8            1V        ECC804      CV5264
6GW8           1V         EC L86

6HU6            1V        EM87
6JX8            2V        E CH84
6L6G            2V         61,6G            CV1947
6L6GA         2V         6L6G            CV2817
6N8               2V*      EBF80

*   Included in Abridged Characteristics  sheets ®

6S2              1V         EY86/87
6S2A           IV         E Y86/8 7
6SL7GT     2V*       6SI.7GT
6SN7GT     2V*       6SN7GT
6U8              2V         ECF82

6V4              2V         E Z80
6V6G           2V*       6V6G
6V6 GT        2V         6V6 GT
6X2               2V*       R12
6X4              2V         6X 4

CV138           EF91

8HG8           2V          PC F86
9A8              1V         PC F80
9JW8           2V         PC F8 02
9 U8               2V          PC F82
12AE6         2V          12AE6

12AT6         2V         12AT6         HBC90
12AT7         1V          12AT7         CV455           E CC81
12AU7         1V          12AU7          CV491           EC`C82
12AX7         1V          12AX7         CV492           ECC83
12BA6         2V         12BA6         CV1928        HF93

12BH7         2V         12BH7         CV5042
13D3            2V          13D3             CV2212
13D8             2V          13D8
13D9            2V          13D9
14GW8        1V          PC LS6

15A6            2V         PL83
15CW5        2V         PL84
15DQ8        1V         PCL84
16A5           2V*       Pus2
16A8            1V         PCL82

16Y9           1V         PFlj200
17CVP4     2T         C17AA        AW43-88
17Z3            1V         PY800         PY81
18D3            2V         ECF804      C`V5948
18GV8        1V         PCL805      PCL85

July    1970,  Issue  4,   Page  2          (BUK) Cross Reference Index
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Cross Reference Index
Volumes 1 & 2

Vol.&      Filed
Index         See-      under       Equivalent Types

tion     TypeNo.

Vol.&      Filed
Index         See-      under       Equivalent Types

tion     T)peNo.

19D8             2V         UCH81
19FL8         2V        UBF89
19Y3             2V*       PY82
21A6             2V         PL81            CV5077
23I)GP4      2T        A59-13W   C23/10AP

108C1
150C2
150C3

C`23/10AP

2V         082               CV1833
2V         0A2               CV1832
2V        VR15060    CV216           0D3

807                 2V         807                 CV124
5726              2S          5726              CV4007         M8212

5749              2S          5749              CV4009
5750              2S          5750              CV4012
5763               1V         5763              CV2129
5965              2S          5965              CV5843
6057              2S          6057              CV4004         M8137

6058              2S          6058              CV4025         M8079
6059              2S          6059              CV4006
6060              2S          6060              CV4024         M8162
6061              2S          6061              CV4043
6062              1S          6062              CV4039         M8096

6064              1S          6064              CV4014        M8083
6065               2S          6065               CV4015         M8161
6067               2S          6067               CV4003         M8136
6080              2V         6080              CV2984         E CC230
6100               2S          6100              CV4058         M8080

6132              2S          6132              CV4055
6146              1V         6146              CV3523
6158               2S          6158               CV4068
6267              2V        E F86
6870               2S          6870               C`V5121

6922              1S          E88CC         CV2492
A47-13W   2T        A47-13W   C19/10AP
A47-25W   2T        A47-25W
A59-13W   2T        A59-13W   C23/10AP  23DGP4

23DHP4       A59-16W

*   Included in Abridged Characteristics  sheets.

A59-16W
A59-25W
AW43-80Z
AW43-88
AW47-90

AW43-80Z
AW47-90

C'19AK            2T     C19AK         AW47-90     C19/7A
C21/7A          2T     C2lAA         AW53-88
C21AA            2T     C21AA         AW53-88     C21/7A
C2lAF           2T     C21AF
C23/7A          2T     C`23AK         AW59-90

C23/10AP    2T     A59-13W    23DGP4       23DHP4
C23AG            2T     C23AG
C23AK           2T     C23AK         AW59-90     C23/7A
CV133             2V     6C4                EC90
CV136             2V*   6AM5            EL91

CV138             1V     6AM6            EF91              8D3
CV140            2V     6AL5            EB9l
CV452            2V     6AT6
CV454             1V     6BA6
CV455            lv     12AT7

CV491             1V     12AU7
CV492             1V     12AX7
CV493             2V     6X4
CV511             2V     6V6GT
CV717             2V     5R4GY

CV729             2V     5V4G
CV782            2V'   1R5
CV850            2V     6AK5
CV1376          1V     EF80
CV1535          2V     EZ80

EBC90
EF93
ECC81

ECC82
ECC83
EZ90

DK9|
EF95
6BX6
6V4

CV1762          2V     6AK6
CV1856          2V*   5Y3GT
CV1862          2V     6AQ5             EL90
CV1863          2V     5Z4G             GZ30
CV1947          2V     6L6G

July    1970,  I8sue  4.   Page  3          @UK) Thorn Radio Valves  and Tubes  Limited



Vol . & Filed Vol . & Filed
Index Sec`- iinde r       E quivalent Types Index See- under Equivaleht Types

tioa Type NO. tion Type NO.

CV1988 2V* 6SN7GT CV5810 |V EF184 6EJ7
CV2127 2V 6CH6            E IJ821 CV5817 2V 6BW7
CV2129 1V 5763 CV5843 2S 5965

CV2135 2V 6BR7 CV5948 2V ECF804 18D3

CV2136 |V 6BW6 DAF91 2V* DAF91 CV784           1S5

CV2212 2V 13D3 DAF96 2V* DAF96 1AH5

CV2492 1S E88CC         6922 I  DF91 2Vt DF91 CV785           1T4

F/6064         M8140
M8136

M8137

M8212

6064              M8083
6060              M8162
6058              M8079
6060             F/6060         M8144
6067             F/6067         M8149

6057             F/6057         M8214
6062              M8096
6061
6061             F/6061
5726              F/5726         M8237

F/6132
M8080

F/6158

12BH7
ECF82        6U8
EZ81            6CA4
6AM4
6BS7

6870
ECF80
ECC804      6GA8
ECC88        6DJ8
6BQ7A

*   Included in Abridged Characteristics  sheets.

DF96           2V*      DF96            1AJ4
DK91            2V*      DK9l             CV782          1R5
DK96            2V+      DK96             1A86

I)I.92            2V*      DL92             CV484
CV2370

DL94           2V*      DL94             CV2983
DI.96            2V*      1)I,96             3C4
DY86            1V        DY86/87     1S2

EBC81         2V*      EBC81         6BI)7A
E BC90        2V         6AT6             CV452
EBF80        2V*      EBF80         6N8
EBF89        2V        EBF89         6DC8
EC90            2V        6C4                CV133

ECC32         2V*      6SN7GT       CV181
ECC81         1V         12AT7          CV455
ECC82         1V         12AU7          CV491
ECC83         1V         12AX7          CV492
I CC84         2V        ECC84         CV5281

ECC807      1V        ECC807
ECF80        2V        ECF80         CV5215
ECF82        2V        ECF82         CV5065
ECF804      2V        ECF804       CV5948
Ecn42        2v*      ECH42         cv3888

E CH81         2V         E CH8l          CV2128
E CHS4        2V        ECH84         6JX8
ECL80        2V*      ECL80         6AB8
ECL82        2V        ECL82         6BM8
ECL84        1V        ECL84         6DX8

July    1970,  Issue 4,   Page  4          q3UK)
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Cross Reference Index
Volumes  1 & 2

Vol.&     Filed
Index          Sec-      under        Equivalent Types

tion     TypeNo.

Vol.a     Filed
Index         See-      under        Equivalent Typ.8

tion     TypeNo.

E CL86          1V         ECL86         6GW8
E F80             1V        E F80            CV1376        6BX6
E F85            2V        E F85            CV1375        6BY7
E F86             2V        E F86            6CF8             6267
E F89             2V        E F89            CV5156         6DA6

E F91             1V        6AM6           CV138           8D3
EF93            1V        6BA6            CV454
E F94            2V        6AU6           CV2524
E F95             2V        6AK5            CV850
E F183          1V        E F183         CV5831         6EH7

E F184          1V        E F184         CV5810        6EJ7
EH90             2V        EH90
E K90            2V        6BE6
EL34            2V        E L34
EL84            1V        EL84

E L90            2V        6AQ5
EL91             2V*      6AM5
E L506         lv        E L506
E L821          2V        6CH6
EM87            1V        EM87

EN91             2V         2D21
EY51             2V*      EY51

6CS6
CV453
CV1741         6CA7
CV2975         6BQ5

CV1862
CV136

CV2127
6HU6

CV797
CV426           6X2
R12

EY83            2V        EY83
EY86            lv        EY86/87    CV2966        6S2

EY87            1V        EY86/87    6S2A
EZ35             2V*      EZ35
EZ80             2V        EZ80
EZ81             2V        EZ81
E Z90            2V        6X4

F/5726        2S         5726
F/6057        2S         6057
F/6060        2S         6060
F/6061         2S         6061
F/6062         1S         6062

F/6064        1S         6064
F/6067        2S         6067
F/6132        2S         6132
F/6158        2S         6158
GZ 30             2V        5Z4G

GZ31             2V         5U4G
GZ34             2V        GZ34

CV574
CV1535
CV5072
CV493

CV4049        M8237
CV4035         M8214
CV4033         M8144
CV4045

CV4002
CV4034
CV4056
CV4069
CV1863

HBC90          2V         12AT6
HF93             2V         12BA 6          CV1928
HY90             2V         HY90

*   Included in  Abridged Characteristics  sheets.

KY80            2V         R20
M8079          2S          6058
M8080          2S           6100
M8083         ls          6064
M8096          1S           6062

M8136          2S          6067
M8137         2S          6057
M8140          1S           6064
M8144         2S          6060
M8149         2S          6067

M8161          2S           6065
M8162          2S          6060
M8212          2S           5726
M8214          2S           6057
M8237         2S          5726

PC86           2V         PC86
PC88           2V         PC88
PC97            1V         PC97

2J2
CV4025
CV4058
CV4014
CV4039

CV4003
CV4004
CV4002
CV4033
CV4034

CV4015
CV4024
CV4007
CV4035
CV4049

4CM4
4I)L4
4FY5

F/6064
F/6060
F/6067

F/6057
F/5726

PC900         2V         PC900         4HA5
PCC84        2V         PCC84        CV5192         7AN7

PCC89        2V         PCC89        7FC7
Pccl89     2V        Pccl89     7ES8
PCE82        2V         PCE82
PCF`80         1V         PCF80        9A8
PCF82        2V         PCF82        9U8

PC F86        8HG8
PCF801      8GJ7
PC.F802      9JW8
PCF805      7GV7
PCF806

PC L82        lv         PC L82        16A8
PCL83        2V         PCL83        CV5144
PC L84        lv         PC I.8 4        15DQ8
PCL85        1V         PCL805      18GV8
PC L8 6        lv         PC L8 6        14GW8

PCL805
PFL200      16Y9
PL36           25E5
PL81            CV5077        21A6
PL81A

PI,82           2V*       PL82           16A5
PI-83            2V          PL8-3            15A6
PL84            2V          PL84            15C`W5
PI,302         lv         PL302
PL500         2V         PL500         27G85

July    1970,  Issue  4,   Page  5          (BUK) Thorn Radio Valves  and Tubes  Limited



Vol.&     Filed
md®x         See-      under        Equivalent Types

tion     TypeNO.

Vol.&     Filed
Index         Sea-      under        Equivalent Types

tion     TypeNo.

PL5 04         lv       PL5 04
PY32            2V*     PY32
PY33            2V       PY33
PY81            1V       PY8 00
PY82            2V*     PY82

PY8 3            2V       PY8 3
PY8 8            1V       PY8 8
PY8 00          1V       PY80 0
PY8 01          1V        PY8 01
R12                2V*     R12

17Z3
19Y3

30AE3

CV426           EY51
6X2

CV5427        1X2B
KY8 0             2J 2

19FL8

*   included in Abridged Characteristics Sheets.

UCC'85          2V         UCC85
UCH81         2V        UCH81         19D8
UCL82         2V        UCL82        50BM8
UCL83         2V        UCL83
UF89            2V        UF89

um4          iv       uL84         4585
UY85             1V        UY85            38A3
VR7givo       2V        VR7givo      CV3798        0A3
VR10givo    2V        VR10560   CV686          0C3
vRi5Oeo    2v       vRi5O¢O   cv2i6          OD3

Note:

This informatioo is  supplied for the convenience of customers but no guarantee i8  intended aB  regards
the degree of equivalence of secondary parameters .

July    1970.  Issue  4,  Page  6          (BUK) CroBB Referonoe Index
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BRIMAn VALVES
DY86
DY87

a_                i28273rnT

!i NC

HIGH  VOLTAGE
RECTIFIERS                    h

h.k.s               h.k.s
B9A  Base, CTI  Cap

GENERAL

f,yI:ce#L8Th.YT°|tea8Deyh8a7fiswea,Ye:trr:::i,i;e:5eanr:i::,rtuos:i:tB+e:;S{b°untrheacseiY:I::Tc!:Pyy:T8a':::
envelope which avoids flash-over  under conditions Of high  humidity and  low atmospheric
pressure  (45 cm.Hg.).

=:::::¥:'rtrae8net
Vh     1.4           V
Ih       0.55        A

DESIGN  CENTRE  RATINGS

(The following  ratings  refer to  normal  television  flyback  EHT operation.)

%:#:;i:!i#s:etv:a:::::                            ::.,:;.)|Ta:x;                 Zii5    :kx

;::3::,e::::f;:a.i:pf::::!\:ec::si;it:jio::eii::::ot:i:rii::n:;nt!!:t[:i;;i:[a;;.:::::::t:hcg:,::i:eicssh:::s:s:¥ngy:;t:::is:i:ii!;
10  per cent of the total  Ply.
I  Maximum  duration  10  per cent of a  line scanning  cycle  with  a  maximum  of 10 "s.

INTER.ELECTRODE  CAPACITANCE§
Anode to  Heater,  Cathode  and  shield                                    Ca-h,k,s

§  ln  fully  shielded  socket,  without  can  (I.E.C.  Publication  100).

n

1.55         pF

Notes

::!ir:¥x;::o;!i:r:r;:;in:t;i:i;::i::sit;i;i;ei:X:n#:v:e::r;:t:;I;a;SC;t;a:;n:::;:::::€::t:e::w:V,S;I,I;:;\e;n:d:;:e;tr::ui:{t:e::t:o::t;in::

:apr{nhse3.aNn8i7owmapyotbeent:.:in:,ercctuej:sts°hopuqjdntbsej:otnhneecht:at:::jnr;uj:s:n!Yn:.ndmustn°tbe

G.     September,1965                                                                                                                                                                 Issue   2,   Page   1

THORN-AEI   RADIO  VALVES  a  TUBES  LTD.
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VALVES DY802

!i

Maximum  Peak  Inverse  Voltage

NC*

HIGH   VOLTAGE
RECTIFIER                     h

P.I.V.max

h,k,s             h.k,9
B9A  Base,  CTI  Cap

GENERAL

fly:::Sk hEj.8Hh.TV.°lta8e  half-Wave  rectifler  is  for  use  in  television  receivers  employing  line

=::::: ¥:'rtrae8net                               Yhh      a::t   x
t Heater voltage tolerances:  lout  <  200HA,  ±  15°/o;  lout  >  200#A,  ±  7°/o.

DESIGN  CENTRE  RATINGS
(The following  ratings  refer to  normal  television  flyback  E.H.T. operation.)

Maximum  Inverse voltage                                                              Vinv(max)                               20±           kv
25 §          kv

§±X!#i¥r¢n:V,§r!:ea:V:::I,i:o:ri (Absolute max'mum)  i(:tk¥::X                 3o:!§5„    =kp§
I D.C.  component.
§Feaax£::omd:uvroa,ttja°gne2d2u°£°t°ofarj'i::nsc?:ntjhne8,iz:'eort'#tatTaanxsjf:rumme:f::£.bthteaE::a:tj¥:

account.
||  During  short  periods as  in  T.V.  operation,  lout(max)  ±  80quA.

INTER-ELECTRODE  CAPACITANCEfl
Anode to  Heater, Cathode and  shield                                  ca.h,k,a

tt  ln  fully  shielded  socket,  without  can  (I.E.C.  Publication  100).

OPERATING  CHARACTERISTICS
Output current                                                                             lout
Output voltage                                                                              Vout

1.0           pF

228           ft?

Notes

{a'!¥i#:i:i;fir;:;r€1t;i::tit:i::§ji;lie:oX;ii§§ie::r;:t;;;a;SC;t;a:;n:::i:i:;::€:;:e::w:Y,S;,':::\e;n:d:;:e;:::u:jt:e::t;i::t;;::
:apLnhse3.aNn:|7o#apyotbeentcj:,n:jercctue[:sts°hopu:`dntbsej:otnhnee*:at:::!nr;uj::n;Yn:.ndmustnotbe

Pins  1.  4,  6 and  9  may  be  used  for fixing an  anti-corona shield.

G.     December,1968                                                                                                                                                       Issue  2,   Page  1
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BHIMAH             vALVEs

E88CC

TYPE   E88CC

LONG   LIFE

MINIATURE

DOUBLE  TRIODE

The  BRIMAR  E88CC  is  a  miniature  double  triode  featuring  a  high  mutual  con-
ducta.nce  and  low  drift of characteristics  over  long  periods  of operation.

RATINGS
Heater Voltage
Heater Current

#:::A::8:¥:i::8:('paa
Max. Anode  Dissipation
Max. Total  Anode  Dissipation
Max.  Grid  Dissipation               ...
Max.  Grid  circuit  Resistance              ..I.:
Max.  Negative Anode voltage           ...
*Max.  Peak  Negative  Grid  Voltage

:Ei.:p::a:,i:se?::u:r:r:.nfvu:,r,eang.t:. ,k +::;e,   :.                                                i!8
#:X:  Hue,abteTr;:apt:r°adt:r¥°'ta8.:.(k  -..Ye)     :::         :::                       :::         :::         $9o

*Max.  duty  cycle  --  10%®:  max. Pulse duration 200u secs.

OPERATING   CHARACTERISTICS
Vh  =  6.3 V, VaL(b)  =  100 V, Vg  =   +  9 V,  Rk  =  680 ohms.  Ck  =  1,000 HF

Min.
Anode  current             ...                                                                        14.2
Mutual  conductance                                                                                10.5
AmplificaLtion  Factor   ...
Anode  Impedance        .

{850.%ey      iM5:5.
12.5            15
33
2.65

COMPUTER  OPERATION
Anode  Supply  Voltage
Anode  Load  Resistor
Grid  Supply Voltage   ...
Grid  Resistor   ...
*Anode  Current

gifer¥::teat::::.'oaff=vo`|gg8?betwe.a.nsec:i6ns)

volts
amp.
volts
volts
watts
watcs
mil'iwatts
MQ
volts
yolts
rnA
rnA
yolts
volts
OC

150             volts
2.5             kQ
150             volts
300           kQ
33  ±  5    rnA

-7.0±1.5  V
...     <2                 volts

*  This  condition  is  rlot suitable for  continuous operation as the  cathode  current rating  is exceeded.

INTER-ELECTRODE  CAPACITANCES*

*With  external  shield
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VALVES EABC80

TRIPLE   DIODE  TRIODE

auda

B9A  Base

GENERAL

This triple diode triode is  intended  for use  in  FM and AM/FM, AC mains receivers.   The
first  dlode  is  for  AM  detection  with  the  second  and  third  diodes  designed  for  use  as
the  FM  ratio detector.  The high  4 triode is for audio amplification.

Hcatervoltage
H eater cu rrent

RATI NGS

Maximum Triode Anode  Dissipation
Maximum Triode Anode Voltage

Vh              6.3     V
lh                  O.45   A

Pal("X)
Va(max)

Maximum Triode  Heater to cathode voltage (d.C.)       Vh.kt(max)
Maximum  Peak  Inverse Voltage (All diodes)
Maximum Triode Cathode Current
Maximum Anode Current.   Diode 1
Maximum Anode Current.   Diode 2
Maximum Anode Current.   Diode 3
Rag?ofen8dteoRDe:Sj::%Ce(Ova/8ia)

Ply(mar)
Ike(max)

la,d(max)

Ia,,d(max)

[a-d(max)

0.65 to 1.5

I NTER-ELECTRODE   CAPACITA NCES
t±§

Grid to Earth
Anode Triode to Earth
Anode Triode to Grid
Anode Triode to Anode Diode 1
Anode Triode to Anode Diode 3
Anode Triode to Cathode Diode 2
Gi-id to Anode  Diode 1
Grid to Anode Diode 3

cg.E          1.9           2.2           3.0           pF
Ca.I          1.4           1.9           2.6           PF
Ca.g          2.0           2.1            2.4           pF
Ca-a'd       0.08        0.09        0.10        pF
Ca-a'''d      0.05         0.11          0.22         pF

Ca.k"d     0.006      0.011       0.016      pF
Cg.a'd       0.06         0.07        0.10         PF
Cg.a"d    0.012      0.021       0.035      pF

Inter-electrode Capacitances (continued overleaf)

August,1962                                                                                                                                                                              Issue  2,  Page  1
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EABC80                                          VALVES BRIMAR

Grid to Cathode  Diode 2
Cathode Diode 2 to All
Anode Diode 3 to All
Anode Diode 1 to Heater, Cathodes Triode.

Diode 1, Diode 3 and Shield

Anode Diode 2 to Heater, Cathodes Diode 2,
Triode,  Diode 1, Diode 3 and Shield

Cg-k„d

Ck''da'I
Ca„d-all

Ca,d-h'kt'

k,d'k"d'S

Ca"d-h,l{"d.kt,

k,d,k„d,s

0.8

4.8          5.0          5.4          pF

t ln fully shielded  socket without can.
± With  holder capacity balanced out (Holder as below).
§ TA°Ei`h:fdpea:fttyyp:nvcLu,dj798o23?A  nylon   Phenolic  holder  without  skirt  or  radial  shield

;`ao:t:eEEh:;.'iefenc:::Sd::eofe]tef:r::cet:.o°nf::Zesrec::::::Vmeesnetr!h°enataenrdatnhde:::#:jro8jneeadrt::

TRIODE  C HARACTERISTICS
Anode voltage                                                                Va
Anode current                                                              la
Grid  voltage                                                                     Vg
Amplification  Factor                                                       4
Mutual  conductance                                                      gin
Valve Anode Resistance (8va/'6ia)                                  ra

100V
0.8       rnA
-1.V
70
1.45m^lv
48kQ

TYPICAL   OPERATION   AS   RESISTANCE   COuPLED   AMPLIFIER

Supply  Voltage
Anode  Load  Resistance
Grid  Resistor
Anode Current
Grid Resistor of Following Valve
Voltage Amplification
Total Distortion

for Vout (r.in.a.)±3V
for Vout (r.in.s.)±5V
for Vout (I.in.s.)±8V

Net
Packed

August,  1962

(Grid  current bias)
Vb     170          170          170
Ra       47         100         220
Rg        10              10              10
la            1.25        0.82        0.46

150         330         680
32            42             51

Dtot

ZOO             ZOO

47         100
1010

1.6            1.0
150         330
3444

MOu NTING   POSITION-Unrestricted.

APPROXIMATE  WE.G HT

200V
220      kQ
10MQ
0.56mA

680      k a
53

0.3%
0.4%
0.9     0/o

0.5    oz
0.75 oz

Issue  2.  Page  2
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la/Va :   Tr!ode  Section
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larva :   Dlode Section 2 or 3
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VALVES EBF89

DOUBLE   DIODE         k,s
VARIABLE-MU

R.F.   PENTODE              gi

9293
89A  Base

GENERAL

RE:A#::,edr]°odre|.I:rAa:'pei-[Feur:LFatpheentd:::ejss:::Fonndse:nf,°yrf::eA*t.hdtet:cEjeonnt.°deasan

Heater Voltage
Heater Current

RATINGS
Pentode Section
Maximum  Anode  Dissipation

Maximum  Screen  Grid  Dissipation

Maximum  Anode  Supply Voltage

Maximum  Anode  Voltage

Maximum  Screen  Grid  Supply  Voltage

Maximum  Screen  Grid  Voltage
la < 4mA

Vh         6.3        V

lh            0.3         A

Pa(max)

Pg2(max)

Va(b)max

Va(max)

Vg2(b)max

Vg2(max)

'a > 8mA
Maximum  Negative  Control  Grid  Voltage  (lgi±0.3HA)    -Vgi(|gi =o.3pA)

Maximum  Heater to  cathode  voltage                                        Vh_k(max)

Maximum  cathode  current                                                              lk(max)

Maximum  control  Grid  to  cathode  Resistance                     Rgi.k(max)
Grid  Current  Biasing

Maximum  Grid  3 to  cathode  Resistance                                     Rg3.k(max)

Maximum  Heater to  cathode  Resistance                                    Rh.k(max)

Diode Sections  (each  section)
Maximum  peak  Inverse  voltage                                                          P.I.V.  max                    200                    V

Maximum  Mean  Anode  current                                                        la(av)max                             0.8           rnA

Maximum  Peak  Anode  Current la(pk)max 5.0           rnA

*'i`::neshoiaatevi'braant:dr:vaan(:a::±e£5no6:jsg:(°j::f=S2;6S.°btainedfromanaccumulatorby

t  Measured  with  respect  to  higher  potential  heater  pin.

HJ  R&L     April,1964                                                                                                                                                                        lssuel,  Pag®1
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EBF89 VALVES BRIMAR

INTER-ELECTRODE   CAPACITANCES
Input

Output
Anode to  Grid  1
Grid  1  to  Heater

Anode'  Diode to Cathode
Anode"  Diode to Cathode
Anode'  Diode to Anode"  Diode
Grid  1  to  Anode"  Diode

Grid  1  to  Anode'  Diode

Anode'  Diode to  Heater
Anode"  Diode to  Heater
Anode  Pentode to Anode'  Diode
Anode  Pentode to Anode"  Diode

CHARACTERISTICS
Anode Volta,ge
Screen Grid Voltage

Control  Grid  Voltage
Anode  Current
Screen  Grid  Current
Mutual  Conductance

Valve  Anode  Resistance  (8va/8ia)

Inner Amplifica.tion  Factor

Supply  Voltage

Anode Voltage
Control  Grid  Voltage
Screen  Grid  Resistance

Cathode  Resistance
Anode Current
Screen  Grid  Current
Mutual  Conductance

cin                                              5.0

cout                                        5.2

ca-g1                                 <0.002 5

cgl -h                                       0.05

Ca'd-k                                         2.5

Ca"d-k                                      2.5

Ca'd-a''d                             <0.25

cgl -a„d                           <0.0008

cgl -a,d                              <0.001

ca,d -h                               <0. 003

Ca''d.h                                <0.015

Cap-a'd                               <0.025

Cap-a"d                              <0.15

ra

4,g1-g2

TYPICAL   OPERATION
Vb

Valve  Anode  Resistance  (8va/8ia)                 ra

Equivalent Grid  Noise  Resistance                 Req

Mutual  conductance  for  vgi±-20V         gin(vgi=_2ov) 115

;I:sh;:he:aj,#:+n:cn:tera:s:e:Ch:e::::gtSh:tlf8vrt:f=s:::#il:f'n:2Y::nc8oa:tha;c:c±82:5ao::e:t8hr:dn::Salts,tv°ergar|£
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VALVES E0085

I22.2
•8751

max

TT'9L DOUBLE  TRloDE

al's

B9A  Base

GENERAL
This  valve  is  a  double  triode   primarily  intended  for  use  as  an   R.F.  amplifier  and   self-
oscillating  mixer  in  F.M.  receivers.

Heater voltage               Vh
Heater current              lh

6.3V
0.435  A

RATI NGS
Maximum  Anode  Dissipation  (either section)      pa(max)
Maximum  Total  Anode  Dissipation                             Pa(tot)max
Maximum  Anode voltage                                                 Va(max)   -
Maximum  Heater to cathode voltage (D.C.)      Vh.k(max)
Maximum  cathode current                                         lk(max)
Maximum  Grid  to  cathode  Resistance                    Rg.k`max)

I NTER-ELECTRODE   CAPACITANCES

Grid` to Cathode',  Heater,  Shield
Grid" to  Cathode",  Hea.ter,  Shield
Anode' to Cathode',  Heater,  Shield
Anode ' to cathode ', Heater, Shieldt
Anode" to Cathode",  Heater,  Shield
Anode" to Cathode",  Heater,  Shield  t
Anode' to Grid '
Anode" to Grid"
Anode' to Anode"
Anode` to Anode"t
Anode" to Cathode'

*f
Cg'-k',h,s                 2.8             3.1

cgJJ.k",i`,.             2.8            3.2

Ca'-k',h,a                  1.2              1.6

Ca'-k',h,8                  1.8              1.9

€a''-k'',h,a              1.15          1.6

Ca"-k'',h.a              1.8             2.0

Ca'.g'                         1.5             1.6

Ca".g"                     1.5             1.6

Ca`-a"                     0.028      0.032
ca,-a„                    0.003
Ca"-k'                    0.006      0.014

t Measured  with  can.
* In fully shielded  socket.   Without can,  except where stated  otherwise.

I With  holder capacitance  balanced  out (holder as  below).
§ E3tia!o;88/aicj(t#tcheoj:Cc`:nd)jno8r' c¥,h:682£/POP(#tbh'ec'an3'.essey   B9A   Ceram ic   type   holders

THOFtN  -AEI   FtADIO  VALVES  a  TUBES  LTD.



E0085 VALVES
BRIMAft

TYPICAL   OPERATION   AS   R.F.   AMPLIFIER

Supply Voltage

Anode Voltage
Anode Current
Anode  Load  Resistance
Grid  Bias  Voltage

Mutual  Conductance

Vb

Va

la

Ra

Vg

8in
Valve Anode  Resistance  (8va/8ia)                                  ra

Amplification  Factor                                                         "
Input  Loss  at  100  Mc/s

Equivalent  Grid  Noise  Resistance                                 R®q

250V

230V
10mA

1.8          kQ
_2V

6         rnA/V
9.7          kQ

6kQ
0Q

TYP.CAL   OPERATION   AS   SELF-OSCILLATING   MIXER

Supply  Voltage

Anode  Load  Resistance
Grid  to Cathode  Resistance
Anode Current
Peak  Heterodyne Voltage
Conversion  Conductance

V(pk)het

8c
Valve Anode  Resistance (Ova/8ia)                                  ra

MOu NTI NG   POSITION-unrestricted.
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VALVES ECC88

DOUBLE   TRIODE

Base  B9A

GENERAL

=#!;,jhfij8P.S,'t°ELea;:,us:'3:rujs°eddejLS£]ra:::]izin:epTj€eedr:3rp,i::t.=nas¥iE.hF:.gcha.SCp°e€::°wYtcnh°jj::
circuits.

Heater voltage                    Vh         6.3            V
Heater current                   lh           0.365

RATINGS-Each  Section

::taa:g;,tage,                     _§a;(({¥xi

A (nominal)

Maximum  Anode  Dissipatio
Maximum  Anode  Supply Voltage
Maximum  Anode  Voltage
Maximum  Negative  Grid  Voltage
Maximum  Hea.ter to  Cathode Voltage,

Heater  Negative
Heater Positive

Maximum  Cathode Current
Ma.ximum  Grid  to  Cathode  Resistance  (Fixed  Bia.s)
Maximum  Heater to  Cathode  Resistance ill ax)

k(max)
In   order   not  to  exceed  the   maximum   permissible  anode  voltage  when  the  cascode
amplifier is controlled, it is necessary to use a voltage divider for the grid of the grounded

;n::;utj°nsuet€P:¥:So::C.}::g:J:;€;;);,e:i:eok:"i;ti#.:|ta8gr:daccruorsrse:i,sb'saes:%nfosrh::Fd8nr:tub:efocraetht:::

CHARACTERISTICS-Each  Section
Anode Voltage

£:!odd¥°ttuar8reent
Mutual Conducta.nee
Valve Anode Resistance (8Va/8ia)
Amplifica.tion Factor
Equivalent Grid Noise Resistance

INTER-ELECTRODE   CAPACITANCES*

##t:gc:hgjr:i::tiit;:°hn)section)
*  Measured  without  an  external  shield.

MOUNTING   POSITION-Unrestricted

HJR&L     December,1964                                                                                                                                                  lssue2,  Pagel
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VALVES EOC804

•037-h"`
(49.Omm)

GENERAL   PURPOSE          k.

IWIN  TRIODE
9.

GENERAL B9A   Base

#:S!;hoe:ar'jopduersp°hsaev:Wjjdnetnrt!j::,e:Shinrta:::rej:ti:sr.useinACorAC/Dctelevisionreceivers.
Heater voltage                                Vh
Heater current                               lh

6.3V
0.3A

RATI NGS

|&i |#t;atiee:i!sdsc:;tg;,:osdT:!j,:a::::ese(cRt.,::: ,    !i#,i+:.,men
Maximum Anode Voltage

2.0*       W
2.5*       W

250V
150t             Vi:n:%i:c:eT::SS;#:§I#€;i:Fh:S:cia:tfh:;°:n:I:¥i:ng8#±S::df:nt:t:°gnri°df::ec8atjhdotd°ec::I,°sgaen::S'sS;:tf:

t Measured  with  respect to  the  higher  potential  heater  pin.

I NTER-ELECTRODE   CAPAC.TANCES
Grid ' to  Earth
Grid" to  Earth
Anode' to  Earth
Anode" to  Earth
Anode` to Grid '
Anode" to Grid"
Anode' to Anode"
Grid ' to  Grid"
Grid ' to Anode"
Grid" to Anode'

With  holder capacity  balanced  out.

:§
2.5             3.5
2.4             3.5
2.1               3.2
2.0              2.9
2.5             2.8
2.5              2.8
0.038        0.038
0.006        0.0064
0.014        0.015
0.012         0.012

tial electrodes of the section under nieasurement, heater and  shields joined-to cath6de.I:_ill:I:I::_i:f_eis:t:I_::ei,?;.t:_:?e_cs:olaT_):s_:::dnedrv`ai::rseF=sitoenn::dh:i:er::yapi:i7nz,:Zi,hypoten

Anode Voltage
Anode Cu rrent
Grid  Voltage
Mutual  Conductance
Amplification  Factor

Net
Packed

C HARACTERISTICS (Each section)
Va
la
Vg
8in
4

MOu NTI NG   POSITION-Unrestricted
APPROXIMATE  WEIGHT

200V
10mA
-7.7              V

3.4      rnA/V
18

0.5     oz
0.75   oz

NOTE.     The  potential of the internal shield  must not  be  positive to that of either cathode.
Indicates a change  +

March,1962                                                                                                                                                                                                 Issue  2,  Page  1
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VALVES E00807

DOUBLE                       au

TRIODE
9"

GENERAL

k'g'
Base   B9A

stat::Sovpa:¥:t:i:gafrdo°#i:ewt[:::i i:Beuctjs?Ca''y  designed  for  use  in  high  gain  pre-amplifier
Heater voltage                                             Vh                6.3  V
Heater current                                         lh

RATINGS  (Each  Section)
Pa(max)
Va(b)max
Va(max)

-Yi,-I(a:,ax,

Ik(max)

Rg-k(max)

0.3A

#§§§§!§t:::rv¥€;:§::h::a'et=S;I)tage
Maximum  Cathode Current
Maximum  Grid  to  Cathode  Resistance

Fixed  Bias
Cathode  Bias
Grid  Current  Bias

Maximum  Anode  Dissipation

Input
INTER-ELECTRODE  CAPACITANCES  (Each  Section)

8::z:tto Grid

i::d:9O!ii:r:e8net
Mutual  Conductance
Ampljfication  Factor

Cin

Cout
Ca-g

CHARACTERISTICS  (Each  Section)
Va
Vg
[a

8in

Negative Grid  Voltage for 1g  ±  O.3pA

A:::: i::g'Revs?s'tt::e                   ¥:,b,
Cathode  Resistor (Ck  ±  100#F)     Rk

€:!8  a::i:::: of Following  stage    R8
Generator  Resistance
Anode current                                     la

§to:t!aiu;;{¥j€o:n8,(:R(D{sio):t)on             ¥n:(:r(rmms s) ,
Notes:

',
-Vg (,g -o.3„A)

TYPICAL  OPERATION   (Each  Section)
250            250
100             100

0                    1.0*

478.2t     476.°
5050

0.91             0.93
100             100

7.1                6.9
7169

1.0               2.0

#::;::I:|o:s#an:;:i;i:u;=5!:Si:oi;°f:±afj;:h!°d€/:s€}t:::::in::|#:i:acae:n:t::in::i,u::S:t;::r:i::t:#;S::S:ute::o:f
hum  would  be of the order of 104V  r.in.s.
*  ±5%.    t ±100/o.

G.     November,1964                                                                                                                                                                  Issue   3   Page   1
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VALVES
ECF80

i.                       Current  Equipment Type

l#fl#.x

B9A (Naval)  Base

TYPE  ECF80
MINIATURE                  gap

TRIODE  PENTODE
FREQUENCY               9ip

CHANGER                     at

:h:f::[TeAnEyEcchE:%::Tnt::?edvejsT::te°qduejpwitehntseuppa::teiicoat#:/ds:Sdesignedforuse
Heater  current              .....................
Heater  voltage                ................-....

RATINGS

|i;i;§§i:,;p;a;';;;:<:;4ommAA)
::::::Bi::i3::i::(;:2::2W)    :::          :::         :::          :::          :::
Cathode  current        ...............
Control  Grid  Resistance        .........

i:::::;::€€!i8:gR:::i;::i::;i:(:{a:±e#!i?I;=o;:tt,'vye;)*    :.       .
*   Maximurri  d.c.  component  120 volts.

CHARACTERISTICS

Anode voltage             ...

:cor::rnoY8'rtiadgevo,Cage...
Anode  current            ...
Screen  current            ...           :::
Mutual  Conductance ...
Amplification  F:aLctor  .... :.

#:i:A#`:i::t;:a:a:p:pcr::c:/a).u8
Equivalent  noise  resistance  ...

-g2)

:::         :::         8:!3::,pt;

Pentode
550
250
1.7
550

75
ZOO
0.5
0.75

TYPICAL  OPERATION  AS  A  MIXER  (Pentode  Section)
Anode  Voltage
Screen  voltage              ...
Grid  Leak  Resistor     ...
Cathode  Bias  Resistor
Heterodyne  Voltage
Anode  Current
Screen  Current
Grid  Current  ...
Conversion  Conduct;ii.ce
Input  Impedance

volts  max.
volts  max.
watts  max.
volcs  max.
volts  max.
volts  max.
watts  max.
watts  wax.
rnA  max.
k  a max,
M  r2  max.
k  Q max.
volts  maot.
volts  max,

...           170                170                volts

...           170                170                volts

...         loo             ioo             k`  n

INTER-ELECTRODE  CAPACITANCES  (measured
Pencode  Grid  1  to  Pen[ode  Anode
Pentode  Input                ......

#ot::eGf:#outTriod;..Anod;
Triode  Grid  to Triode  Cathode  and  Heate+
Triode Anode  to Triode  cathode  and  Heater      ...
Pentode Anode to Triode  Anode   ...
Pentode  Anode to Triode Grid        ...
Pentode  Grid  1  .o  Triode  Anode    ...

April  1960

33o.          82o             k  a
3.5                3.5                volts  rms
6.5                5.2                rnA
2.0                1,5                 rnA
ZOO
2.2             2.'             ,#A/v
800              870              k  {2

without  external  shield)
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VALVES
ECF82

l*fl#.x

B9A  Base

Current  Equipment Type

TYPE  ECF82
MINIATURE

TRIODE   PENTODE        gip

FREQUENCY  CHANGER

i§:i::::i:;;idig:I:!e[r;:!i:;!w;}rjli:::§ji:I:;;;:!n;:;;;i:a::i:::;::;i;::t;:§ii§:;j{:;i::i:i:i:;:ii;i::§€r(ij:::i!n#:i:i
Heater  curl.ent                  ................ „
Heatervoltag ...................          :::           :::          :::     g:$5v:reap.(nom.)

RATINGS

I:::::=:::::g: 3:::::i:i (a:!:g: %?:,:t.iivvee,)       :::                    ...-..        :::      33oy:,t,:smm=:.

Anode Voltage  (la =  0)
Anode  voltage    ......
screen  (g2) voltage
Anode  Dissipation
Screen  Dissipation     .
Positive  D.C.  Grid  No..i.Voltage
Cathode Current
Grid  Resistance

Anode  voltage    ...
Screen  vol[age    ...
Cathode  Bias  Resistor   :::
Anode  Current   ...

T riode            Pentode
550                   550 volts  maxi
300                  300 volts max.

300 volts max.
2.7                   2.8 watts  max.

0,5 watts max.
o                         o volts  maLx.
20                    20  rnA  max.
1                        1  megohmThax,

CHARACTERISTICS                Tri.ode
...             150

Screen  Current:   ...

*::::I ,:°pnedd::tcaenf:ppr:;-x.)     : :                                                                       §.5

€#3'*::ti°Coi::::r(for..I.a==i.6.:,.A).....4_°i2

TYPICAL  OPERATION   AS   MIXER
Triode

...       100

Pentode
250 volts
110  volts
68 ohms
10mA
3.5  rnA

5£T:Ao/hvms

-10 volts

INTER-ELECTRODE  CAPACITANCES *
Pentode  Grid  No.1  to  Pentode  Anode

;::::g:8:#ut...
Triode  Grid  to  Triode  Anode ...
Triode Grid  to Cathode
Triode Anode to  Cathode
Cathode  to  Heater  (either eec.t.i.on)  a;.brox.                                                    `        ...

* Measured  with  external  sh-Ield.

Type ECF82 is a commercial equivalent of the CV5063.

April  1960

0.006  pF

ECF82-,
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VALVES EOF804

22.2 mm  ,

I+Z5;'xn I`i TRIODE                 92
PENTODE

9'

atgt
B9A  Base

GENERAL

ap:ii:Sattj:i:sdew£:::°hdj:h!SgiT:ej:dreedq{?rreg.Seinwidebandamplifier9ndinstrumentation

Heater Voltage
Heater Current

#:x::::fcnr::::irsis#:::inpation

§¥:¥#:::;t:e:r¥:,:§aagfat:a,gyevvoo],ttaaggee
Maximum  Cathode Current

Vh     6.3           V
'h      0.45       A

RATINGS

Pa(max)

Pg2(max)
Va(max)
Vg2(b)max
Vg2(max)
Vh-k(max)
Ik(max)

Triode     Pentode
2,0               1.5

0.5
250            250
_250
_175

150              150
2020

Maximum control Grid to cathode Resistance     Rgi.k(max)
Fixed  Bias

INTER-ELECTRODE  CAPACITANCES

§!#ru:iGridtoAnode
Heater to  Cathode

Cin

Cout
Cg1.a

Ch-k

CHARACTERISTICS

:c:r;:r:of3`,:i:dgve#at::e
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve Anode  Resistance  (8va/6ia)

!nF:p:;a;::;ri!c;:a:jt::Fea:::r,a-,ooftA

0.5              0.5         MQ

Triode
2.5
1.5
1.8
3.0

Pentode
150
150
-2.0

7.0
2.2
llm

350

G.     August,1965                                                                                                                                                                           Issue   2.   Page   1
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nHiMAH                     vALVEs                                   EOH8t

_28.725minT--`
I       max      .

T__
I

I

60.5mm
2.375  ill

max

'

I

i_..

TRIODE
HEPTODE

FREQUENCY
CHANGER

92,94            gt
B9A  Base

GENERAL

|hris/Ft#°bdreo:decp£:drea::JYA€°::j!nnsatj:cn:jvwej:sh.STehpea¥,ev:I:sC:::::dset:utcotubr:Sds!:dfo:uas?r:n.

:oueonpceyr:theana€earnf?.rFfaMms#j#:I:%jrth#:i:mi:,8.easlocalosciHatorandtheheptodeswitched

Heater voltage                    Vh
Heater current                  lh

6.3V
0.3A

Eil

n

RATINGS

#gi::: !cnr::: %irsisdi?aBii:snipation               pa,max,

#§:§§§;:::§t:e:r;;:,:{a:agt§§:d::g:t,a<tmA,3g:¥g:4:t:aa:,,

Mavx?#:8: (MD::n.)Cathode current                 Ykl::(::=)
* Measured with  respect to the  higher potential  heater  pin.

Triode     Heptode
0.8                    1.7

1

250                300
125
300

100*
6.5                 12.5

I NTER-ELECTRODE  CAPACITANCES

Triode     Heptode

i!,i::(tgt:!Anode
Grid  1  to  Grid  3
Grid  1  to  Grid  3,  Grid  Triode
Grid  1  to Grid Triode
Anode  Heptode to Anode Triode                    cah-at

Gout
Gin(g1)

Cin(g8)

Cg1-a
Cg1-g3

Cg1-g3gt
Cg1-gt

2.1
2.6

1

7.9
4.8
6

<0.006
<0.3

<0.45
<0.17

0.2

Inter-electrode capacitances  measured  with  holder capacitances  ba,lanced  out.

October,1962                                                                                                                                                                       Issue  2  Page  1
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ECH8i                                    vALVEs                      B R I MAR

£cnr:€:t°r'itdas8So|tage

€:!ndtr3oY%`::d8evo|tage
Anode  Current
Mutual  Conductance

tnTep:iAc:tjfi:c::f::rFactor

CHARACTERISTICS

Va

Y::+"

I8l
8in
4
H,81-(88+84)

H:i:Ode

100
0-2

TYPICAL  OPERATION  AS  R.F.  or  I.F.  AMPLIFIER

#ogdf:°d€:i:e::t:ion
Screen  Grids  Resistance
Screen  Grids  Voltage  (Initial)

!:indtr3oY:I:Fdgevo,tage

!cnr:::::[drsenctu(rarpepnrto,xaipmpartoe|fLate,y)
Mutual  Conductance

F:;#;§n;:::t:ag:i;¥;t:1:{j:eR{8={r§:::a::,onof

Vb
Va
Rg2+g4

¥::+84
la

1g2+g4

8in
ra
Req

V
V
V
V

6.5             rnA
2.4        rnA/V

20

-42

TvpicAL  opERATioN  As  A.M.  FREQUENCY  CHANGER

#:B:i;o!;i:::gcit::,:t an ce                        #2 +«
=cor:terno F€,rf a %[[ttaaggee t , n , t j„                       ¥:+"

:c:r::5d%d:s:dnct3u`:r:e:nrf!X::p:p:rto:!#datejf,rent,,:::::
HeRpets:SteanGc:jd3andTriodeGrid

EeoankveHr:i::o!:::uVc:itnacgee

i:ri:o:?:e,n:a::g;nr¥r:f:iiu::;:Rn`::se::cl:cia:):nof

Triode

A::!:!:'rtraegnet,Average,

Net
Packed

October.  1962

Rg3+gt
V(pk)hot

8c
ra,
Req

MOUNTING  POSITION-unrestricted

APPROXIMATE  WEIGHT
0.5               oz
0.75            oz
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B RIMAn                     vALVEs                                   ECH8t

AVERAGE  CHARACTERISTIC  CURVES
Ia,lg2, 8c. ra. Vosc/Igt+g3

Va  =  250V                   Rg2+g4  a  22kQ
Vg|  = -2V               Rgt+g3=47kQ

rl

®

I
October,  1962
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I

II + II C I

HV Eb T E RO DY2N5E0 IVNJECTED IN I93

Va = •
. 2 + 4

47Flg3 + 9t k

• +

/

1g
2 + 94 Ia gc

/
/ /

/

// /
/

/

t«a,
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H'EbtoDE.  'sEctidN
I

Ia'Ig2+g4,gin/Vgl
11
11

Vb  =  2SOV

Va  =  250 V
Bg2+g4=39kfl

Vg3=0V
I

I /

Ia I 92 + ® 4 9 in
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/

/

+Ia
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CHARACTERISTIC  CuRVES :     Ia,.'Va

Triode Section
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BnlMAH VALVES E01184

•   lffl-

:--\TI

ill

ii

TRIODE                k,g5,s

HEPTODE

seFahj:t::i:::ti:Pet°b::ej:s;r,i:tnodr:d

=:::::::'rtrae8net

93gt
B9A  Base

GENERAL
for   use   as   a   noise   cancelled   synchronising   pulse

Vh     6.3           V
lh       0.3           A

RATINGS

iii:ij:ii;i!iiie¥!:ii;j!:;i;;;;;;i:3t;:1t,:::e
Maximum  Control  Grid  to Cathode

Resistance
Maximum  Grid  3  to  Cathode  Resistance
Maximum  Heater to Cathode Voltage

Pa(max)

'::;,8;(a:ax,
Va(max)

¥:::::,,:,aT;x
Vg2+g4(min)

-Vgi (pk) max                       200
-Vg3( pk)max

lk(max)

Rgi-k(max)
Rg3-k(max)
Vh-k(max)

INTER-ELECTRODE  CAPACITANCES

i:§d:;tEo:i:n:odd:e::rso%o:d:rT::oede
Grid  1  to  Grid  Triode
Grid  3 to Anode Triode

Srnj:8:rnepputtodetoGridi
Anode Triode to  Grid  Triode

CHARACTERISTICS

fcnr:::¥r'itdasg,o|tage

!:indtr3oY:I:Fdgevo,tage
Anode Current
Screen  Grids  Current
Mutual  Conductance

g:3:r::{a§,iota;gne:%o:#a±=2;:a;:v:o±pA_1,v,
Maximum Negative  Grid  1

Va

92+84

8in
',
Vg3
Vgl
la

Maximum  Nega.tive  Grid  3  Volt-age  (_1g3  ±  .+  0.3vA)
voltage  (18i  ±  +  o. 34A)

10

3.0

Heptode
1,7
0.8

550
250
550
250

10

150
150

12.5

3.0
3.0

-100

<0.25
<0.09
<0.08
<0.10
<0.13
<0.009

3.0
1.1

Triode     Heptode
50              135

14
V
V
V
V

1.7         rnA
0.9        rnA
2.2.   mAIV

G.     September,1965                                                                                                                                                             Issue  1,   Page  1
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TRIODE   OUTPUT                91

BEAM   TETRODE

gtat
Base   B9A

GENERAL

This  triode  output  beam  tetrode  is  for  use  in  television  receivers  with  the  triode  as
A.F.  amplifier  or time  base  oscillator  and  the  tetrode  as  audio  or  field  output  valve.

Heater Voltage
Heater Current

RATI NGS

Maximum  Anode  Dissipation

For Va <250V

For Va >250V
Maximum  Screen  Grid  Dissipation

For speech  and  music

Maximum  Anode  Supply Voltage  (la±0)

Maximum Anode Voltage
Maximum  Peak Anode  Voltage

pulse  positiye

Pulse  Negative

Maximum  Screen  Grid  Supply  Voltage  (Ig2±0)

Maximum  Screen  Grid  Voltage

Maximum  Heater to Cathode Voltage
Maximum  Mean  Cathode Current
Maximum  Resistance  Grid  1  to Cathode

Self Bias

Fixed  Bias

Grid  Current  Bias

Maximum  Resista.nce Heater to Cathode

Vh         6.3        V

lh            0.78      A

Triode  Tetrode

Pa(max)

Rh-k(max)

* Maximum  pulse duration  2004s.

t  Maximum  pulse duration  4  per cent.  of one  cycle  with  a  maximum  of 800ys.
± Measured  with  respect to the  higher potential  heater pin.

HJR&L    June.1963                                                                                                                                                                      lssuel.Pagol
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EOL82 VALVES BnlMAH
I NTER-ELECTRODE   CAPACITANCES

Tetrode  Input
Tetrode Output
Tetrode Anode to Grid  1
Triode  Input
Triode Output
Grid Triode to Anode Triode
Anode Tetrode to Anode Triode
GI.id  1  to  Grid  Triode
Grid  1  to Anode Triode
Grid Triode to Anode Tetrode
Grid Triode to Heater
Grid  1  to  Heater

Sn
Cin(q)                9.3            9.6

Cout(q)             9.0            9.3

Caq-g|              0.35         0.37
cjn(t)                 3.0            3.2

cout(t)            4.3           4.5
Cgt.at               4.2           4.3
Caq.at               0.15         0.18
cgi.gt              0.011       0.030
Cg|.at              0.017      0.023
Cgt.aq              0.014      0.020
Cgt.h                  0.018      0.031

Cgi.h                0.24        0.38

§ ln  fully-shielded  socket without can.
11 With  holder capacitance  balanced  out (holder as  below).
"  Tk:t£' ojrntreard-:a'ie:thi:fde (iaE|a:i:idnec:StyjF:'#T5/gBo92t.  nylon   Phenolic  holder  without

C HARACTERISTICS

Anode Voltage
Screen  Grid  Voltage
Anode Current
Screen  Grid  Current
Control  Grid  Voltage
Mutual  Conductance
Amplification  Fa.ctor
Inner Amplification  Factor

TYPICAL   OPERATION
Single Valve as Class A Audio  Output
Anode Volta,ge
Screen  Grid  Voltage
Undecoupled  Screen  Grid  Resistor
Cathode  Resistor
Grid  Bias Voltage
Quiescent Anode Curl.ent
Quiescent Screen  Grid  Current 92(o)
Power output for 10  per cent.  total  distortion      Pout
Anode  Load  Resistance
Input  Swing  Voltage  (R.M.S.)
Input  Swing for 50  mw output  (R.M.S.)

Ra
Yin(I.in.s.)

Triode  Tetrode
100           ZOO                   V
_       200             V

3.5        35           rnA
-7mA

0         -16               V
2.5         6.4  mA|V

Issue 1 ,  Page  2
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Field Scanning
The field scan output stage should  be designed to allow for valve spread and deterioration
during life in addition to component variation.  Values of total tetrode peak a.node current
available  for  a  new  average  valve  and  at  the  assumed  end  of  life  point  on  any  valve  are
as follows :-

Anode Voltage
Screen  Grid  Voltage
Anode Current

Where Vgi  is adjusted  so that  lgi ±  +0.3#A.
* Average  new valve.

t Assumed  end  of life condition.

MOuNTI NG   POSITION-Unrestricted

CHARACTERISTIC   CURVES

la.lg2/Va  (Vg2=100V)

Tetrode Section
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EOL82 VALVES BRIMAR
CHARACTERISTIC  CURVES :   la,lg2/Va  (Vg2±170V) -Tetrode  Section

I I I I I 1'11ANOSCREErt_ ''1'ECuNCu Ill   I   IRRENTRRENT-I Ill

iiI11 i= Ill
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ECL82 VALVES BHIMAH

CHARACTERISTIC  CURVES :   Ia/Va -Triode  Section
I

11
I I I IIirl,r\C:ae

11
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CHARACTERISTIC  CURVES :  gin/Vg -Triode  Section
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HHIMAH VALVES EOL84

TRIODE   PENTODE        kt

at

B9A  Base

GENERAL
This  triode  pentode  valve  with  separate  cathodes  is  prima,rily  intended  for  use  in  the

¥[dc:°as°:;::.ts:tpaa8reat:fr,t#::i.S€::nrdecne:yseerss.u;::e::;::ecjTcauyjt3:used:navar]etyofways

Heater Voltage
Heater Current

RAT.NGS

6.3
0.72

a

1

§i#ii;;;:k§ini!irii:a:g;e:i:a:P::e:':an<o]mA)

#*£:£i€e:a:t:e:r§o::¢a#!t:a`gyevvo::taaggee
Maximum  Cathode Current
Maximum  Peak  Cathode  Current
Maximum  Grid  1  to  Cathode  Resistance

Self  Bias

Pa(max)
Pg2(max)
Va(b)max
Va(max)

Vag(2P(kb)):aaxx

(::,kT::I)
lk(max)

ia;:#::,
Fixed  Bias

Ma.ximum  Hea.ter to  cathode  Resistance                 Rh-k(max)

Triode
1.0

±550
±250

600*

200
12

160t

3.0
1.0

20
*  Maximum  pulse  duration  18°/o  of a  cycle  with  a  maximum  of 18ps.

I  Ma,ximum  pulse  duration  ±  800Hs.

INTER-ELECTRODE  CAPACITANCES
Pentode  Input
Pentode Output
Grid  1  to Anode  Pentode
Grid  1  to  Heater
Triode  Input

Lrnj:g: i;r¥:i:tto Grid Trjode
Grid  Triode  to  Grid  1
Anode Triode to  Grid  1
Grid Triode to  Heater

I  Inter-electrode  capacitances  in  fully  shielded  socket without  can.

G.      September,1968                                                                                                                                                                Issue   2   Page   1
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EOL84 VALVES IIHIMAH

CHARACTERISTICS
Triode                     Pentode

Va                        200             170            ZOO             220                 V
Vg2                     -           170           200           220              V
Vg,                      -1.7          -2.1           -2.9          -3.4           V
la                                  3.0            18                18                18             rnA

!g:                          4.0          1i'o          ,3:2          13'omAm,?
„65

VnaT::A:opj:fit;:::s:a:accet:5vaysja,      :ag].g2                16.2       t3g          1:8          .:8           kn

TYPICAL  OPERATION
Pentode Section as Video Output Valve

£cnr:::¥:'i:a8veoitage
Control  Grid Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Amplification  Factor

i:rpep:X¥#a8veoitage
Control  Grid Voltage
Anode  Load  Resistance
Anode Current
Screen  Grid  Current
Mutual  Conductance

V
V
V

kf2
rnA
rnA

rnA/V

The characteristic curves for the  ECL84 are identical to those given for the
PCL84.

September,   1968

®

®



n nl M AH                      vALVEs                                   EOL86

L
1

A

A

TRIODE                  92

PENTODE
kt

gtat
B9A  Base

GENERAL
This  high-p  triode  and   output   pentode  combination   is  for  use  in  audio  amplifier

circuits.

E:::::!:lrtraefnet
RATINGS

##::icnr:::%irsisdipBi::inpation
For speech  and  music

§£¥§i:::;t!eiri;:i!a;§e£V!i;!y:;V::i:a;gg:(::„
Maximum  Cathode  Current
Maximum  Grid  1  to Cathode  Resistance

Fixed  Bias
Self  Bias
Grid  Current  Bias

Maximum  Heater to Cathode  Resistance

may  be 120kQ.

Vh    6.3         V
Ih      0.66      A

Triod e       Pentode
Pa(max)                   0.5              9.0
Pga(max)            -                 1.8

3.0

:!j::=l:I::=::.     ::.o     ;;i4.0          55
Rgi-k(max)

1.0               1.0
2.0-
22-

Rh-k(max)           20*             20
* When  used  as  a,  phase  inverter  immediately  preceding  the  output  stage  Rh.k(max)

I NTEF`-ELECTRODE  CAPACITANCEst
Pentode  input
Grid  1  to Anode  Pentode
Grid  1  to  Heater

=:r:I:8;r§o¥e;::AnodeTriode
Grid  Triode to  Heater
Grid Triode to Grid  1
Grid Triode to Anode  Pentode
Anode Triode to Anode Pentode
Anode Triode to Grid  1

Cin(p)

Cg1-ap
Cg1.h
Cin(t)
Gout(t)
Cgt-at
Cgt.h
Cgt-gl
Cgt-ap
Cat-ap
Cat-g1

10
<0.4
<0.24

2.3
2.5
1.4

<0.006
<0.02
<0.006
<0.15
<0.2

t ln fully shielded  socket without can  (I.E.C.  Publication  100).
CHARACTERISTICS                Triode       Pentode

Anode Voltage
Screen  Grid Voltage
Control  Grid  Voltage
Anode Current
Screen  Grid Current
Mutual  Conductance
Valve  Anode  Resistance  (8va/6ia)
Amplification  Factor
Inner Amplification  Factor

Va                     250           250               V

¥::             _i.9      159.o        ¥
la                               1.2            36             rnA

;:m2                .i.6       #i'omAT,£
„100
„gt-g2                                             21

G.     February,1968                                                                                                                                                                            Issue  3,  Page  1
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ECL86 VALVES BnlMAn
TYPICAL  OPERATION

Pentode as Class A Audio Output Stage
Anode Voltage
Screen  Grid  Voltage
Cathode Resistor
Anode  Resistor
Anode Current
Screen  Grid  Current

i:#rD8s:#tuiton
::3::¥:i::g:(R:#:i:)for5omwoutput

X:2
Ra
la

1g2

Pout
Dtot
Yin(r.in.s.)

Pentodes-Two Valves in Push-Pull (CaLthode Bias)

!c:rt:h:o:d!:RBe3s:,#:#va,ve)
Anode to Anode  Load  Resistor

;c:r::::::d::::r(r?:::;S::u,)te)scent)
Screen  Grid  Current  (max.  sig.)
Power Output
Total  Distortion

;:3::¥::::8:tR:#:§:;fGO:jgot:£r:dutput

Va(b)
Vg2(b)
Rk
Ra-a
la(o)

Ia(max.  sig.)

lg2(a)

lg2(max.  Sig.)

Pout
Dtoc
yin(gi-gi)r.in.S.

250                300
250                300
180                 260

8.2                    9.1
2x32.5         2x31
2x35.5        2x37
2x   5.6        2x   5.5
2x   8.9        2xl0.6

10                       13.6
5.0                  4.0

11                         16.8
480                520

Tr.iode as Resistance Coupled A.F. Amplifier

Cathode Self Bias*

iunpopd':Too::ai:esistance
Cathode  Self Bias  Resistance
Grid  Resistance of  Following Valve
Anode Current

#;i;s::g:u:p:u;i:%t,,;;i:tion Dto,
* At lower values of supply voltage grid  current  bias should

Grid Current  Bias (Rg  = 10 Mf2)

iunpopd':Too::a8Reesistance
Grid  Resistance of  Following  Valve
Anode Current
Signal  source  impedance

f!|iis:;garu:iL::ccva3,,,::g:t ion                       Dtot

u

o;u
#j:::;h#rj°np:::jyjm:::Swvha:::thmeaynpbuetvuos,:gge|:t:::t,e:sP::!aa|3r:Cvauftoj::Sn:Eatjpn::
of 50  mw.

MOUNTING  POSITION-Unrestricted
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EOL86 VALVES nnlMAH

INPUT   VOLTAGE    (Vin  (I.in...)) V
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BRIMAH VALVES EF80

R.F.   PENTODE

B9A  Base

GENERAL

Tthi:saysa:v:uia:,:ifohrsJ:epeaspae#3:oe:::pEiF;nodrs,;:.car:£!!f,nc:ti:Ts:ns::lei:s::.nreceivers.
Heater voltage                 Vh
Heater current               lh

6.3V
0.3A

0

rl

RATINGS

#X:::: Scnr::: =jrsjsdjpB[::jnpatjon                          patmax,

|#i!c;rsii:::!n?cf::!;!eit!;d;ie::::a::(cRatMhosd,e|:i!a]i:iex
Maximum  Cathode Current

Fixed  Bias
Self Bias

§:I::iuttoAnode
Grid 1 to Grid 2
Grid 2 to all
Anode to Cathode
Grid 1 to Heater

I NTER-ELECTRODE   CAPACITANCES
*

c.'l\                                           i.5
Gout                                           3.3
cgla                             <0.007
cgl -g2                                       2.6
cg2-all                                           5.4
Ca-k                                      <0.01
Cg1.h                                     <0.15

* ln fully-shielded socket without can  (I.E.C.  Publication  100).

CHARACTERISTICS

£C:r::i !:r!:trae8Vne: lta8e                                             ¥2

¥i:EigE[dni§:R:ui:i:::n::oacce#5c;:a/8[a)                         i§jt(£2Mc/a)

MOUNTING  POSITION-Unrestricted

H  J  R  &  L     April,1963

THOFtN -A E I   RADIO  VALVES  a  TUBES  LTD.



EF80 VALVES E!RIMAfi
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BRIMAfi VALVES EF80
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BnlMAH VALVES EF80
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EF80 VALVES BRIMAfl
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BRIMAH

®

®

A

VALVES EF85

k93
B9A  Base

GENERAL
This valve is a variable-mu  R.F. pentode  primarily intended  for  use  in  A.C.  or A.C./D.C.
television receivers.

Heater voltage              Vh
Heal:er current               lh

RATI NGS

#ii±± i::ji§!!i;::japg;ei:::Pgaet'°n                   §!(:2iix}x))
Maximum  Cathode Current
Maximum  Hea.ter to Cathode Voltage (DC) #Tkatx:ax,

6.3V
0.3A

#:Xi::: E:idte`rtt: :aatthh:tee i:ssiissttaa:ccee           R;:[ii::;,
*  From  cathode to  higher  potential  heater  pin.

I NTER-ELECTRODE   CAPACITANCEs t
Grid  to Earth                                                                            Cin
Anode to  Earth                                                                       Couc

g:i! 1  :: fi::tdeer                                                  :::::

7.2        pF

pe::'!g7  ::

i. Inter-electrode  capacitance  in  fully shielded  socket without  can." Earth "  denotes the  remaining  earthy  potential  electrodes,  heater  and  shields  joined

to cathode.

TYPICAL   OPERATION
Anode Voltage
Screen  Grid  Voltage
Control  Grid  Voltage
Anode  Current
Screen  Grid  Current
Mutual Conductance
Inner Amplification  Factor

fr:°gd!gev:':t:,nvcee#uvta!&|a)conduccanceof

Equivalent Grid  Noise  Resistance

Net
Packed

Va

?a:12
1g2

8in
„g1-g2
ra

#:

250                    250              V
100                    250              V
-2V
10mA

2.5                                 rnA
6                              rnA/V

25
0.5                              MQ

1.5

MOu NTI NG  POS]T]ON-Unrestricted.

APPROXI MATE WEIG HT

-35V
kQ

0.5      oz
0.75    oz

Issue 2,   Page 1
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EF85 VALVES BHIMAH

CHARACTERISTIC  CURVES :  la/Vg|

(Na,--T#AV,Vg3--CfN,Vh--6.SN)

-90    -80    -70    -60    -50    -40    -30    -20     -10       0

®

June,1963 Issue 2.  Page 2

THORN -AEI   RADIOEVALVES  a  TUBES  LTD.



BRIMARr

rl

f

VALVES EF85

CHARACTERISTIC  CURVES :  8in/Vg|

(Nq[--2:INN,Vg3--CJN,Vh=6.SN)

-80    -70    -60    -50    -40    -30    -20    -10       a
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EF85 VALVES BHIMAH
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BnlMAH

CS

®

A

VALVES EF86

E
'4#L

LOW  NOISE                    k
PENTODE

S

B9A  Base
GENERAL

au|ih:Sa£#i#:i::£:cnrto°pdheo!nsep3::i.:u+api':%esrus!taanbaet:::ur::::dtehr:.earlystagesofhighgain
Vh     6.3           V
lh      0.2          A

Pa(max)
Pg2(max)
Va(b)max

#`:1:a;in;al:

Ik(max)

Rgi-k(max)

Heater Voltage
Heater Current

RATINGS

§i;;#ii:i;!e;ri}isi§:a!8;e;;i:;i:y:e;gttaag8ee
Heater  Negative
Heater Positive

Maximum  Cathode Current
Ma.ximum Control  Grid to Cathode  Resistance

3: 2 288 :W

!%i:ttoGridl
Grid  1  to Heater

INTER-ELECTRODE  CAPACITANCES*
Cin

Cout
Ca-g|
Cg1-h

* Measured without an  external  shield.

CHARACTERISTICS

§c;r§:r:o:§],ftgv:i:t,atga:e                                            #:
Screen  Grid  current                                                                       1g8
Valve  Anode  Resistance (8va/8ia)                                                ra
Mutual  conductance                                                                     gin
Inner Amplification  Factor                                                               4gi-g2

250V
140V
-2.2          V

3.0        rnA
0.6        rnA
2.5         MQ

33.2   rnA/v

TYPICAL OPERATION-AS an  R.C.  CO:8ted fsF6 Arn38gfier4oo

ic:r:::i;r!i'iuev!#y::v::,tage                       ¥`2%,          Z28     2:8     328    #8
€eart]£:dsecrBe]easn €erj:dst::::Stance                           RE2                      12..2       .2..8       i..8       i..3

680       680       680       680
!.rid.s?e6ius:::tot:#aog:i:tgBtt::e-5%         Vout,r.in.„    ,35     ,a     ,;3     273

¥::thao8deeGcaiTrent                                                    |k                          0.75     0.9        1.1        1.45

G.     February.1969                                                                                                                                                                    Issue  2,  Page  1
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EF86 VALVES BRIMAFl

ANODE   CuRRENT   (Ia)rnA
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BHIMAH

a

a

®

VALVES EF185

VARIABLE-MU

R.F.   PENTODE

GENERAL
This  valve  is  a variable-mu  frame grid  R.F.  pentode for  use  as  an  A.G.C.  controlled,  high
gain  I,F.  amplifier  in  A.C.  or A.C./D.C.  television  receivers.

I:::::!:Irtraegnet

#:Xi:::!cnr:::8irsisdipBi::inpation

#gi::=£cnr:::¥r'itda8veo|tage

#gi :: : E::tt::it% ::t::dceatvh°::ae8Re(si;ra.ns;)e     ¥:ikk((rima:). t max

Input
Output
Grid  1  to  Anode
Grid  1  to  Grid  2

Vh                   6.3               V
lh                      0.3               A

RATINGS

Pa(max)

3:,2lE:xl,,

INTER-ELECTRODE  CAPACITANCES
*

cin                     9.5
cout                3.0
cgl-a         < 0.0055
cgl-g2             2.8

*  ln  fully  shielded  socket  without  ca.n.

t With  holder capacitance  balanced  out.  (Holder  as  below.)

±o|::ar'tcyappeac€t;4n€;9!onoc/I,u.;in8B9Aceramicholderwlthoutskirtorradialshie|d.(p|essey

CHARACTERISTICS  AND  TYPICAL  OPERATION
Supply  Voltage
Anode  Voltage
Screen  Grid  Voltage
Screen  Grid  Resistance
Self  Bias  Resistance
Grid  Bias  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve  Anode  Resistance  (8va/8ia)
Valve  Input  Resistance  at 40  Mc/s
Equivalent  Grid  Noise  Resistance

at 40  Mc/s

€:i:(:i::8::::8:(]8o i::(g:(i%)

490

V
V
V

kQ
a
V

rnA
rnA

A/V
kQ
kQ

G.   December,1964                                                                                                                                                                     Issue   3   Page   1
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EF185 VALVES BnlMAH
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VALVES EF184

S4.7mm
2.156 i n.

maxi_
HIGH   SLOPE

R.F.   PENTODE

GENERAL B9A  Base
This valve  is a sharp cut-off frame grid  R.F.  Pentode for use as an  I.F. amplifier  in A.C.  or
A.C./D.C.  televisio-n  receivers.

E:::::!:'rt,aegne,                           yhh             8::         X
RATINGS

§§;#§:i:ieii;±a;i±!8;e;ii!:;;:;;;;:e:(RMs)-Vv8h](:(k+::rrms

Pa(max)

'8.:`,T::i
Va(max)

¥::(:,amx;x

Maximum  cathode  current                                               lk(max)
Maximum  control Grid to cathode Resistance      R:::::::)
Maximum  Heater to Cathode Resistance
Maximum  Bulb Temperature                                                Tbulb(max)

INTER-ELECTRODE  CAPACITANCES

§§,!d!:t:: 8::€ i                                                   :;:ugtL      :i 8055 :i :o65 ::I:o75
*lnfullyshielded  socketwithoutcan  (I.E.c.  pubiicc8a]t-i8€n  loo)2..8             2.8             2.8

ioT:grit:ya::e::i:p:na8CP6agc;#,nu,C?finbgalg3ie:ear:tin(F#::rasw?al::i.skirtorradia,shie,d,p,essey

TYPICAL  OPERATION

i::rp:p:[::s:§u€¥:gr#[t:ag:::#oeitage
Anode Current
Screen  Grid  Current
Screen  Grid  Resistance
Cathode  Bias  Resistance
Mutual  Conductance

g:i;:a§ne}:;i:;::C:ag::i:::::!c!j:ei:::3:§a:}i=:/:

Va(b)             170             200
(b)            170               ZOO
(b)                 0                   0

Req               300            300
Cin(`^,)           -            -

300            330
15*

V
V
V
V

rnA
rnA
kQa

rnA/V

G.     November,1964                                                                                                                                                           lssiJe  3   Page  1
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VALVES EF184

CATHODE    CuRRENT    (Ik)rnA
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VALVES EF184
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VALVES EH90

DUAL  CONTROL
HEPTODE k,95

Base  87G
GENERAL

This valve  is a. dual  control  heptode  intended  for  use  in  television  receivers.
Heater Voltage
Heater Current

Vh          6.3         V
lh             0.3         A

RATINGS
Maximum  Anode  Dissipation
Maximum  Screen  Grids  Dissipation
lvlaximum  Anode  Voltage

#!#{:::t:h:o:d:€u#r¥iit;:I:y:;oltage
Maximum  Control  Grid  to  Cathode

Resistance
Maximum  Grid  3 to  Ca.thode  Resistance

For Vg2 +g4 < 30V

Pa(max)
2 + g4(max)

2 + g4(max)

'k{::x8)4(b)max

R::::(:::)

MacxitmhuoTeHpeoasi:jrv:a Cathode voltage,              Vh.k(max)

Cathode  Negative

Anode to Grid 1
Anode to  Grid  3

8:i: i ::B::
Output
Grid  1  to  Grid  3

INTER.ELECTRODE   CAPACITANCES
Ca-gl

Ca-g3

qn(g1)
Cin(g3)

Cout
Cg1-g3

CHARACTERISTICS
Anode Voltage
Screen Grids Voltage
Control Grid Voltage

!:iodd:!Oul::8:t
Screen Grids Current
Mutual  Conductance  (Control  Grid to

{i;!d};i;:);,!l:dgu:;:8:i:i:5::C§j;dv5:#A))Anode)

8in(g1-a)
8in(g3-a)
ra

¥:,3

100V
30V
-1.0         V
0V
0.75   rnA
1.1       rnA

:'2:Ak(!
-2.5         V
-V

HJR&L     September,1965                                                                                                                                                        lssuel.  Pagel
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VALVES EL34

9J8ffiL OUTPUT   PENTODE

9291

I.0.  Base

GENERAL
This  valve  is  a  high  slope  output  pentode  designed  for  operation  in  A.C.  operated  or
mobile  equipment.

I:::::!:Irtraegnet

RATINGS
Maximum  Anode  Dissipation

#:Xi:::&Cnr:::sGur#,yD§#::icon

##§§;:::;t:e:r};::iaa8::O!t:a!yevvo::taag8ee
Maximum  Cathode Current
Maximum  Grid  1  to  Cathode  Resista.nce
Maximum  Heater to Cathode  Resistance

Output
Input
Anode to  Grid  1
Grid  1  to  Heater
Heater to Cathode

Pa(max)

ii:#:i

#;#:in:;x

#:ia;x:i:;

6.3V
1.5A

I NTER-ELECTRODE  CAPACITANCES

Cout
Cin

Ca-gl
Cg1-h

Ch-k

*  Measured  in  fully  shielded  socket without can.

CHARACTERISTICS

fcnr:::¥r'itdagveo,tage
Anode Current
Screen  Grid  Current
Control  Grid  Voltage
Mutual  Conductance
Anode  Resistance (8va/8ia)
Inner  Amplification  Factor

THORN -A E I  RADIO  VALVES  &  TUBES  LTD.



EL54 VALVES BnlMAn

OPERATION  AS  CLASS  A  SINGLE  VALVE  AMPLIFIER

i:;r::i::::s:i:i::G:::t:i:Vgoe] tage                        #:
Anode  Load  Resistance                                           Ra

la(o)

icnk::i:i#:ei;i(:r;e;n;to,,f:I:fp:o'!:g=a,!omw,#::::)(pout-5omw,
i::af rD%:::tu,to n                                        : Sot:tt

PuSH  Pull  OPERATION  FOR  TWO  VALVES

(Fixed  Bias)

!#e3:r:es:;i:aGgRF:: , sy: ,rtag e                            #:

£::ire° 'L5:arj dR¥:.'sttaa8nece                                    X::a
la(o)tot

I:::: Scnr::: €:jrdre€:r(rzeenrt°(Z8::'!18na])     V:;;g)::;,)r in s

ig?i:s;D?s!f.u:.on' tage                                !o.::
I:::i fcnr::: !#e::r(rt::imum signal)      la,max.s,g.,tot

(Maximum  signal)                                                           lg2(max.sig.)tot

* Under  Speech  and  Music  conditions.

t Screen-grid  resistor common  to  both  valves.

G.      May.   1963 Issue   1   Page  2
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VALVES
EL84

Jx
CIlrrent  Equipment Type

TYPE  EL84

MINIATURE

OUTPUT  PENTODE

B9A Base

ijc::i:!!:t;::e;:::#£::e:;:tr¥f¥:i:£i;i:=#s,:y:j#,in|i€{e!drhe!p::a[t,i°:thhis:ah::ii:s::::#:t:§t:a:g%d:ej
Heater voltage ....... „           ............
Heater Current

RATINGS
Anode  voltage   .....................

i:::t:h:o#g:i;g;e;,;c;(i:::s,,g::,,,,

§C:r;i;#:;i:gie::((iearx:
5:i::rit='r-r-eon-t.(.i
Screen  Current (M

...          6.3  volts

...           0.76  amp.

300 volcs  max.
12 watts  max.
300 volts  max.
2 watts max.
4 watts max.
65  rnA  max.

OPERATING  CHARACTERISTICS
SinglevalveclassA         Push   Pull   Class   AB1

Control  Grid  voltage  ......
Cathode  Bias  Resistor ......

fit:::I'gopne#:tcaence   :::        :::
Optimum  Load  .........
Power output   .........
Harmonic  Distortion    ......

363valves)
80
92.5
300
8.5
20
-10.4
130

3.18                  per cent.

°PERAT'°NCLAASssAATBit°pB!H(Apnu°f:ifdv:]Cvrees;nstrapped)

Anode voltage  .... „           .........     250'('i
Anode Current
Anode  Current

Zero.S.i.gnal)...           ::..           : ....     Zi
Max.  Signal)                 ......     45

Cathode  Bias  Resistor ............     270

Pop;jemruomutLp°uatd I:.node.:: ano.?.e)      :::         :::    i?4
Total  Distortion               ............      1.8

300                   volts
49mA
54mA
270                  oh ms
10kQ
5. 2                  watts
2.0                   per cent.

INTER-ELECTRODE  CAPACITANCES*

£::i:tto:.:ontr:;:lGrii::
Heater to Control  Grid

April  1960

*  \l\lith  no external  shield.

11.0  pF

:..eBEmax.
0.25  pF  max.

EL84_1
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vALVEs            BniMAn
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a

VALVES EL506

-.i.-:
27'i

PRELIMINARY   DATA

POWER  PENTODE

a
B9D  Base

GENERAL

auI:h:SaR°pfi:,:E:nt°deisPrimarilyintendedforuseintheoutputstagesofhigh.fidelity

E:::::¥:[r¥egnet                             ¥h   8::       X

RATINGS
(Design  Maximum Values)

%;F;o::p;;!iijini!:Sit;:g:;;a:Pgta:t:°dnevo,cage,
::::::Foes#itj:e

Maximum  Mean  Cathode Current
Maximum Control  Grid to Cathode  Resistance,

Fixed  Bias
Self Bias

* D.C. component  must not exceed 100 V.

Pa(max)
Pea(map()

¥:,2Tmar±)
Vh-k(pk)max

`Rk::¥zrma:x,

INTER-ELECTRODE  CAPACITANCES  (approximately)t
Grid 1  to Anode
Grid  1  to Cathode,  Grid 3,  Grid  2 and  Heater
Anode to Cathode. Grid 3, Grid 2 and  Heater
t Measured without an external shield.

Anode Voltage

Cgla
Cg|.k,g3,g2,h
Ca.k,g3,g8,h

TYPICAL OPERATIONutlass A Single-ended
Va

ic;r!ir;o!#::#(,igi:si!T,t,sopxe,emc:t:,nd mug,c)            i(ii,ass,„Screen Grid Cur-rent
Screen  Gi.id  Current

iiu::k:aA*!.::3:R¥;i:€::de :8°v'at/a6::)  -                              ;:m[( Pk)
Anode  Load  Resistance                                                               Ra

E:#;rH:ru:Pountfc D jsto rtj on                                             Bo:tt

5t|::;:|nt:rg°e's8arrj:avt°{#ei:::°muj`nda]b:arud!:.Stedineachcasetogive

(?.i:.Ssci:T:t)speech and  music)       i::(:)ax.slg-.)

0.1         MQ
0.33      MQ

`!:i     ;:

300V
300V

-10±           V
60mA
75mA

8.0        rnA
15mA
10V

!g'2  mAk/X
3.0        kQ
10W
13           a/a

when

G.     May,1965                                                                                                                                                                           Issue  1   Page  1
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EL506 VALVES HHIMAH

TYPICAL OPERATION-Class ABr Push-Pull
Anodesupplyvoltage      Va(b)                  300         350         400         450         450         450           V
Screen  Grid  Supply

::tnht{ai#ji:in:a:s:is;tjaence
Ano5:oguT:en2t

Ano58:i::::::)
Scre!T%irducmu:|8ennat')

scre!:ud:;:e::)rrent

Peak(X.aFi gild to

AnodGer::X°n':a8eeLoad
Resistance

Power Output
Total  Harmonic

Distortion

Vg8(b)                  300          350          350          350         400         400           V

VgL                 -12.5±-15.5±-16±    -16.5±-21±        -         V

Rk              -----     170      f2
Ia(a)                2x43     2x46     2x42.5   2x38.5   2x33     2x41        rnA

la(maxsig)     2X58     2x65     2x71.5   2x76.5   2x72     2x47       rnA

Ig2(o)               2x6.3    2x6.5   2x5.5      2x4.8      2x4.7   2x5.8      rnA

Ig2(maxsig)    2X13     2xl4.32xl3.5    2xl3.5    2xl5     2xll        rnA

Vgi-gi(pk)                25              31              32              33              42             31             V

Ra-a                           6.6           6.6           6.6           6.6           6.6           9.0     k£2
Po ut                     23           30           37           43           45           28        W

Dtot                         2.5           2.0           1.5           1.5           1.5           2.0      %

±nTohdeecc°unrtr:°n't8;jhdex°::igeersvho?tu:€e:earaedjauts:::i:nn:afin:F`vvae,ute°s.8jvethestatedquiescent

300i
E

i=
5250

May,   1965

loo        lso        ZOO       2SO       goo       3SO       400

ANODE     VOLTAGE (va)v
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9



B RiMAn                    vALVEs

ANODE    CuRRENT      {Io)   rnA
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BRIMAfl VALVES EM87

h             i %xrnT
TUNING

INDICATOR

ga
B9A   Base

GENERAL
This  tuning  indicator  has  a  short  grid-base  and  is  suitable  for  use  in  tape  recorders.

Heater Voltage
Heater Current

Vh         6.3          V
lh            0.3          A

A

A

RATINGS

;arjji:g::Td:;ii;h:;;:::,: ,g g              i,:;,:,,,;,

TYPICAL   OPERATION   (Deflector connected to Anode)

Supply  voltage                                                                            Vb
Target voltage                                                                    Vt
Anode  Resistance
Grid  to Cathode  Resistance
Grid  Supply Voltage
Anode Current
Target Current
Length  of column

* This  is  a 1.5  mm  overlap which  can  be  utilised  to  indicate overloa.ding.

THORN -AE.  RADIO  VALVES  a  TUBES  LTD.
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rl

®

VALVES

Current  Equipment  Type

TYPE  EY83

MINIATURE

BOOSTER. DIODE

B9A  (Naval)  Base

:n::£:€:.i/Pf€R;dEe:::it:i:an:sie::!i::::re:Taeta:ttee€,igbhh::#:#!§:ai:d3eksii::::%j:°dpf;:it;3n:
necessary.
Heater  current           ..................
Heater voltage             ..................

RATINGS
Peak Anode Current
Mean Anode current            ......

:ee£{te,h;-;C:a:t£:e°c;:t,:a°:tae:t#t:3:)dtur!n8fl.¥back(:.eater.n.egatiy.?
+-ini;i-rid;m`iirl-s-e.-dhrat.Io;T5per.;ent.;i.onec;ilewiih.ama-xi-#iiir-#±';-i;cs.

INTER-ELECTRODE  CAPACITANCES*
Anode to cathode    ...
Heaterto cathode   ...

* Measured with  no external  shield.

16..3 :3&

500  rnA max.
175 rnA max.

5,000 volts  max.
5,000 volts  max.

f#E

a

I

a Rl AR EY83

I

a
5 '0• I § sO 39 sO

April  1960
AVOOE   VOITA€E  VOL.TS

©  1960  Standard  Telephones  and  Cables  Linited EY83-1



®



BRIMAR

a

a

fl

VALVES

£i *
NC

HIGH   VOLTAGE
RECTIFIERS                     h

h,k,s            hk.s
B9A  Base,  CTI  Cap

GENERAL

:#feo¥H|8T:.i:I°l:e::E:I:8az',fiswh:I:e:c:rL:;:i:y::ac:o:n:£,[otunossetoif:ht::+he8Y;:E:u}di:a;Sea:#,;;T:#y:i:p8ha:::,i
pressure  (45  cm.  Hg.).

Heater Voltage
Heater Current

Vh     6.3           V

lh       0.09        A

DESIGN  CENTRE  RATINGS

(The following  ratings  refer to  normal  television  flyback  EHT operation.)

Maximum  peak  Inverse  voltage                                                   P.I.Vmax                               22t           kv

Maximum  peak Anode  current                                                   ia(pk)max                               40±          rnA

Maximum  D.C.  Anode  current                                                    lout(max)                                   0.8        rnA

::T;h:e:d:f::::rpE.Enf::e.cTtu::etnr:;:k;:::po:i:r:n:s,ua]:n,:;.:t:iceta#tij,.::u:r;,:hg::t:oe,csshc:snsdTin:g;se::roT:in:#:
reactance  oscillation  assumed  in  the  rating  to  have  a.  peak  to  peak  value  not  less  than
10  per cent of the total  Ply.

I  Maximum  duration  10  per cent of a  line  scanning  cycle  with  a  maximum  of 10 "s.

INTER-ELECTRODE  CAPACITANCE §

Anode to  Heater,  Cathode and  shield                                    ca-k,h,s

§  In  fully  shielded  socket,  without  can  (I.E.C.  Publication  100).

1.7             pF

Notes
X-ray   shielding   is   advisable  to  give   protection   against   possible   danger  of  personal

L|tu:!c::t:,i:ns:s:rfium€tRi:'d::ns{:::?np;°:S:u+reen:tc:]r°oS:ar::s8ceh::gteh::oV:Vteh::::tn:tc::::suts:::I:

vma|::3:fenf:ubr::;:::ttnh:svhai::::|n::rorro:::fnsgo::umrpi:ntehnetsyiringandadequatespacing

:aprjtnhse3.aNn:i7o#apyotbeentf:in:jer:tu::sts°hopuqjdntbse[:otnhneecht:adt:::jnr;u;:s:n;Yn:.ndmustn°tbe

G.      September     1965                                                                                                                                                                     Issue   2,   Page   1

THORN-AEI   FtADIO  VALVES  a  TUBES   LTD.
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®

VALVES EZ80

I1#mT
FULL-WAVE                   k

RECTIFIER
IC

GENERAL

Heater Voltage
Heater Current

RATI NGS

Maximum  Peak  Inverse Voltage
Maximum  Peak Current (each  Anode)
Maximum  D.C.  Output Current
Maximum Anode Supply Voltage
Maximum  Peak  Heater to Cathode Voltage

(Heater Negative)
Maximum  Reservoir Capacitor

Vh          6.3          V
lh            0.6          A

PIvmax
ia(pk)max

lout(max)

Va(r.in.S.)max

Vh-k(pk)max

C"x

Base   B9A

980V
270                            rnA
See   Rating  Chart  1
See  Rating  Chart  1

500V
50HF

TYPICAL   OPERATION   AS  A   Full-WAVE   RECTIFIER

Capacitor I nput
Input voltage  per Anode  (r.in.s.)        Via(r.in,I.)
D.C. Output current                             lout
D.C. Output voltage                               Vout

250         275         300         350      V
90           90           90           90  rnA

265          285          310         360      V

Mien:cmhurn:`dT!t`n8Res:Stance               R,jm(in:n)p.ranod.       125          175          215          300     a

Reservoircapacitor                                 C                                        50           50           50           50    H,F

MOu NTINC  POSITION-unrestricted.

HJR&L     Aprll,1964                                                                                                                                                                        lssu®2,   Pag®1

THORN -A E I  FtADIO  VALVES  &  TUBES  LTD.
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D n I MAn                   vALVEs                                   Ez8t

rl
FULL-WAVE   RECTIFIER

Heater Voltage
Heater Current

B9A  Base

Vh                    6.3               V
Ih1A

RATINGS

Maximum  Peak  Inverse Voltage

r|         #::i::: ;:::eccu:::::t(::::hAAn::::)
Maximum  Anode  Supply Voltage
Maximum  DC Output Current
Maximum  Heater to Cathode Voltage

P.I.V.(max)                 1.3

ia(p k) max               500

ia(sur)max

Va(b)max
lout(mx)
Vh-k("x)

1.8

See  Rating  Chart 1
See  Rating  Chart  1

500

TYPICAL  OPERATION  AS  A  Full-WAVE  RECTII=lER

CAPACITOR  INPUT
Input voltage  per Anode  (r.in.s.)             Vim(r.in.J
DC output current                                    lout
DC output voltage                                     Vout
Limiting  Resistance  each  Anode                Riim  (per anode)

Reservoi r capacitor                                     C
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BRIMAR VALVES GZ34

nT
72.2mm

2.844in.
maxL FULL-WAVE

RECTIFIER

GENERAL

a'NP

IC             h,k

Base  I.0.

This  valve  is  an   indirectly   heated   full-wave   rectifier  for  use   in   medium   power  A.C.
operated equipment.

Heater Voltage
Heater Current

Vh                  5.0             V

lh                      1.9               A

1

fb

Maximum  Peak  Inverse  Voltage
Maximum  Peak Anode Current
Maximum  Reservoir Capacitor
Anode Voltage

RAT. NGS
P.I.V.(max)

ia(pk)max

C(max)

CAPACITOR  INPUT

Maximum Output Current
Minimum Limiting Resistance (per anode)

CHOKE  INPUT

Maximum Output Current

1.5     kv
750       rnA
60„F

Va(r.in.s.)            2X350       2X450       2x550         V

lout(max)                250             250             160        rnA

R|im(min)                   75               125               175             f2

lout(max)               250            250            225       rnA
Minimum  Limiting  Resistance  (peranode)        Riim(min)                   0                 0                 0           Q

TYP.CAL   OPERATION   AS  A   Full-WAVE   RECTIFIER
CAPACITOR   INPUT   (C±60quF)

Anode Voltage
Limiting Resistance (per anode)
Output Cu rrent
Output Voltage

CHOKE   INPUT   (L±10H)

Anode Voltage
Limiting  Resistance (per anode)
Output Current
Output Voltage

HJ  R&L     January,1964 Issue 2,  Page 1
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GZ54 VALVES
BRIMAn

I-.....1111..0 Ill.I               I,       Ll r-| ,     I I I
111111                         I       \      I I    JL         Ill     ,I Ll' ::i::i® 111111                   ,' I     ||rJ,||     Ill,I,Jll`                         Ia !!EE:I                       .              -              .
111111                                                                                                                                                                       I=,
11,,1, I
:=:=i: I

L®J I I     |=|1|IL'J     I I
11.111Ill..I                             I1|L=1
111111 -.....11.I
111111 I.1111.111.I.1111..I

. Ill
``... .11..I. .. 1111 I.11.11. I..11 11 I.I,`.. 1111... I. 1111 I.I..I.- 111.I 11 11

-11,.,....
1111111.I.I.L`,I,  -                    I  I   I   I.1111,I 1111,,11.I

11.1`,,             II          , ,      Ill,IllI 11111.I.,,.I.I I ....I.11.I11.I. .I .I I.I.11,I.. 111111.I..... 11 11 111.11,IllI 111111.I.IIll.. .. .. I.111..,II 1111,,,.11`... I 11 11111,Ill.. I..I.1111TaL||||.. .. I,1111111.. I.Ill.111,
11 I.Ill..I... .I.1,111I..`1 11111.1..I. 1111.11111..L` 11 1111111111I 11,I.'1.11I..L I. .111111.I. 11111.1111.I.. |L 11111111,.. 1111.I.111I.... 11111111... 11... 1111....11I.I. -|||.|||,I .I.11 111111,,..I.... I. L`11..I..I 11 .11 1111.I.,11111..I.11 IIL|,|IIll .1] 11111.I.111.... I|,L`,I.-. ..I 11,11111111I.... . 11 .|l..L'... 1] I-I |IIIIIII,||l.... .. ....I.I 11 Ill I,,11111111.... 1111                        1111 11 I.I I.I,.111111•`... t,    1111.11111.11111111111 11111111111.'`.               ..11111111111111..I.11 1111,....11.L'| 1111111.11111.Ill.......I 11,11111111•.I.. 111111I.11.I,11.1111... 11111.11,I•..1` .1' 11.Ill11.I,I,I.111Ill.I 1111111.,11I... 11111111111111.I.I1=1.. 111111111,I

' 1=.I.I 1111111.Ill.. L.I I..I.I 1111.1,I.I11.I |L||II111,11.Ill,I..1111 11111I...1111 |L|111111111111111.I.I 11111.I.,I1111 I.||.II,|±||,||II|•..-.I 11,111,IllI..I II,|iillll.||.11-I.I 11 Ill 1111111.11.11. 1111                       I,11I,.,L,Ill.||111111 .I I.I 11.,111..I.Ill I,    11,I|,.,..L`-.11 Ill I..I,11,11`... |L,.                    11111111.I  IIL||    X®I,      ,      1,I,I,II.. 11,1111111====,Ill 11111111.I,111 - .Ill.11111
1111111111,..,Ill.11111 1111.I.Ill.11 11111:=!::I:: .,111.11.I,Ill =========1.,111111.,I,`1111 I,Ill.Ill.Ill

2Sn ==i:i:=i::•.- ....I I..1111...0
!i::: ii::= ::::i: 450 - 0 - 450V

OonI... ..I.. 11111111111 ===:====:

0

400 -0 - 400V

'
75A 11,,-,11,11,11

- .

i!::: i=i::: 350-0-350V 11.1111.I

0
300 -0 - 00v

0                         loo                     ZOO                     goo
D.C.   Output  CuPRENT   (lout)   l®A

Janutry, 1964 Issue 2. Page 4



BRIMAIt

rl

r'

VALVES GZ34

loo00000000

CHOKE   INPUT   FILTER
REGULAT loN   CURVES
-L=40H
---L=l OH

Piim=TOTAL   EFFECTIVE   LIMITING
F\Esl TANC (EAC A . )

5

Va (I.in0-0 .)_5
5

Ill

V .
Ill

I

I.±1.I. lim  = 0
Ill 1111    -I Oof}0
-,Q-O-5,¢:PYI

1=1.I- n
'4S.O -I I 45ov

iEI
I..I

I

::. 11111.111..11.I..I

Son.i- 'd .I
.,1\ -.-11-II ®,|TI-- I

II- I.I===ii =. IJ ,     ||||||,E||||I.I.|I® :ii:!=::::::i:I
55- Son

..I. 11---- I:iii...RE LbnSonIon

•  -.-....-
I.   0    V! .

.
+i •Son

11.
:=: Oof}

ii:::
0                          loo                     ZOO                     goo

D.C.   OuTPuT    CURRENT   (Iout\    rnA

Issue  2,  Page 5



®

®

®



BniMAn            vALVEs
HY90

I_xv£-If3_Tfl.'.:;.-i-I Current  Equipment  Type

TYPE  HY90

MINIATURE                 Nc

HALF   WAVE   RECTIFIER

Heater current           ..................          0.15  amp.

Heater  voltage             ..................           35  volts

RATINGS

Peak Inverse Voltage
Peak Current
Peak surge current ............

Anode  supply voltage            .........

D.C. Output current            .........
Peak Heater cathode potential  (D.C.)      ...

700 volts max.
600 rnA max.
2 amps.  max.
-ee Rating Chart I
rice Rating Chart I
350 volts  max.

CHARACTERISTICS  AS  A  HALF-WAVE   RECTIFIER

CAPACITOR  INPUT:

R.M.S.  Input voltage                ...............          240 volts

Rectified  current       ..................           100  rnA

D.C.  Output voltage              ...............          215 volts

Supply  Impedance       ..................           143  a

Reservoir  capacitor ..................           32 HF

For notes on  use of rating charts, refer to "Valve Ratings"  section

April  1960 HY90-1
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vALVEs             BRIMAR

IIIIIII.III.I I IIII 1 III I I I I I '1 I I I I 1 I I I I II

i8;iL3=?o.I:aEtN0
ID a

/
/ ( I

i!!

/ I

'=1

/

a C'•1

/

#ge£/
/

/
I /
I /
I i

§ ® a ®
w    iNat]t]n3  J.ndJ.no  .3.a

1'
11 I

.:

a |lun i

I

I 11
)

I

.
I I I

i

11
aar0qu0I

••

I

•

IIe-#
a
£
••

11
I I I I I

±
• 8 8 8 •

vu    I.Natitino  indino.3.a

April  1960 HY90_2

®



BHIMAH              vALVEs
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VALVES PC86

•€£ffFT U.H.F.  TRIODE

ba=:is,tr:T€ €.rid  triode  is for  use
Heater Current

aa
B9A  Base

GENERAL
as  a  grounded  grid  u.H.F.  oscilla.tor  and  mixer  for

Heater Voltage
RAT.NGS

g!i§i§i§t§et::vi!Sg¥iae;#:taa;g;,tage(RMS)
Maximum  Cathode Current
Maximum  Grid  to  Cathode  Resista.nce

lh       0.3           A
Vh     3.8           V

-!ki(i¥;;,max

I NTER-ELECTRODE  CAPACITANCES

Anode to Grid
Anode to Cathode
Grid  to Cathode
Grid  to  Heater
Cathode to Grid,  Heater
Grid  to Cathode,  Heater
Anode to Cathode,  Heater
Anode to Grid,  Heater
Anode to  Grid,  Shield
Cathode.  Hea.ter to  Grid,  Shield
Anode to Cathode,  Heater

Ca-g
Ca-k
Cg.k
Cg-h
Ck-g,h
Cg-k,h
Ca-k,h
Ca-g.h
Ca-g,s
Ck,h-g,s
Ca-k.h

;:={:!!¥§:i:!8:£:::k::#::°cuatnc(irE.(i:.pCu.b?juc::jj:ant!]°ono;.00)
CHARACTERISTICS

#:d:go!ii:r:egnet
Mutual  Conductance
Valve  Anode  Resistance  (8va/8ia)
Ampliflcation  Factor
Equivalent  Grid  Noise  Resistance

Va

[g
8in
raL

tJ
Req

TYPICAL OPERATION-As a Self-Oscillating Mixer

Anode  Supply Voltage
Anode  Resista.nee
Grid  Resistance
Cathode  Bias  Resista.nce
Anode Current
Grid  Current
Conversion  Conductance
I   Cathode  self  bias           §   Grid  current  bias

i
220

G.     October.1967                                                                                                                                                                Issue 2  Page  1
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BRiMAn                        vALVEs                                pc88

Zii
9

4Jmm
I.693in

max
U.H.F.   TRIODE

99
B9A  Base

GENEF`AL
This frame grid triode is for use as a grounded grid  U.H.F. Amplifier for bands lv and V.

Heater Current
Heater Voltage

RATINGS

.            gi;§§ §!t§#§:::vi!:i!;§ae;i:':taa;g;,tage (R M S )
Maximum  Grid to Cathode  Resistance

rl

Ih       0.3           A
Vh     3.8          V

-[![j;:;;;max

INTER-ELECTRODE  CAPACITANCES
*

tit:h:a:di§{i!!e:r::;e±der:€:rshield                                :i:i:-;,s            "

;::i:!i¥::i::::€§::k::#i#°cuatnc(irE!t:.pCu.bTju::]j:antj4°ono;.°°).

CHARACTERISTICS

?::d:go!gr:raeegnet
Mutual  Conductance
Valve Anode  Resistance  (8va/6ia)
Amplification  Factor
Equivalent Grid  Noise  Resistance

TYPICAL  OPERATION

!:tohdoed!oR::fsetance
Anode Current
Mutual  Conductance
Valve Anode  Resistance (8va/8ia)

a:i5:jfi±Caactt]:rnFactor

160V
100Q

12.5        rnA
13:i  mA#

65
10dB

G.     October,1966                                                                                                                                                              Issue 2  Page  1
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1

VALVES PC97

-.--.--i:i:-

EL

47,5 mm
I.875 in,

max

_-,_

V.H.F.   FRAME

GRID  TRIODE

87G  Base

GENERAL
This  valve  is a  high  slope. frame grid  triode with  low anode to grid  capacitance for use

:i:np};Fb.,::sP':ienrejunt¥;,Ts.::.gt,e::tjsjjs°:cth|:;:a.I;esi%:airy°::atp°e€ridn:aE:Citnadncaens!jTtp:jrfiLeai
shield.

Heater Current
Heater Voltage

RATINGS
Maximum  Anode  Dissipation
Maximum  Anode  Supply Voltage

%:;!£:£S:;t:::[v:;8:::8€eh¥:`eta€:itage
Maximum  Cathode Current
Maximum  Grid  to  Cathode  Resistance

lh       0.3           A
Vh     4.5           V

Pa(max)
Va(b)max
Va(max)

-¥#,amxix)

[k(max)
Rgi-k(max)

INTER-ELECTRODE  CAPACITANCES

Anode to Grid
Grid  to Cathode
Anode to Cathode
Grid  1:o  Cathode,  Heater and  Shield
Anode to Cathode,  Heater and  Shield
Grid  to  Heater
Cathode to Heater
* With  shield.

t Without  shield.

CHARACTERISTICS
Anode Voltage
Grid  Voltage
Anode  Current
Amplification  Factor
Mutual  Conductance
Valve  Anode  Resistance  (8va/8ia)

::;:%i::::ii:ia:I:,go:o::ji:?8o:.11

Va
Vg
la

„
8in
ra

¥:(::)i8;)
Vg(,a  -  ,00 pa)

G.      June,1966                                                                                                                                                                                     Issue   3,   Page   1
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PC97 VALVES I)RIMAn

TYPICAL  OPERATION

Supplyvoltage             Vb       135        135        135        135        200        200        200        200                      V

Anode  Load
Resistance                   Ra              1.0       1.0         2.2         2.2         5.6         5.6         6.8         6.8               kQ

Cathode  Resistance   Rk          82           0            0            0         82            0            0            0                    f2

GrjdResistance            Rg              0            1.0          0.221.0         0             1.0         0.22      0.56            Mf2

Grid  to Anode
Resistance              Rg.a,     -          -      22        22        -        -        22        22              MQ

Anodecurrent             la             10.5       13          14          14          12          13           14          14                  rnA

Mutual
Conductance

Gr!:Y:ttuacgt:of:r

100  :  1

June,   1966

gin            13           15.5        16          16           14            15.5       16           16              rnA/V

-5.0    4.8     -6.0   -11          -7.5       -7.3     -9.0   -12.5                V
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P097 VALVES nHIMAH

ANODE     CURRENT (IJ  rnA
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VALVES PC97

ANODE   CUAftENT (Ia)   rnA

9        g33    3        £        98:   8        8
I L

c!I«q00„„®&Cfa1\
I
I -
L I .\ I I -\\ I II II I

lLI I
II aI01'®a

0„Ia

- .

>Lnin'1> c:&~~®1'a£
c:=~~„Cr010ct

MUTUAL    CONDUCTANCE

9       gas    3        3        98€8
c:I~O,0„atE

011Ia

I\-
I -I -I II\ I I

III I II I
I II clI01'aa

0'1J.a

- I II
>uln„> d-~~41'cE 9~~1'tr0'0cE

I - IIII
I

I

I

I 0 'E

Issue  3,   P.ge  5



nHIMAIlVALVESP097

(Ia)   rnAANODE    CURRENT
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(Ia)  rnA
ANODE   CURRENT
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VALVES PC900

R.F.   TRIODE

GENERAL 87G   Base

This triode,  ha.ving  low anode to grid  capacitance,  is for  use  as  a.n  R.F.  amplifier  in  V.H.F.
television  receivers.

Heater current              lh                    0.3
Heater voltage               Vh                  3.9

DESIGN   CENTRE   RATINGS
Maximum Anode Dissipation

Maxlmum  Heater to cathode voltage         ii({8%)ix;

#:X!:::A::!:%?tpa'gyevoltage
Maximum  Negative  Grid  Voltage

Ma,ximum  Cathode  Current
Maximum  Grid  to  Cathode  Resistance

'K:Tkrm'ax]

*  To fulfil  modulation  hum  requirement,  Vh-k should  not  exceed  55Vr.in.s.

t  ln  a.g.c.  Circuits  Rg k(max)  may  be  3.0  MQ.

INTER-ELECTRODE
Anode to Grid
Grid  to  Ca.thode
Anode to Cathode
Grid  to  Cathode,  Heater and  Shield
Anode to  Cathode,  Heater  and  Shield
Grid  to  Heater
Cathode to  Heater

Anode Voltage
Shield  Voltage
Grid  Volta.ge
Anode Current
Mutual  Conductance
Valve Anode  Resistance  (8va/8ia)
Amplification  Factor

CAPACITANCES  (Shielded)
Ca-g

Cg-k

Ca-k
Cg-k'h,s

Ca-k,h,s
Cg-h

Ck-h

CHARACTERISTICS

TYPICAL   OPERATION

S|unpopd`:¥:itda8Reesistance
Shield  Voltage
Cathode  Resistance
Anode  Current
Grid  Current
Mutual  Conductance

##:t:;:ni!a:ct;O:r::f:::i,::

V
kQ

Va
rnA
„A

A/V

HJ R& L    October,1966                                                                                                                                                     lssuol.  Page 1
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CPOSS    MODULATION

u
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HHIMAn             vALVEs

®

A

PCC84

Current  Equipment Type

TYPE  PCC84

.                    MINIATURE

HIGH   SLOPE

DOUBLE  TRIODE
B9A  Base

:::Sis:Bn::fvji;F;e;iji§ia%i%C;:;:lit:£d£{:a:pii:r::¥¥¥:r:iijd::::i°::£::e:pr!e::iiiji|i|;ii:;a;i;:v!irig:!i!
two  units to a minimum.
Heatercurrent      ......          :::          :::          :::          :::          :::       9:3;:|!
Heater voltage       ......

RATINGS

Anode voltage  (Ia  ±  0)    ............

i§i!ti%¥§[:i{jte;a:T]:t,(:::±hn:{btor:;dter]Soedpeasr:tpe:¥|t]ng)

* Maximum D.C. component 180 vo/ts.

+  In  direct coupled  cascode  circuits.

OPERATING   CHARACTERISTICS

Anode voltage        .........
Grid  voltage            ...
Anodecurrent      ...
Mutual  conductance           .........

£nF:P##!:F:a::o:.r+riod:;iat2ooMc/s:....

550 volts  max.
180 volts  max.
2.0 watts max.
2.5 watts max.
-50 volts max.
500 k ohms  max.
20 k ohms max.
500 k ohms  max.
18 rnA max.
90 volts max.
90 volts max.
250 volts max.
20 k ohms  max.

90 volts
-1.5 volts
12mA

ilo rnA/V
4,coo ohms

§:rpaapr;.::%tthhoodd:s        :::         :::         :::         :::         :::         :::       £:888:#:i

INTER-ELECTRODE  CAPACITANCES  *

Ca'-g,
Cin'
Cout,

::;;:i;+h

Ap,j'  1960

1.1

2.3
0.5
0.2
2.3

C* -rf           ...

i                    !:::§"+h      ...

EFmax.        ::;::;          :::
2.5  pF                         Ca'-k'+h+g"

* Measured without ex`emal shield.
ii;i:;Emar

PCC84-1
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BRIMAfi

A

r\

A

VALVES PCC89

'49i
v.H.F.                            a"

DOUBLE  TRIODE          gH,s

B9A  Base
GENERAL

atTrh:.:uV::|=:!e:Tut;r2Foe#z.d°ubletriodeisintendedforuseasacascodeR.F.amplifier
Heatercurrent                                      lh      0.3         A
Heater voltage                                       Vh    7.5         V

RATINGS-Each  Section

#;;§€§§iit::::vi;8:;;8;e::a:n:t,?gveo,tage
Maxj:euaiercaNt::adt:V€urrent
Maximum  Grid' to  Ca.thode'  Resistance
Maximum  Grid" to  Cathode"  Resistance
Maximum  Heater to  Ca.thode  Resistance
To fulfil  hum  requirements,  Vh.k'(r.in.s.)  must  be  less  than  50  V.

INTER-ELECTRODE  CAPACITANCES*
Grid' to  Cathode',  Heater,  Grid",  Shield
Anode' to Cathode',  Heater,  Grid",  Shield
Anode" to  Grid",  Heater,  Shield
Cathode" to Grid",  Heater,  Shield
Anode' to Grid'
Grid' to  Heater
Anode' to Anode"
Grid' to Anode"
Anode" to  Grid"
Anode" to Cathode"
Cathode" to  Heater
*  Measured  with  an  external  shield.

Pa(max)
Va(max)
Vg(max)
Vh-k"(max)

lk(max)

Rg,-k,(max)
Rg„-k„(max)
Rh-k(max)

Cg'-k,,h'g„,s
Ca,.k,.h.g„,s

Ca„-g„,h,s
Ck„-g„,h.s
Ca'.g,
Cg'-h
Ca'-a„

Cg,-a„
Ca'-g'
Ca„-k„
Ck,-h

CHARACTERISTICS-Each  Section

i:i:d:9O!ii:r:e8net
Mutual  Conductance
Valve  Anode  Resistance  (8va/8ia)
Amplification  Factor

3.8
2.5
4.5
6.3
1.9

<0.3
<0.015
<0.005

4.1
<0.2

2.9

90V
-1.2           V
15mA
IZ.3   mA|V
2.9         kQ

36

anrt°h|tE.oT=Tp|:stir:°2d:n:n3P#:u6,.d7h:v:ntdh:St::'ndd:3Vger;Eecg::::ti::.C,attrs°rdeec::n:::tj::
that  pins  7  and  8  be  stra,pped.

G.     November,1968                                                                                                                                                            Issue   2,  Page  1
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PCC89 VALVES BHIMAn
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IlnlMAfl

f'\

®

a

VALVES PCC1 89

Jfafn2s*

TT''9L
V.H.F.

HIGH   SLOPE

DOUBLE  TRIODE

B9A  Base
GENERAL

This varia.ble-mu,  low noise,  high slope frame grid double triode is intended for use as a
V.H.F.  cascade amplifier.

Heater current                                    lh     0.3         A
Heater voltage                                      Vh    7.6         V

RATI NGS-Each Section

#i¥i:;:i:::yi!sEs!::g;e;:ooiT:t::gg;e:,,:![:
Maxi#euaieEaNt:5adt:Y€urrent
Maximum  Grid' to Cathode'  Resistance
Maximum  Grid" to Cathode"  Resistance
Maximum  Heater to Cathode  Resistance

-!ai`::#ixx,,

'Rk:?-;,1:mma£,

Rh-k(max)

INTER-ELECTRODE  CAPACITANCES

Anode' to Anode"
Grid' to Anode"
Anode' to Grid'
Grid' to Cathode',  Heater and  Shield
Anode' to  Cathode',  Heater and  Shield
Grid' to Heater
Anode" to Grid"
Cathode" to Grid",  Heater and  Shield
Anode" to Grid",  Heater and  Shield
Cathode" to Heater
AnodeA' to Cathode"

Shielded      Unshielded
Ca'-a'            <0'015         <0.045
Cg'-a'            <0.004        <0.004
CaL'-g'                        1.9                         1.9

:.g--#,,ss       i.'5            i:;
cg'.h             <0.28           < 0.28
Ca'.g"                  1.9                    1.9

::::::.,:,,:       !:8             !:8
Ck'-h                  3.0                   3.0
Ca'-k'                 0.17                 0.18

C HARACTERISTICS-Each Section

?:i:d:9o!i:r;e::t
Mutual  Conductance
Valve Anode  Resistance  (8va/6ia)

!:!'y::a:t:;:n::a:c:o:r)?8o
„90V

-1.4          V
15mA
`Z:5   mAk/X

34

¥:(:#%,                  =3:8        ¥

anT9h::.oT=Tphi:st:i,°£ean°dn3P:#So:id7haanvde:hseh::;dunhda::#:ed8cro°nunnedc:fo::th°deconnection

G.     JanuaLry,1966                                                                                                                                                                                     Issue  1    Page  1

THORN-AEI  RADIO VALVES  a TUBES  LTD[



P00189 VALVES BnlMAH

iI+t
-LI  i- rl-„

-:::i
-hi-

j#IL

i-\\+
i jJLl['1

J it 11I 1 .I

0a0®6,0N008a®0i0NoO

\\-\\\+- ++ +t+ Itl il -t    T     I    -I- Hiil
+ 'Jfrl - T!Hr' +i+ .L[tT

+
'li

)

i
t EfE

.
1
I++

I-rt- i+i- + + 1. I
TT lil i+.i .i.EJ + J\ t I

•i -t
I E i` i+ I

i +I I
I

-i+ IJ- I E| . t. t 11 I
-,t- I +r+ I11 11 II rl,' I I
-JJ+ i

1+ J + I . I I..
i-1 1r

--i. I I- Tt - +-A |i T||i I J I .II.I t I .|ifi . I . I
i-

I +i i I I . 11 I
11 f :i +I-

`J I
-+ I. I

+- ._T 11 Till I I+II |i lT I. II LJJ +. 11 II . I.I'1+ t . I
i i I •1 I.I .. I T

I I11 I I il illl 11 1.
i
I +J I I I.Ill I+I'®

I •1 0 J T
T

Jrii I I 11.
L +

I
lw,L` I

I I 11. Ill.I .. .
I .I I .. I

' I+ II 11I. I
-+

I
I I I .II ..

.
T. 11. i i I 11I. .. I. I .. .I . I• 11 IIIL" +. .Ii. 11 .I.I.I.. I. 1111 I i.. .. I. ||illl. 11I.. .•. r, . I ... I,.
+I I I I I - ` |L.. ii. . 1'.. I I I.u =11 .. .|m I 11 Ill I-. >V,I •• II I i f . I- .I I 1''1

a,

iZ0IuLL't„Iu<LLJii]+`.iTt+`li[if + Ill i . J| Ill
I . -+ I |L

+ . 11

>0-aH#i-i_lj-.i,-,-#-i

I, I i.IRI Ii.i i 111+ I I I.I 1111 |L- .I11.. .II.> i+ 11I.|il.I I . I

TT-

T_ |iI ..I. . I I .
1

|L 1. ..I 11 11 .. ... i.I II I 0''>0, I . I1'I 11 11 lLI .I
I

. IdL.I.I11 |i 11il I ul
+ I + +

tt + iI. J_I .
'+ 11 - I.,.I +I .. |i..II t-H I I . ..

i
I I+ +I+ I 1'I I I 11

1 .++ I .. I.
I I

ii+.T+Iii
I 11,

tt'

+I'

H+I+i+-i+;\#]
'1,--TIr

11,irTH+#i-++\- X.i##i.+T1.L'+I1

++#1
+i++\

+t--I

lJ

1

++

i_L~

T

IT_'t

+fi--.

'

JL

-I+r+

1_

I-1ii

J-tii+#1# Ii.0
1

+t-

I,-'1-++iI++++-I,TtT +I

t

I

I

+rl -.i

ANODE    C-URRENT   (Ia)   rnA

January,1966 Issue  1   Page  2



I!nlMAn

e

®
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BR I MAtt                     vALVEs                                   pcE82

'i TRIODE
BEAM   TETRODE          kt

gt

at                  kq..bp. s

B9A   Base

GENERAL
This valve is a triode beam tetrode intended for use in the video output stages of A.C./D.C.
rna.ins television  receivers. The characteristics Of the triode section are  identical  to  those
of the  ECC804 triode.

Heater Current
Heater Voltage

a

I

Maximum  Anode  Dissipa.tion
Maximum  Screen  Grid  Dissipation
Maximum  Anode  Voltage

#:X!:::iceraeteenr:or!€a¥::tdage
Voltage  (R.M.S.)

Ih

Vh

RATINGS

Pa(max)

V8a:(mmaaxi)
Vg2(max)

0.3A
10V

Vh-k(r.in.s.)max                           150*            150*
*  Measured  with  respect to the  higher  potential  hea.ter  pin.

I NTER-ELECTRODE  CAPACITANCES

Grid  1  to  Earth
Anode Tetrode to  Earth
Grid  1  to Anode Tetrode
Grid Triode to  Earth
Anode Triode to  Earth
Grid  Triode to Anode Triode
Anode Triode to Anode Tetrode
Grid  Triode to  Grid  1
Anode Triode to  Grid  1
Anode Tetrode to Grid  Triode

t ln fully  shielded  socket without  can.
I With  holder capacitaLnce  balanced  out.  (Holder as  below.)

(§ATE?t#daepra:}t;:C;rip;I/*ir)8  B9A  nylon  Phenolic  holder  without  skirt  or  radial  sh,eid.
"Earth"  denotes  the  electrodes  of  any  second  valve  section  and  the  remaining  earthy

potential  electrodes  of  the  section  under  measurement,  heater  and  shields  joined  to
cathode.

October,1962                                                                                                                                                                                    Issue   1   Page   1
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pcE82                                  vALVEs                    B R I MAR

CHARACTERISTICS

Anode Voltage
Screen Grid Voltage
Anode Current
Mutual  Conductance
Amplification  Factor

Triode    Tetrode
150             180                 V
_         180             V
10               10             rnA

3.]          12.5   rr\^|V
18

TYPICAL  OPERATION-Video  Amplifier

lvdh#%%5tosa3oo.#.5o&3nseeund#=s:8r?aftdiot£.,i:af£:noo.rt,pV.e%£,a,Snpo,rffe?:u.`r,F.fn.feit#£wb?'toon-duni'3gaJTt=#

¢1!

Anode Voltage
Screen  Grid  Voltage
Grid  Bias  Voltage
Anode Current

¢ Average  New Valve.
11  Assumed  End  of  Life  Condition.

Va
Vg2
Vg|
Ia

70             60               V
180            180                 V
_1          -1             V

40              25            rnA

MOUNTING  POSITION-unrestricted

®

U

-u
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1

VALVES
PCF80

Current  Equipment Type

TYPE  PCF80
MINIATURE                    gap

TRIODE  PENTODE
FREQUENcy               9ip

CHANGER                      at

B9A (Noval)  Base

:h:fE:|¥eAn:ypcchFa8n°g:Sr?nt:i#jst::te°qdue{pwjtehntseuppa::t!2Coat#:/ds:Sdesignedforuse
Heater current         ...
Heater Voltage

RATINGS

i::i;!ii;s!i;f;,,:ii:?::',#,w)
Cathode current      ...
Control  Grid  Resistance      .........

iiii:;:i:¥:gR:::i:i:::::i:(:(a:t:h:d;!i?,:as:::tt:,:yee,,*
* Maximum  d.c.  component 120  yo/ts.

CHARACTERISTICS

£C:r;:r:o¥§:#:Volta8:..        :.:
Anode Current
Screencurrent          :::
Mutual  Conductance

§nq¥jiiit![;iiiii!:¢ai;;:::car;::zfs}pgL-g8)

Triode        Pentode
550              550
250             250
1.5                  1.7
_550
_175
_ZOO
_0.5

0.75
14

TYPICAL  OPERATION  AS  A  MIXER  (Pentode  Section)
Anode Voltage
Screen Voltage
Grid  Leak  Resistor   :::
Cathode  Bias  Resistor

X::edre°€yunrerevn:'tage...
Screen  current          ...
Grid  Current
Conversion  Conductance
lnputlmpedance        ...

170               170
170              170
100              100
330             820
3.5                 3.5
6.5                5.2
2.0                1.5
200
2.2               2.1
BOO               870

volts  max.
volts  max.
watts max.
volts  max.
volts  max.
volts  max.
watts max.
watts max.
rnA  max,
k n max.

a max.

volts
volts
knn
volts  rms
rnA
rnA

fA£,v

INTER-ELECTRODE  CAPACITANCES   (measured  without  external   shield)
Pentode Grid  1  to  Pentode Anode
Pentode  Input             ...

I:#eG3:ttpoutTr:od; Ano.a;       :::
Triode  Grid  to Triode Cathode and  Hea;;.r
Triode Anode to TI.iode Catliode and  Heater
Pentode Anode to Triode Anode
Pentode Anode toTriode Grid      ..
Pentode Grid  1  to Triode Anode

April  1960
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BnlMAH VALVES
PCF82

#,,
MAX

.._i

Current  Equipment  Type

TYPE   PCF82

MINIATURE

TRIODE   PENTODE        gip

FREQUENCY   CHANGER      at
B9A  Base              .

I::eBtpj'oMd:En:CaF£;2gh!Sjnaputtr;°mdpee-3::::dpeenftr:a:eon#jgchh:,no8peers:::::,r:nf:

::iesyis,I;o:.rnesc,eai:,er.s.fnovre:sai::lil;inTth.ebh:g:bi,na?::dim.5::aB::dast,232dM|#Pf::i,t.S;

¥:t#:tj:fn.Cafh:0:s:hoef?oe#::ce„iaa:gr€:?aactu:arce!i!:attoeot5teaj:etdhuectj::uprfed°Shc:'{:tr::
dyne  voltage  reduces  the  frequency  drift  of  the  oscillator  to  a  minimum.

I:::::S:|rtraegnet   :::         ...                                                                                          :::         :::       g:3:=,=.(nom.)

RATINGS

E:::::=:::#:g: ;:::::i:i (:::::g: :::iatjiyvee),       :::       :::

Anode  volcage  (Ia  =  O)                ...

fcnr:::Yg:)t%e,tai.:............
Anode  Dissipation            ...

S::?te::eDE;S.St:%:i:No..1..Voltage........................
Cachodo Current
Grid  Resistance   ....,,...

CHARACTERISTICS

Anode  current   ......
Screen  Current   ...
Mutual  conductance       :::

3*o3ifiki;Fti:;:F::C:e:i:,P,:::,:.)-,:;iA)  :...

Grid  Leak  Resistor           ...
Anode current   ......
Screen  current   ......

E:;evreorgiyonne¥3;tda:cetanc.:.

T,''ode
...            550
...           300

2.7

...0

...           20
1

220 volts  max.
90 volts  max.

Pentode
550 volts  max.
300 volts  max.
300 volts  max.
2.8 watts max.
0.5 watts  max.
a volts  max.
20  rnA  max.
1  megohm  max.

Triode             Pentode
150                   250 volts

110  volts
56                    68 ohms
18                       10mA

3.5  rnA

i. 5                 it2o TAo/hvms
40
-12               ~10 volts

TYPICAL  OPERATION  AS   MIXER

INTER-ELECTRODE  CAPACITANCES  *
Pentode  Grid  No.1  to  pentode Anode           ...
Pentode  Input       ..................

i:rot:g%?:ttpoutT.r.i.odeA.riode...
Triode  Grid  to cathode             ...
Triode Anode to Cathode
Cathode to  Heater (either secti'6n) ajb.rox, :::         :::

April  1960

*  Measured with external  shield.
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VALVES PCF86

49mm
I.937  in.

max
\

i____

V.H.F.

TRI0DE
PENTODE

kt,kp               92

93,S
B9A   Base

GENERAL

l[hoj::r::8:cE::::daenisjdnepsj€|:dpfe°dra:::::2ovdHri:;sf.requencychanger.Ithashighconver-
Heater Current
Heater Voltage

RATINGS

Maximum  Anode  Dissipation
Maximum  Screen  Grid  Dissipa.tion
Maximum  Anode Voltage

#*:::SHC::teenr:ori!aY::t::evo,tage
Maximum  Cathode Current
Maximum  Grid  to  Cathode  Resistance

lh                                0.3  A

Vh                            8.0 V

Pentode
pa(max)                     2.0

0.5-

y;2;,:ia;X:)i,     2¥        :::*
lk(max)                    18                   15
Rgi-k(max)       250              500

;oT;frTLfi.'s.hFomr|:tqeurjcraerTjeenrt:e°c:j€;rs.;:.uknsdh'o`:,¥j|'o?ee:ceeceeas;;yvfor:mv.hs-.kt°belessthan

I NTER-ELECTRODE  CAPACITANCEst
Input  Pentode
Output  Pentode
Grid  1  to Anode  Pentode
Grid  1  to  Grid  2
Grid Triode to Anode Triode
Grid Triode to Cathode and  Heater
Anode Triode to Cathode and  Heater
Anode  Pentode to Anode Triode
Anode  Pentode to Grid  Triode
Grid  1  to Anode Triode
Grid  1  to  Grid Triode

t  Mea.sured  without an  external  shield.

Cin(p)

Cout(p)

Cg1-ap

Cg1-g.2

Cgt-at
Cgt-k,h
Cat-k,h
Cap.at
Cap.gt
Cg1-at
Cg1-gt

CHARACTERISTICS

Anode   Voltage
Screen  Grid  Voltage
Control  Grid  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Amplification  Factor
Inner Amplification  Factor
Valve  Anode  Resistance  (6va/8ia)
Equivalent  Grid  Noise  Resistance

Pentode
Va                        170

¥:            `i:.2
1g2                                       3.3

gm12
H

5.8
3.5
0.012
1.7
2.0
2.4
1.1

0.125
0.014

<0.01
<0.01

rnA
rnA

7   rnA/V

„g1-g2                70            -
ra              > 350          -          kn
Req                     1.0         -           kn

G.     May.1964                                                                                                                                                                              Issue  1   Page  1
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POF86 VALVES BRIMAtt

TYPICAL  OPERATION-As a Frequency Changer
Anode Voltage

ECor:ternoisEpr?|yRve:i::f:c(eRg2±t8kQ)
Heterodyne  Voltage  (R.M.S.)
Anode Current
Screen  Grid  Current
Conversion  Conductance

Va                            190                  V

X::tb'                  138            kx
Vhet(r.in.s.)                 2.3                V

8.5        rnA
2.7         rnA
4.5   rnA/V

MOUNTING  POSITION :-Unrestricted

54\

lgc. gin .  Ia .1g2.  Ig,/Vhet
. .

2''I;e4a

.11..I I.-. .
I...I 111.,.I :i::i Vb    =  190V ..

Rg2   =  'eko I'..
. I I

I .111 RgI  =lookn11.I .I-I..I I.. .
.1'

1g'

!1I

il

9_C

.I i.
. I

' 321#
I

+ .
i.

i-
i. II:

+

il

iiil

aJLgin

:=
I.I.

'-.-== I

0'[1

I

0 I 2
- - .- . I

3
. I . . I .

4
HETEPODYNE      VOLTAGE       (Vhet  (r.in.))V
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+iffi,L
i_`._

43mm
I.69Jin

max

B9A  Base

GENERAL

ch=nh::rc:nmdbirF:da:r;?j€:ra:tdf:::`uaeb|:iemsuapfrtaom2eo8r#c/Eel:t::,eevj:sjfo°nrruesceejavse:s.frequency
Heatercurrent                        lh      0.3         A
Heatervoltage                         Vh     8.5         V

RATINGS
Triode     Pentode

1.5

5fa          558.45t
125             250
-550
-250

100*           100*
5050
2018

0.5               1.0* To fulfil  hum  requirements  on  A.M.  sound  it will  be-necessary for Vh.k to  be  less
50  V  r.in.s.

t  For Vg]  equal  to  or  more  negative than  5.2  V then  pg2(max)  ±  0.2 W.

#§§§i§:;§t§:ivi;§i§;ii:iji:e;i;;,;tS:8;:;:eov)_,i::2iijx;;))

Va(b)max

#:I:a;-i
Maximum  Cathode Current
Maximum  Grid  to  cathode  Resistance                     Rg.k(max)

Pentode  Input
INTER-ELECTRODE  CAPACITANCES  (Shielded)

:::::i: 8::E:tto
Pentode Anode to
Grid  1  to  Grid  2
Triode  Input
Triode Output
Anode Triode to Grid  Triode
Anode  Pentode to Anode Triode
Anode  Pentode to Grid Triode
Grid  1  to Anode Triode
Grid  1  to  Grid  Triode

Cin(p)

Gout(p)

Cap-gl
Cap-gl
Cg1-g2

Cin(t)

Cout(t)
Cat-gt
Cap.at
Cap-gt
Cg1-at
Cg1-gt

CHARACTERISTICS

:c:r;:r:of8i:adgve,:t,atg:e
Anode Current
Screen  Grid  Current
Mutua.I  Conductance

Ynai::A:opiieficRa:::s;aFnaccet5iya/8ia)

fqmu?t!ai::ttj°GnriFdaci°oiseResistance

6.2
3.7
0.009

<0.012
1.6
3.3
1.7
1.8

<0.025
<0.010
<0.010
<0.010

Triode     Pentode
100            170                 V
-         120            V
-3.0          -1.4           V
15                10             rnA

3.0        rnA
i.o        ,,      rnA/V

2.2   >350            kQ
55

20-
1.5          kQ

G      I:ebruary,1966                                                                                                                                                                 Issue  1   page  1
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POF801 VALVES nnlMAH

TYPICAL  OPERATION

Pentode as Frequency Changer

Scnr:::SGur?g'¥uVp:'|tya8veo|tage
Anode  Load  Resistance
Screen  Grid  Resista.nce
Control  Grid  Resistance
Anode Current
Screen  Grid  Current
Control  Grid  Current

i:M::S:°r!:t;::o:d:y:n::#i::tgae8e

Va(b)
Vg2(b)
Ra
Rg2
Rgl
la

1g2

1g1

Vg1(b)
Vhet(r.in.s.)

8c

Pentode as I.i. Amplifier

£c:r:::i:r:i'iuev!is!Itty::V::Ita8e
Screen  Grid  Resista.nce
Control  Grid  Resistance
Anode Current
Screen  Grid  Current
Control  Grid  Supply Voltage
Mutual  Conductance

FnopEttrR'esfsrti:n?eolattag5eof&rc/gsm-o.llmA/V

A::g:i::3'Revs?sltt:::e
Grid  Resistance
R.M.S.  Heterodyne Voltage
Anode Current
Mutual  Conductance

Triode as Oscillator
Va(b)
Ra
Rg
Vhet(r.in.s.)
la

8in

MOu NTING  POSITION-unrestricted

U
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PENTODE    SECTION
Ia/Vg'

Va  =  '70V

0•.0 7 e

I I
/ /

9I 2 2 .• • I 6 • -
I 2 • - 8 • - • '- II

I I I II /

-12   -11   -lo   -9    -a    -7    -6    -5    -4    -3    -2     -I
CONTROL    GRID   VOLTAGE     {Vg,)V
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PENTODE    SECTION
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Va  =  170V
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PENTODE     SECTION
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PENTODE   SECTION
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\ Ìi
\ Ìi

I11

11

.I
-I

®q1 in ~ a, a 1®0 0 0

®

UNWANTED   INPUT   SIGNAL    FOP   K=1°/o (Vu(r.in.s2)V

Issue   1    Page   14



BnlMAn

a

®

il

VALVES POF802

TIME   BASE                92

TRIODE   PENTODE       g,

atgt

B9A  Base
GENERAL

os#|ist:rr[:::E::tt°ri:i:fs°erc:jsoenj:s`j:ere°ascct':'na:e°rvac,!vr:.ujtswiththepentodesectionasan
Heatercurrent                   lh      0.3              A
Heater voltage                     Vh    9.0              V

DESIGN   CENTRE  RATINGS

#:X::::?cnr:::!irsisjpB,;:inpation

#;i#:::§t!eiri;:i!a;iiov!:::I:yae:V:::taag8ee
Maximum  Cathode Current
Maximum  Pea.k Cathode  Current
Maximum  Grid  to Cathode  Resistance

Fixed  Bias

Triode     Pentode
Pa(max)                                         1.4                 1.2

-:-::-:=-:-:.-.:-:,:I

Vh-k(max)
lk(max)
ik(pk)max
Rg-k(max)

0.8
550            550
250            250
-550
_250

100t         100t
1015

50*

3.0              0.56       |v|Q

i¥:Xa'vmoTdmhp:tYn::Crf:rre::ep:feceAn.tc.i:X#ounmenptu:aeoudi:r:t::ne::e:a.65vatzg(max)±
50  kQ  (f±50  c/s)

I NTER-ELECTRODE  CAPACITANCES

Input
Anode to Grid  1
Grid  1  to  Heater

Cin

Ca-g|

Cg1-h

CHARACTERISTICS

Anode Voltage

:cor::rnoF:irqdv#,at::e
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve  Anode  Resistance  (8va/8ia)
Amplification  Factor

Ln:::eAcmupr'i:::ti:nv::c±orov
Screen  Grid  Current at Vgi  ±  0 V
Anode Current at 1g  ±   +  10 HA. Va  ±  200 V
Negative Grid  Voltage at Va  ±  Vg2  ±  200 V,  la  ±  10 pA
Negative Grid  Volta.ge at 1g  ±   + 0.3 pA

Triode     Pentode
2.4              5.4           pF

<#      <8:?6     ::

Pentode
100V
100V
-1.0            V

6.0        rnA
1.7         rnA
5.5   rnA/V

400            kQ

G.      February,1966                                                                                                                                                                               Issue  1   page  1
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BRIMAF[ VALVES PCF805

n

rl

GEl`lERAL                                               tB9A  Base
This triode  and  variable  mu  pentode  valve  combination,  with  the  pentode  of frame grid

;s::i:at:rluedc:iig::#:i:f::iu::nna:;h',:#S:i:nrtc¥ie#oi::ir':S:Fipe:`#:#;s:ci!£te::rg3:ut:t:hHe:fee:nut:osedr:
Heater current                   lh           0.3             A
Heater  voltage                    Vh         7.4              V

RATI NGS                             Pentode

#:Xi:: : !cnr::: %irsisj pBi::inpation                         pa,max,                          8.5

#:;:::: icer:teenr for.€a¥::tdagevoitage (R M s )  !§2i\a;xr;X!)s )max        200

Maximum  Anode  voltage                                                                                      250
230

Maximum  cathode current                                                                               18
Maximum  Grid  to  Cathode  Resistance

(Fixed   Bias)                                                                                        Rg|.k(max)                      250

I NTER-ELECTRODE   CAPACITANCES
*

Grid  1   to  all
Anode  Pentode to all
Grid  1  to Anode  Pentode
Anode Triode to  Earth
Grid  Triode to  Earth
Anode  Pentode to  Grid  Triode
Grid Triode to Anode Triode
Anode  Pentode to Anode Triode
Grid  1  to  Grid  Triode
Grid  1  to Anode Triode

;W{tu|'yh-:i£:'rd::psa:ftkaentcew]bt:iacnacn:d(I;Ejtc.b::bJjictahtj:ann:{&.!iderasbe|ow.)
A!:E:;:r::§i!ic:;:f€:Ph:t:8t!i¥!:n!:u::;:;o;:;:e|;:hm:::sdte:c;I;an:t:h::;(;;:s:h:,;,;:snri:n:§nn:;:t;;nE(:P:I:e;:d:::

C HARACTERISTICS            Pentode    Triode
Anode Voltage
Screen  Grid  Voltage
Conl:rol  Grid  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Amplification  Factor
Inner Amplification  Factor

Va

¥i
1g2

8in
4
491 -g2                              50

tie:a::i:go::,r:a:8!eet€`¥osumrlrn:#::Fee:tt:gee.cathodeleadlnductanceeffectswiththeshorter

HJR&  L     August.1963                                                                                                                                                               Issue  2,  Pagel
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PCF805 VALVES BnlMAH
TYPICAL    OPERATION    AS    FREQUENCY    CHANGER   AND    I.F.    AMPLIFIER

Grid  current  bias  operation  with  A.G.C.   Oscillator  voltage  injected  into  grid  1.

Pentode
Frequency
Supply Voltage
Anode  Voltage  (Decoupling  Resistance,  Ra±5.6kQ)  (approx)
Screen  Grid  Voltage  (Rg2±27kQ)  (approx)
Current through  Grid  1   resistance  Rgi' (RgiJ±2.2MQ)
Anode Current (approx)
Screen  Grid  Current  (approx)
D.C.  Voltage on  Pentode  Control  Grid  at  maximum  gain
Conversion  Conductance  at 1  Mc/s  (Vb,  Ra,  Rgi,  Rg2  as  above)
Grid  Voltage for  Conversion  Conductance  reduction  10  :  1
Mutual  Conductance  (Vb,Ra,Rgi,Rg2  as  above)
Grid  Voltage for  Mutual  Conductance  reduction  10  :  1
Grid  Voltage for  Mutual  Conductance  reduction  100  :  1
Valve  Input  Resistance  (Anode  short  circuited)
Working  Input Capacitance
Change  in  Input  Capacitance  by  biasing  valve  to  cut-off

Triode
Anode Voltage
Anode Current
Rectified  Grid  Voltage  (Grid  Resistance±47kQ)

* Supply  volta.ge  removed  from  triode.

t With  holder capacitance  bala.nced  out  but with  can.

8c
Vg1(gc/1o)

8in
Vg1 (gin/1 o)              -
Vg1 (gin/1 oo)            -

rgl
Cin(w)

Acin(w)

Va77
'a                                  7.8

Vg                               6.5

C

:g72kn                                     :::6kn      ,,           _    ,F
illl
I   I

3

2 -I_ .L
I

T
7 I

a

4,un

INPUT                                                aA®,, \ 4S

T             CT      2.2Mn+ _       i                              I      ^C.C.



BRIMAn

A

rt

®

VALVES POF805

TYPICAL   OPERATION   AS   FREQUENCY   CHANGER   AND    I.F.   AMPLIFIER

#:;:e;::tr!::c:8c',r.edr|:i:::aivcs:|T:;Fiu:srn:d;::t:::t:rif#:uie:it:eyrr5#::;r.olp:::eat:od,n:;¥:n!:,n:.:i:!fiii:d;,o:tis:ti:i
Pentode

¥i;v:et,l#niipR;:Sti€:a:n;C:::i;::°ed:yshb:=:nc:r:::;:d:ocut.off
Triode
Anode Voltage
Anode Current
Rectified  Grid  Voltage (Grid  Resistance±47kQ)

* Supply voltage  removed from triode.

t With  holder capacitance  balanced  out but with  can.

8c
Vg1(gc/1o)

8in

(:;(::(:a)
rgl

&n!rn)(w)

Va
la

Vg

MOuNTI NG   POSITION-Unrestricted
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VALVES PCF806

V.H.F. k , 93 ` S

TRIODE
PENTODE                    91

k ' 93 , S gt
B9A  Base

GENERAL
This  combined   triode  and    high   slope  frame  grid   pentode   is   for   use  as  a  frequency
changer  at  frequencies  up  to  220  Mc/s  in  television  tuners.

Heater Current
Heater Voltage

RATINGS

Maximum  Anode  Dissipation
Ma,ximum  Screen  Grid  Dissipation

#:xi:::fcnr:::¥r`itdagveo,tage
Maximum  Heatei-to Cathode Voltage
Maximum  Ca.thode  Current
Maximum  Grid  to  Cathode  Resistance

lh                 0.3   A
Vh              8.O   V

Pentode  Triode
Pa(max)                     2.0                1.5
Pg2(max)                0.5           -
Va(max)              250              125
Vg2(max)          150               -
Vh-k(max)         100*           100*
lk(max)                     18                   15
Rgi-k(max)       250              500

* To fulfil  hum  requirements on  A.M.  sound,  it will  be  necessary for Vh.k to  be  less  than
50  V  r.in.s.

I NTER-ELECTRODE  CAPACITANCEst
Input  Pentode

8:]tdpTtt:eA:°oddeepentode
Grid  1  to  Grid  2
Grid  Triode to Anode Triode
Grid Triode to Cathode and  Heater
Anode Triode to Cathode and  Heater
Anode  Pentode to Anode Triode
Anode  Pentode to Grid Triode
Grid  1  to Anode Triode
Grid  1  to  Grid  Triode

t Measured  without  an  external  shield

Cin(p)

Cout(p)

Cg|-ap
Cg1-g2

Cgt-at
Cgt-k,h
Cat-k,h
Cap.at
Cap-gt
Cg1.at
Cg|-gt

CHARACTERISTICS

Anode Voltage
Screen  Grid  Voltage
Control  Grid  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Amplification  Factor
Inner Amplification  Factor
Valve  Anode  Resista.nce  (Ova/8ia)
Equivalent  Grid  Noise  Resistance

Pentode
Va                       170

(::               1-5?. 2
la10
1g2                                          3.3

gm12
H
pr8rg2                  10
ra                > 350
Req                             1.0

6.0
3.3
0.012
1.6
2.0
2.2
1.2

<0.03
<0.01
<0.01
<0.01

G.      March,1966                                                                                                                                                                                 Issue   1    Page   1
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PCF806 VALVES nHIMAH

TYPICAL  OPERATION-As a  Frequency Changer

:C:r::r:o#;P::8yeRve::::g:c(eRg2±18kQ)

I:;edre°€yunrerevn:'ta8e(R.M.S.)
Screen  Grid  Current
Conversion  Conductance

Va
Vg2(b)
Rg1

190V
190V
100             kQ

Vhet(r.in.s.)                 2.3               V
8.5        rnA
2.7        rnA
4.5   rnA/V

MOUNTING  POSITION:-Unrestricted

For characteristic curves see PCF86

®

®



BRIMAR VALVES PCL82

®             27FTFT        TBRE':MDETE°T::PDUET   kqbpg:

gtat
Base  B9A

GENERAL

This  triode  output  beam  tetrode  is  for  use  in  television  receivers  with  the  triode  as
A.F. amplifier or time  base oscillator and the tetrode as audio or field  output valve.

Heater current                      lh           0.3      A
Heatervoltage                         Vh        16          V

RATINGS

Maximum  Anode  Dissipation
For Va <250V
For Va>250V

Maximum  Screen  Grid  Dissipation
For speech and music

Ma.ximum Anode Su pply Volta.ge (Ia± 0)
Maximum Anode Voltage
Maximum Peak Anode Voltage

pulse positiye
Pulse  Negative

Maximum Screen Grid Supply Voltage (1g2=0)
Maximum Screen Grid Voltage
Maximum Heater to Cathode Voltage (R.M.S.)
Maximum Mean Cathode Current
Maximum Resistance Grid 1 to Cathode

Self Bias

Fixed  Bias
Grid  Current  Bias

Pa(max)

Pg2(max)

Va`b)max

Va(max)

Va(pk)max

0.6t

Vg2(b)max

Vg2(max)

Vh-k(r.in.a.)max      200±

lk(av)max                         15

Rg|-k(max)

32
11

22
Maximum  Resistance  Heater to  cathode                    Rh.k(max)                  20                   20

*  Maximum  pulse  duration  4  per  cent.  of one  cycle  with  a  maximum  of 800ys.

t  Maximum  pulse  duration  200vs.

± Measured  with  respect to the  higher potential  heater  pin.

HJR&L     June,1963                                                                                                                                                                       lssue2,Pagel
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PCL82 VALVES BnlMAH

I NTER-ELECTRODE   CAPACITANCES

Tetrode Input
Tetrode Output
Tetrode Anode to Grid  1
Triode  Input
Triode Output
Grid  Triode to Anode Triode
Anode Tetrode to Anode Triode
Grid  1  to  Grid  Triode
Grid 1 to Anode Triode
Grid Triode to Anode Tetrode
Grid Triode to Heater
Grid 1  to Heater

§
cin(q)                 9.3

Gout(q)             9.0

Caq-g|              0.35
cin(t)                 3.0

cout(t)             4.3
cgtrdt               4.2
caq-a¢                0.15

cgl-gt               0.011

Cg|.at               0.017
cgt-aq               0.014
cgt-h                0.018
Cg|.h                0.24

§ ln  fully shielded  socket without can.
T] With  holder capacitance  balanced  out (Holder as below).

''  sTk:t£'oin:e:;:,'escht]rei€e(ACEipf:i,tdaenrc:;p:n#i;n/§o2B)?A   nylon   Phenolic   holder   without

Anode Voltage
Screen  Grid  Voltage
Anode  Current
Screen  Grid  Current
Control  Grid  Voltage
Mutual  Conductance
Amplification  Factor
Inner Amplification  Factor

CHARACTERISTICS

Va
Vg2

la

1g2

Vgl

8in
4
IJ,81-82

TYPICAL  OPERATION
Single Valve as class A Audio  Output
Anode Voltage
Screen  Grid  Voltage
Grid  Bias  Voltage
Quiescent Anode Current
Quiescent Screen  Grid  Current
Power output for lo  per cent. total  distortion      Pout
Anode  Load  Resistance
Input  Swing  Voltage  (R.M.S.)
Input  Swing for 50mw  output  (R.M.S.)

Ra
Vim(r.in.s.)

Triode           Tetrode
100                 200                  V

2cOV
3.5               35              rnA

7mA
0                -16                 V
2.5                 6.4     mA|V

70
9.5

u
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VALVES POL82

l=ield  Scanning
The field scan output stage should  be designed to allow for valve spread and deterioration

:vuar,',:8,':t%rn:dnde!:'°anv::a::mv:,°vneean:dv::':thj:niss¥#::Se°nfdt°otfa,lit:tpr:,dnet'Poena:nayn::Fv:uarrree::
follows :-

Anode Voltage
Screen Grid Voltage
Anode Current

Where Vgi  is adjusted so that lgi  =  +0.34A
* Average new  valve.

t Assumed  end  of life  condition.

MOUNTING   POSITION-Unrestricted

CHARACTERISTIC    CURVES
la.lg2/Va  (Vg2= 100V)
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PCL82 VALVES BRIMAR
CHARACTERISTIC  CURVES  :    la,lg2/Va  (Vg2±170V)  -Tetrode  Section
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PCL82VALVESBRIMAH
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POL82 VALVES BRIMAR
CHARACTERISTIC  CURVES :    la/Va -Triode Section
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VALVES POL85

TIME   BASE             kt

TRIODE   PENTODE
gt

at91

B9A  Base

GENERAL

os:|i.Lst:rr!°a::Pt::t:::t':df:ra:Saefjrna:e:e:|S#tr:::i::rswiththetriodeasaframeb|ocking

Heater Current
Heater Voltage

lh            0.3           A
Vh        12.6           V

RATINGS

#:#::fcnr:::girsis#iis3rpation

#:x:s:p::chA::::M##a,gevo,tage

#§!#:e;:kt:e;r°;;;:'!:#it!':y:vV:.:t;:g::e
Heater  Positive

Maximum  Cathode Current

Pa(max)
Pg2(max)

Va(b)max
Va(max)

Vag(2P,:),:::
Vg2(max)
Vh-k(max)

lk(max)

Maximum control Grid to cathode Resistance     Rgi-k(max)
Self  Bias
Fixed  Bias
Grid  Current  Bias

100
15

1.0
22

Pentode
5.4
1.2
2.4

550
250

2.0
550
250

100V
45mA

500           kn
0.25      MQ-Mn

I NTER-ELECTRODE  CAPACITANCES

Input

8::3:tto Control Grid
Control  Grid to  Heater

Triode
2.3
0.32
1.6

Cg1-h

OPERATI NG  CHARACTERISTICS

Anode Voltage
Screen  Grid  Voltage
Control  Grid  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve Anode  Resistance  (8va/8ia)
Amplifica.tion  Factor
Inner Amplification  Factor

Triode    Pentode
250            170                V
_          170             V

-8.5       -9.5          V
10.5           30            rnA

5.0        rnA

3:7           55'5   mAk/X
17

10

G.     December,1968                                                                                                                                                               Issue  1.  Page  1

THORN-AE.  RADIO VALVES  a TUBES  LTD.
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BRI MAtt                vALVEs POL84

TRIODE   PENTODE

B9A Base
GENERAL

This  triode  pentode  valve  with  separate  cathodes  is  prima.rily  intended  for  use  in  the

¥|dc:°as°:;£:.ts:tpaagreat:fr.t#::i.S€?:nrdecne:Yseerss.ul;:ets:jj::ec#ca¥jtbs:usedinavarietyofways
Heater Current
Heater Voltage

n

a

RATINGS

#!#§:;;tie;ri;±!¢±j8!j°t!:;i:y:e|¢:;:ttaag8ee           i:;iia:Xi;
Ma(xHi:a:emr E°esaj::¥e!o cathode vo,tage                   Vh-k( max)

M a(x| :a:emr !aet8ha:|Vee)c u rre nt                                   Yk::ka(x|ax)
Maximum  Grisde,1ftB?a:athode  Resistance                Rg-k(max)

Fixed  Bias

0.3A
15V

Triode      Pentode
4
1.7

550
250
550
250

200

200
40

i#gi£#i:g:::tid3e3:::n:targr:n`ibfvo;16::i:or6omoLumpu,seduration-8ooys.
INTER-ELECTRODE  CAPACITANCES

:::::f: g:#ut
Grid  1  to Anode Pentode

i:n!:i:##toGridTriode
Grid Triode to Grid  1
Anode Triode to Grid  1
Grid Ti.iode to Heater

Cin(p)

Gout(p)
Cg1-ap
Cin(t)

Cout(t)
Cat-gc
Cgt-gl
Cat-g|
Cgt-h

§ Inter-electrode capacitances in fully shielded socket without can.

CHARACTERISTICS

acnr:::¥°r'itdagveoitage
Control  Grid  Voltage
Anode Current
Screen  Grid  Current
Mutual  Conductance

3naT:p:,&cf:jdfieF,CRE:;;s;:Eaccet::vama)

Triode Pentode
ZOO                 170            200            220

170           200           220
-2.1          -2.9         -3.4      V
18               18               18       rnA

3                 3                 3       rnA
11               10.4           10  rnA/V

36               36               36
1oo            13o            1 5o        kn

G.     April.1963                                                                                                                                                                           Issue  2  Page  1

THORN-A E I  RADIO  VALVES  &  TUBES  LTD.
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POL84 vALVEs                    BRI MAR
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TRIODE                  92

PENTODE

gtat
B9A  Base

GENERAL
This   high-H  triode  and   oucput   pentode   is  for   use   in   the  audio  amplifier   stage  of

television  receivers.
Heater Current
Heater Voltage

'h         0.3             A
Vh     13.6              V

RATINGS                              Triode    Pentode

#=::::!cnr::::irsisdps[i:inpation
For speech and  music

#§§§§:::§t!e;i;:i!a;}ioi;:`8:e:v:a,;:8ge=(:;2=o)
Maximum  Cathode Current
Maximum  Grid  1  to Cathode  Resistance

Fixed  Bias
Self  Bias
Grid  Current Bias

Maximum  Heater to Cathode  Resistance

may  be 120kQ.

Pentode  Input

Pa(max)                   0.5               9.0
Pg2(max)             -                 1.8

3.0
Va(b)max          550             550
Va( in ax)            250             250

#;li;?  .:    ::i4.0          55
Rgi-k(max)

Rh-k(map()

1.0               1.0         Mf2
2.0       -        Mn

22          -         MQ
20 *           20            kQ

* When  used  as  a  phase  inverter  immediately  preceding  the  output  stage  Rh.k(max)

INTER-ELECTFIODE  CAPACITANCEst
Gin(p)

Cglap
Cg1-h
Cin(t)
Cout(t)
Cgt-a€
Cat-h
Cgt-gl
Cgtrdp
Cat-ap
Cat-g1

Grid  1  to Anode  Pentode
Grid  1  to  Heat:er

=:r!i:g#o¥e:::AnodeTriode
Grid Triode to Heater
Grid Triode to Grid  1
Grid Triode to Anode Pentode
Anode Triode to Anode Pentode
Anode Triode to Grid 1

t ln fully shielded  socket without can (I.E.C.  Publicatro-n 100).
CHARACTERISTICS

:c:r;:r:oF3!::adgve;L#=:e
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve Anode  Resistance (8va/8ia)

rnTepj!AC#::c:::::rFactor

10
<0.4
<0.24

2.3
2.5
1.4

<0.006
<0.02
<0.006
<0.15
<0.2

Triode    Pentode
230           230               V
-        230           V

-1.7      -5.7        V
1.2           39             rnA

6.5        rnA

62.6        |8.5  mA#
100-

21

G.     February,1968                                                                                                                                                           Issue 2,  Page 1
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PCL86 VALVES IlnlMAH

TYPICAL  OPERATION
Pentode aLs ClaLss A Audio Outputistage

Anode Voltage
Screen  Grid  Voltage
Cathode Resistor
Quiescent Anode Current
Quiescent Screen  Grid

Current
Anode  Load  Resistor
Input Voltage  (R.M.S.)
Input Voltage (R.M.S.) for

50mw output
Power Output
Total  Distortion

V,                                 200
Vg I                                       ZOO

Rk                                         115

'a(o)                                           35

lg,(o)                                            6.0

R,                                           5.6
Yin(r.in...)                               3.2

0.29
Pout                                          3.1

Dtot                                  10

230V
230V
125Q
39mA

6.5                        rnA
5.1                        kn
3.6Y

0.3Y
4.1W

10                            O/a

Triode as Resistance Coupled A.F. Ampljfler
Grld Current Bias (Rg = 10Mf2)
Supplyvoltage                                Vb         170         170         170         230         230         230             V
Anode  Load  Resistance               Ra          47         100         220           47         100         220          ko
Grid  Resistance of Following

Valve                                                        150         330         680         150         330         680          kn
Anodecurrent                              li               0.82       0.58       0.371.37       0.9          0.57   rnA

Slgna[ Source Impedance, Z, = On
Voltage Amplification for

Yin(r.in.a.)  =  100mv                               36            53            67            40
R.M.S. Output Voltage for

5% total  distortion                                9           13            15           15

5772

22           26            V

Signal Source Impedance, Zs = 220kQ
Voltage Amplification for

Yin(r.in...)  = 100mv                              29           42            52           32           45            55
R.M.S. Output Voltage for

5°/a total  distortion*                          11            16           21            18           26           33             V

* When  operating  this  valve  with  grid  current  bias  and  a  high  source  impedance,

the  second  harmonic  distortion  rises  to  a  peak  at  qLI[te  low  levels  Of oLitput  (about
lov I.in.s.)  and then falls with  increaslng drive. The tliird  harmonic then  begins to  rlse,
and  Dtot finally reaches 5°/a at a mucll  higher output level than with zero source imped-
ance. The  maximum  value  of this  distortion  peak varies  Inversely with  the anode  load.
being about 5.5°/o with Ra = 47kf}, 4.5% with Ra ± 100kf2 and 4% with Ra = 220kfu

Note:     Microphony.     This  valve   may   be  used   without  speclal   precautions  against
microphony ih  equipment where the input voltage is not less than lomv for an output
Of Elf) mw .

MOu NTING  POSITION-Unrestricted.
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BRIMAtt VALVES
PCL805I  PCL85

n        27LFFT              F,EPLETDNR::O:D=EPsUT         ::

rl

at91

B9A  Base

GENERAL
Combined  triode  pentode  with  separate  cathodes  for  use  as  a field  oscillator and  field

output  valve  in  television  receivers.  Data.  is  applicable  to  both  types.

Heater Current
Heater Voltage

lh                     0.3              A
Vh                17.5              V

RATINGS

#:;::::!cnr:::!irsisdipB:::inpation

%;#:::;I:e;n;::i:a;§e§V!i;:y:;V:::taag8ee
Maximum  Cathode Current
Maximum  Peak Cathode Current
Maximum  Peak Cathode Current
Maximum  Grid  1  to  Cathode  Resistance

Triode
pa(max)                                 0.5
Pg2(max)
Va(b)max
Va(max)

!ka!;i:I::ixai:
ik(pk)max

'Rk::.k{(mmaaxx)

200§
15

158tt

Pentode
8.0*

55!.5t
300

553.OI
250
200
75

FixedBias                                                                                                                                 1.0                    1.0         MQ
Self  Bias                                                                                                                                      3.3                    2.2         MQ

*  For a  nominal  tube at the worst  probable operating conditions and  at  normal  picture
height  pa  should  not exceed  10.5 W.

t  For a  nominal  tube at the worst  probable operating conditions and  at normal  picture
height  pg2 should  not exceed  2.0 W.

I  Maximum  pulse duration  5°/o of one cycle with a maximum  of 1.0 ms.
§  During  warming  up the  maximum  d.c.  component  is  315 V,  hea.ter  negative.
||   Maximum  pulse  duration  2% of one cycle with  a  maximum  of 400ps.

fl  Maximum  pulse duration  4°/o of one cycle with a maximum  of 800 ps.

I NTER-ELECTRODE  CAPACITANCES
Anode  Pentode to Grid Triode <0.03
Anode Triode to Grid  1                                                 cat.g]                                        <0.08

Triode       Pentode

€:Pdd: :: fi:idte]r                                                    ::i::                       <o.15         <8:i

G.     April.1970                                                                                                                                                                        lssue4Pagel

THORN   RADIO   VALVES   AND   TUBES   LTD.



PCL805
POL85 VALVES BnlMAn

CHARACTERISTICS

Triode Section

Anode Voltage
Control  Grid  Voltage
Anode Current
Mutual  Conductance
Valve  Anode  Resistance  (Ova/8ii)
Amplification  Factor

Pentode Section-Field Output Application

£cnr:::#itda8veoitage
Control  Grid  Voltage
Peak Anode Current
Peak Screen  Grid Current

Va
Vg2
Vgl
la(pk)

ig2(Pk)

50
170
-1
200
35

CIRCulT  DESIGN

:#|:h:::eifEise::s:pci|:r:;e,s:,:h[:p;i!eb::,:iu!n:ibie:,:::t:c::,t!o:]f:;:i.,I:!i:st!:y:o!T::i;F::dn:g.r':ijgoftbfo;o:t:h3eetca::%:

#tr:cd:ei;a:,i:tuj!::#i;:gd:T;Pi:urim::Shs;abi3aYay:'t:h:aet°:i;:;i;td8e;':d2o:t:S,3u.::;ijo°uniasnne:te:Xb:e,e;dwe:;

HUM

The equivalent pentode grid  hum voltage without negative feedback is  <  10 mv when

Z::.h(f±5°HZ)          <    50okQ-0.2pF
Vh-k  (r.in.s.)                               =      150V

MOUNTING  POSITION-Unrestricted
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POL805
POL85 VALVES BnlMAn
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A

PFL200

Li82;25rnTL
'     max      II27i DOUBLE

PENTODE                  k",g"3

g"I                 a,
8108  Base

GENERAL

;:i:.hFig°£u;;;Tfi:v::.::::eit,j{:`i::tea:gad:eeadnh%rhb:es.::j':saetk:e[:ovi::::aesry:%'.::eenpr:orfawtt:i:;h;iv.:CLt;:reEid:i%:
coupling  between  sections  to  a  minimum.     The  ` L' section  is  on  pins 7,  8,  9 and  10.

Heater Current
Heater Voltage

RATINGS

i;i'it#i:i:i:ieirsii;:'§:§i;i;i;i:::y:j::::;t:a:;een
Maximum  Ca.thode Current

Maxi'#ue:m€trti:ni::t!€£:hsohd°ertRde:;rs:tajn°cne

'h                0.3              A
Vh            17                  V

Pa(max)
Pg2(max)

Rg|-k(max)

I NTER-ELECTRODE   CAPACITANCES*

Input

g::3:tto Grid 1
Anode' to Anode"
Grid'1  to  Grid"1
Anode' to  Grid"1
Grid`1  to Anode'
GridH  to Heater
I  lvleasured without an external shield.

CHARACTERISTICS

£C:r;:r:o:G:i:d::VeS;t,atg:e
Anode Current
Screen Grid Current
Mutual Conductance
Inner Amplification Factor
Valve Anode Resistance (8va/8ia)

°suetcErotn`L'

5.0
2.5
3.2

Output  .  L'
Section ,

12.5
6.5
0.1

Amplifier .  F '
Section„

1.5
0.5

<0.15
<0.01
<0.10
<0.005
<0.15

°su::ti:;L'    Amplifier`  F'
Section„

Va                       170               150             50                 V
170               150            75                 V
-2.7            -2.1        -0.65         V
30

!g:                      2Z.0

Fag,-g2                &8

10               5.0         rnA
3.0           1.6        rnA
8.5          6.8   mA|V
3834

150           110               kQ
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VALVES PL56

LINE   OUTPUT                 Ic

PENTODE

9291

I.a.  Base,  CTI  Top  Cap

GENERAL
This   valve   is   an   output  pentode  intended  for  use  as the  line  time  base output  valve  in
AC/DC  television  receivers  having  series  connected  heaters.

Heater Current
Heater Voltage

RATINGS

#2#::fcnr:::girsisjpBi;:inpation
Ma.ximum  Peak Anode  Voltage,

Pulse  Positive
Pulse  Negative

#:X;:::A::f:%?tpa'gyevoltage

#:Xi::: i::::: €:i8 %Ptpa'gev°'ta8e
Maximum  Heater to Cathode Voltage

Cathode  Positive

Macx?:hu°£ec¥teh8oa:!evecurrent
Maximum  Control  Grid  to  Cathode  Resistance

Pa(max)
Pg2(max)
Ya(pk)max

Va(b)max
Va(max)
Vg2(b)max

(::,kT::i,

Ik(max)

Rgrk(max)

See  rating chart
See  rating  chart*

0.3A
25V

*T:#::Tceamv:::8oefssccrreeeennc:isrs:::tf!i:nwjasnd7.t°heYY:tsttsandtu;jhne8ntthh:apneort%dcubrerte::ea:tatj::

one  half of its  normal  operating  value.

t  Maximum  duration  22  per  cent of one  cycle  with  a  maximum  duration  of 18  ys.

I NTER-ELECTRODE  CAPACITANCES

8:#ut
Anode to  Control  Grid

Anode Voltage

:cor:ternoF:irdidv?:t,at!:e
Anode Current
Screen  Grid  Current
Mutual  Conductance
Valve Anode  Resistance  (Ova/8ia)
Inner Amplification  Factor

Cin

Cout
Ca-g|

CHARACTERISTICS

17.5             pF
8.0            pF

<1.1              pF

V
V
V

rnA
rnA
A/V
kn

G.     January.1964                                                                                                                                                                          Issue  2   Page   1

THORN-AEI  RADIO  VALVES  a  TUBES  LTD.
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=============::====i=======:::
I2 5k2k

3 3kn

4 7kekn ..
6

•
= -1

I.
a,a=' J\ ..

. .. - I.5 aI_AA ..Ill
12Li2i'3'3

- '4 A. . t. . .I
6:.:i ..I •

I
11
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345678
M^X""    ANODE   DISSIPATION   (Pa  (max))    W
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VALVES PL81

LINE   OUTPUT
PENTODE

IC93

B9A  Base,  CTI  Cap
GENERAL

This  valve  is  a  line output  pentode designed  for use  as the  line  time  base  output valve
in  AC/DC television  receivers  having  series  connected  heaters.

Heater current                                     lh         0.3         A
Heater voltage                                        Vh     21.5         V

DESIGN  CENTRE  RATINGS
Maximum  Anode  Dissipation

For  pg2  <  2.OW
For pg2  ±  4.5W

Maximum  Anode  a.nd  Screen  Grid  Dissipation
Maximum  Screen  Grid  Dissipation

For  pa  <  5.OW
For  pa  ±  7.5W

Maximum  Anode  Supply  Voltage  (la±O)
Maximum  Anode Voltage
Maximum  Peak Anode Voltage,  Pulse  Positive

#=#:: i::::: €:!g #o?tp:gev°ltage
Maximum  Heater to Cathode Voltage
Maximum  Cathode Current
Maximum  Control Grid to Cathode  Resistance

Pa(max)

Pa+g2(max)

Pg2(max)

¥:(:,amx;x

##,!m:aa;;
Ik(max)

Rgi-k(max)

7.5W
5.0W

See  Rating  Chart

;Foarx::I:#sPouisi:ndeusr::i°:p2pi,cpaet[ocnesntRg°][k?::x:y:'ae;#t3h.3a#&:'mumofl8pe.

INTER-ELECTRODE  CAPACITANCES§
Input

8#:tto Grid 1
Grid  1  to  Heater
Anode to Cathode
§ Measured  without an  external  shield.

CHARACTERISTICS

ic;r§§r:oi§|:dr::8Vne?:t|:g:e                                               ¥:
Screen  Grid  current                                                                      lgQ
Mutual  conductance                                                                       gin

Vna| ;: ATopajef' CRa::?sntaFnaccet::va/8 ia)                                           ra8] -88

170V
170V
-22V
45mA

2.9        rnA

€:3   rnA/V
10kQ

G.     December.1968                                                                                                                                                                Issue  2,   Page  1

THOFtN-A E I  F=ADIO  VALVES  &  TUBES  LTD[
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Issue   2,   Page   2
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VALVES PL81 A

I
T|27i

k
LINE  OUTPUT

PENTODE                g,

GENERAL

IC93

B9A Base, CTI  Cap

poTrth:ii:::?euvt[s?oenntr°edc:jtserEr!mar"y  in-t=hded  for  use  in  the  line  timebase  of  Ac/Dc

E:::::;:|r,r.egnet                                  Vhh    2?:3        ?
DESIGN  CENTRE  RATINGS

::i::#:;;=;:3:g:*:s,spcart:::Gr,dD,ss,pat.on
Maximum  Screen  Grid  Dissipation

Marl:in::in::A=o::e8yupplyvoltage

§¥§#:n;:#;:i;i!eu;;g|::vVo:::g8ee
Maximum  Heater to Cathode Voltage
Maximum Cathode Current
Maximum  Control Grid to Cathode  Resistance
Maximum  Heater to Cathode  Resistance
Maximum  Bulb Temperature

Pa(max) 7.5W
5.0W

P(a+gi)max                See  Rating  chart
Pg&(I1,,X)

(:(:,amx;x

Sa:;:kb:):mxaa:X
Ygi(pk)max
Vh-k(max)

ik::*x)
5::,rm=l)

t  'lh--li-na  tim:base  applications.RgL.k(max)  may  be  2.2  Mf2.
INTER-ELECTRODE  CAPACITANCES§

4.5
2.0

650
250

7.0*
550
250

1.0
ZOO
180

SOOT
20

240
k`in^:k.i.;.i.in--p.u-Is;-a-Lrr;ti-a-i -2-2  p_er cent of one .cycle; yfifh a `maximu in Of 18 ps.

Input

£::E:tto Grid 1
Grid 1  to Heater
Anode to Cathode
§ Measured without an  external shield.

Scnr:::¥r'itda8veo|tage
Control  Grid Voltage
Anode Current
Screen  Grid  Current

Cin

Cout
Ca-fl
Cg1-h
Ca-k

CHARACTERISTICS
Va
Vg8

Ya8l
1g2

8in
„81-8a
ra

Mutual  Conductance

Vnan,::AToP!jeficRa::?sntaFnacc:a(:va/8ia)

170V
170V
-24. 5           V
45mA

2.2        rnA
6.0   rnA/V
4.9

11.5           kQ

LINE-OuTPUT  VALVE  CIRCulT  DESIGN

of'tthjessrceacn°jTTbeonvdee:hteh£%:eofYta|Veea::d°ep:I::::t:::stti::A:eea=:tdj:epf°eteednbti='kastt:B.:isei:g
circuit should  be  employed.

G.     October,  1966

THORN-A E I  RADIO VALVES  a TUBES  LTD.
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VALVES PL83

VIDEO  OUTPUT               k
PENTODE

B9A  Base
GENERAL

re:ei|Servsjdoer°w?tuhtphi:hpdeenfi::t:ois t:,aer;jj:juo':r:¥stseuLt:.ble  for  use  i n   projection  television
Heater Current
Heater Voltage

RATINGS
lvlaximum  Anode  Dissipation

%;*E::;c:r:i::uori:a,zDe?s:,E::,:n
Maximum  Screen  Grid  Supply Voltage
Maximum  Screen  Grid  Voltage
Maximum  Heater to Cathode Voltage
Maximum  Cathode Current
Maximum  Control  Grid to Cathode  Resistance

Self  Bias
Fixed  Bias

Maximum  Heater to  Cathode  Resistance

Ih          0.3        A
Vh     15            V

Pa(max)
Pg2(max)
Va(b)maD<

Va(max)
Vg2(b)-X
Vg2(max)
Vh-k(max)
lk(max)
Rgi-k(max)

Rh-k(max)

I NTER-ELECTRODE  CAPACITANCES

£!:i:ttocontrolGrid
Control  Grid to  Heater

Anode Voltage

=Cor::mo,G€!ridv#ia£:e
Anode Current
Screen  Grid  Current
Mutua.I  Conductance
Valve  Anode  Resistance  (Ova/8ia)
Inner Amplification  Factor

Cin

Cout
Ca-gl
Cg1-h

CHARACTERISTICS

P8|-82

10.4            pF
6.6           pF

:#:    8:

TYPICAL  OPERATION
(Driving  a cathode  ray tube  with  cathode  injection)

i::rp§P:r¥§:ria:8Vne€:t,at8a:e                                                ¥:
icnr::: f.r:f E:sri:::;.e                                             k:
Peak output voltage                                                                    vout(pk)

170
170
-6.7

4.0
0.25
2.2

>70

V
V
V

rnA
rnA
A/V

kQ

G.     December.1968                                                                                                                                                                  lssile   1.   Page  1

THORN-AEI  RADIO  VALVES  &  TUBES  LTD.
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BRIMAR             vALVEs

®

n

PL84

B9A  (Noval)  Base  .

Current  Equipment Type

TYPE  PL84

MINIATURE

FRAME  TIME   BASE

OUTPUT  PENTODE

The  BRIMAR  PL84  is  designed  for  frame  time  base  output   service   in   television
receivers  using  series  connected  heaters.    It  is  particularly  suitable for  use with
||0°  tubes  at  the  relatively   low  levels  of  H.T.  voltage  available   in  A.C./D.C.
receivers.
Heater  current .........

Heater voltage  .........

Anode Supply Voltage (la =  0)
Anode voltage  .........

Peak Positive Anode Voltage ...
Peak Negative Anode Voltage
Anode  Dissipa.tion          ......

screen  supply voltage  (1g2 ±  o)
Screen  voltage  .........

Screen  Dissipation          ......

Direct cathode current         ...

RATINGS

Grid  circuit  Resistance  (cathode  bias)           ...
Heater-Cathode Voltage

Anode  voltage  ......

Screen  voltage   ......
Anode Current
Screen  Current
Control  Grid Voltage  ...
Mutual conductance    ...
Anode  Impedance           ...

CHARACTERISTICS

•'.            O.3  amp.

...           15  yolts

550 volts  max.

250 volts  max.
2.0  kv  max.
500 volts  max.
12 watts  max.
550 volcs  max.
200 volts  max.
1.75 watts  max.
100  rnA  max.
1.0  M  a  max.
200 volts  max.

100            170            volts

............            100              170              volts

............            43                 70                  rnA

............            3                     5                     rnA

............- 6.7        -12.5     volts

............            9                     10                  rriA`|V

............            23                 23                 k   Q

lnnerAmplification  Factor(«gL-g2)             .„          ...          8                8

lnpu.......
INTER-ELECTRODE  CAPACITANCES*

Output
Control  Grid  to  Anode             ............

•  With no e>(ternal shield

April  1960

11.8  pF

•..           6.0  pF

...           O.6  pF  max.

PL84_1
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Bnl MAH                    vALVEs                                pL502

T|39i

J,%gL
man

LINE  OUTPUT
BEAM  TETRODE

GENERAL

9291

NCk

I.0.  Base
CTI  Top  cap

::LS.s::`bvjfjs!:da:i::tB:teboeuatTu:e:tr:gdees:ijx€r/jby€,nieon5;:£5ffi:eu::,::jsbj:tnhrsetcaeiv:Sresdwaj:a
series  connected  heaters.

Heater Current
Heater Voltage

RATINGS

#i#;¥}cn;irii:!j:e;i;d:;ija:;!j:P:ug':epositive)

#±P:u±S:e:neigc:r:=t:e:r)€ori€a¥£ttda8evo|tage(R.M.S.)
Maximum  Cathode Current
Maximum  Grid to Cathode  Resistance

0.3A
25V

3:!rma:!,

ya:({p:k)::in;axx

y8:2:({Pz:i:)asx)max

R`g(1T:(lax)

2,kv
250V
200±             V
ZOO             in A

3.3,,   MO

A

I:!cee::'iirpaetinc8esn:r:ff::et::::i;i:::jynciescoarnt#esr:utrhaetj:Pn?']edYolta8epulsedoesnot

•.  For television  line  scan  applications.

t 7  kv is a design centre  rating, the absolute  ra.ting of 8.5  kv  must  not be exceeded.
I Measured  with  respect to the  higher  potential  heater  pin.

INTER-ELECTRODE  CAPACITANCES

%€::§E:r#.                                                    :;:ug:      {§:25      ]¢:;     i,§3       ::
§ ln  fully shielded  socket without can.
¢ With  holder capacitance  balanced  out.  (Holder as  below.)
|| Total  capacitance  including  MCMurdo  amphenol  international  octal  holder  type  B8/U."Earth"  denotes the remaining earthy  potential  electrodes.  heater and  shields joined to
cathode.

MOUNTING  POSITION-unrestricted
lf mounted  horizontally it is recommended that pins 4 and 8 should  be in a vertical  plane.

APPROXIMATE  WEIGHT
Net                                                                                                                                                   15          oz
Packed                                                                                                                                                 4             oz

January,1964                                                                                                                                                                                    Issue  2  Page   I

THORN-AE.  RADIO VALVES  a  TUBES  LTD.
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VALVES PL500

LINE  OUTPUT

PENTODE

91IC

Base  B9D,  Cap  CT1

GENERAL
This  output   pentode  is   primarily  intended  for  use  in  the   line  timebase  of  television
receivers.

E:::::S:[traegnet                    Jhh        29.3       S

RATINGS
Maximum

Maximum
Maximum

Maximum
Maximum
Maximum
Maximum
Maximum
Maximum  Hea.ter to  Cathode Voltage  (R.M.S.)
Maximum  Cathode Current
Maximum  Control  Grid  to  Cathode  Resistance

:3:;::3a3n!:pcart:::Gr,dD,ss,pat,on
Screen  Grid  Dissipation
pa<8.OW
pa-12W

i:::a:k:in§:a:d:ipa'{iji:::,:y:8veo,Cage
#:p!

Pa(max)

P(a + g2)max
Pg2(max)

¥:(i,amx;x

tag(2P(kb))T:X
max)

I:k:i:a:x:,Lm:s;,men

12
8.0

See  Rating  Chart

*  Maximum  pulse  duration  22%  of one  cycle  with  a-ma`xim.urn  of 22  ps,

t  Measured  with  respect to  the  high  potential  heater  pin.
i  ln  line  timebase  applications  Rgi.k(max)  may be  2.2MQ.

Input
Output
Anode  to  Grid  1
Grid  1  to  Heater

I NTER-ELECTRODE   CAPACITANCES §

§  Measured  without  external  shield.

Anode  Voltage
Screen  Grid  Voltage
Control  Grid  Voltage
Anode  Current
Screen  Grid  Current

CHARACTERISTICS
Va

¥:
1g2

22
9.0

<1.75
<0.2

LINE   OuTPuT   VALVE   CIRCUIT   DESIGN

%nteaT<ecna':su':£jen8retf::e:::kp:Tn°t:e6%rrea::o:a:ocjtrhcautjtt£:Si::dpeurppo::enstj:|eofk:he::::g|:
valve at the end of scan  is above the knee of the anode characteristic is only recommended
when  an  e`..fective  feedback  stabilising  circuit  is  employed.

HJR&L      May.1970                                                                                                                                                                                 Issue3.  Pagel

THORN   RADIO  VALVES  AND  TUBES   LTD.



PL500 VALVES BnlMAn

CONDuCTIVES"IPWHICH/
EXTENDS   TO   &  SuRROuNOS
P'N    N®   ,

IC
4±'

TOP   CAP:  a

HRE                       BOD  B^sE

All  dimensions  in  mm.

MOUNTING   POSITION-Unrestricted.
Characteristic curves are as tlie PL504.

May,1?70
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BH I MAH                    vALVEs                                 pL5o4

95.5mm
3.76jn.

Ix_

A

A

r\,,

LINEOUTPUT           k'93

PENTODE                      91

91IC

Base  B9D, Cap CT1

GENERAL
This  output  pentode  is  primarily  intended  for  use  in  the  line  timebase  of  television
recelvers.

Heater Current
Heater Voltag.

RATINGS

#=::::A::feeaRLsss':ra::onnGr,dD,ssipation

g!#::;ai¢ii:°!d!t:i'!ii;;:i:;y;;;:;tgaeg:RMs)
Maximum  Cathode Curren¢
Maximum Control Gr(d to Cathode Resistance

lh              0.3      A
Vh         27          V

Pa(max)
P(a+€2)max

ax) ;::5!;:::::;::
250

7.0*
550
250

mJ.) max               229t
250

max)                        500 !
*  Maximum  pulse duration 22% of one cycle with a maximum  of 224s.

t Measured with  respect to the  high  potential  heater pin.
i  In  llne tlmebase  applications  Rgi.k(max)  may  be  2.2  MQ.

INTER-ELECTRODE   CAPACITANCES  §

!!#:ttoGr,d,
Grid 1  to Heater
§  Measured  withollt  external  shield.

:C:r;:r:o:G:i:d;:Ve;;t,:i:e
Anode Current
Screen  Grid  Current

Cin

Gout
Ca-g,
Cg1-h

CHARACTERISTICS
V.

?2
1g2

22
9.0

<1.75
<0.2

LINE  Output VALVE  CIRCulT  DESIGN

!,::Ra:cn::i.u:a:tin:i:e:eenn:c:eaakE:,n:ot:e.6kupnre:?;i,a;n::a::tri?u:t:i:e;i!.:ed,!ti!i;:t#:of:h::m3.tn:#
when an  effective feedback stabllislng circuit is employed.

HJR&L    May.1970                                                                                                                                                       lque8.Page  1
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pL5o4                                  vALVEs                  BH I MAH ~

CONDuCTIVESTRIPWHICH/
EXTENDS   TO   &  SuRROUNDS
PIN    No   e

4±1

TOP   CAP:a

IC

RE                      BOD  BASE

All  dimensions  ln  mm.

MOu NTING  POSITION-Unrestrlcted

May,1970
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BRIMAfl VALVES PY33

H A LF-WAVE               a

RECTIFIER

h

NPa

NPk

Base  105S

GENERAL
This  indirectly  heated  half-wave  rectifier  is  for  use  ln  television  receivers  employing
series connected  O.3A  heaters.

Heater Current
Heater Voltage

RATINGS
Maximum  Peak  Inverse Voltage

a           %=:::: #eA¥:'dt:8€u(:r.eMn.ts.)
Maximum  Peak Anode Current
Maxirium  Surge Anode Current
Maximum  Reservoir Capacitor
Maximum  Peak  Heater to Cathode Voltage

Heater Negative

A

Ill            0.3         A

Vh       29.0        V

PIvmax

Va(r.in.s.)max

la(av)mar

ia(pk)mar

ia(surge)max

Cmax                               ZOO                             p

Vh-k(pk)max                   625*                               V

* Measured  with  respect to the higher potential  heater pin.

Maximum  D.C. component  ±  275V.  Maximum  A.C. component  ±  250V  r.in.s.

TYPICAL   OPERATIONt
Input Anode voltage (R.M.S.)                      Yin(r.in.s.)
Out:put current                                            lout
Reservoi r capacitor                                    C
Minimum  surge  limiting  resistance         R|im(min)
Output voltage                                             Vout

t For television  receiver conditions see curves.

lvIOuNTI NG   POSITION-Unrestricted

i Some  PY33 valves  may  have an  107  base  having  pins  1  and  6  :  NC.

HJ  R&  L    April,1963                                                                                                                                                             lssuel,  Pagel
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BnlMAn             vALVEs

A

n

n

.                          Current  Equipment TypeI3:,.,L.'.'`,.1
TYPE  PY83

MINIATURE

BOOSTER  DIODE

B9A (Naval)  Base

:n:,e::::!Ff::n:e!,:s:is:;:in::::irfic::ay::it:er:hti!io#:r,k;ioi::pue::e#neeah:ee:r::t,oap;ea,tn#:ii:
unnecessary.

Heater current     ......
Heatervo,Cage      ......           :::          :::          :::           :::           :::        26:oaToiisnom.

RATINGS
Pea.k Anode  current         ..................        500  rnA  max.
Mean  Anode current       ..................        175  rnA  max.

:.e!it:h:-JC:;:p:eoc;:t,:::°a:teinota:I,. tdu ri,::  fly::a:Ck  (::e:ater :::egat,:.:     !:888 ;:,:: ::;:
+  Maxim-urn 6ulse duration  15®34® of one  cycle with  a  maximum  of 15 usecs.

Anode to Cathode
Heater to Cathode

INTER-ELECTRODE  CAPACITANCES .

:::           :::           :::           ::i          :::           :::        #3E
• Measured  w.Ith  no external  shield.

Iloo00a

I
I

'1 '!
I

'1 '1

I I I '1 I

I
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BRIMAR

A

A

rl

VALVES PY88

EFFICIENCY                       Ic

DIODE
IC

B9A   Base
GENERAL

This  efficiency  diode  is  intended  for  use  in  line  timebase  circuits  of  television  receivers
using  110°  cathode  ray tubes.

Heater Current

Heater Voltage

RATINGS
Maximum  Peak  Inverse  Voltage

Ma.ximum  Peak  Heater to  Cathode  Voltage
Heater Negative

Maximum  Heater to  Earth  Voltage  (r.in.s.)

Maximum  Mean  Anode  Current

Maximum  Peak Anode Current

lh                        O.3  A

Vh                30      V

P.I.V.max

Vh-k(pk)max

Vh-e(r.in.s.)max

la(av)max

ia(pk)max

*  Maximum  pulse  duration  22%  of one  cycle  with  a  maximum  of 18 4ts.

INTER-ELECTRODE  CAPACITANCES
Anode  to  cathode                                                                           Ca-k

Heater to  cathode                                                                        ch-k

G.     September,1964                                                                                                                                                                Issue   2   Page   1
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I. .. I

Ia/Va
I., 1'1

11 .I

. I . III I

- ..- - - I.. I III II . I . I I I I . ..I... •... I.I I I I IIII I II. III I .I .. I. I I I .I IIIII I I I I ..I. I... I.I I.I I I..- I I . I . I I.I-I. I I ..I I... ..I- . I I II . I I I II I... . I I I I I I...•. .... ...... I I .I.. I .... I ..I. I I..II I I I II I I I ....I I I I I I II I . I I I I I I I I -... .I .... I II ..I.I II I I I I ..-.I.I I I I I I II II I I I I I -.I. .... II I II ...I II ...- I I.. .I . I I. I. I . II I III I I II I. I. I. . III II .... .... I.I.II I I I II -.I I I I I I I I III.I... I I I I.•. ..
I.. I. . I I. II I I . .II II I I .I ''1.. .... I I I I I II.
I. ...I 11 I.

:!=i!
a                          '°   ANODE   vo:T°ACE  (va)v   3°                       4°

G.     September.  1964



BRIMAn

a

a

Eil

VALVES PY800

i
::=_-::
rca

B9A  Base,  CTI  Cap

GENERAL
This  efficiency  diode  is  designed  for  use  in  television  receivers  employing  110° cathode

ray  tubes.
Heater Current
Heater Voltage

RATINGS
Maximum  Peak  Inverse  Voltage
Maximum  Peak  Heater to  Cathode Voltage

Maxi:euaieEeTEgAti:aecurrent
Ma.ximum  Mean  Anode  Current

lh          0.3        A
Vh     19             V

P.I.Vmax                                     5.25*      kv
Vh-k(pk)max

5.75*     kv
ia(pk)max                                  350              rnA
la(av)max                                    150               rnA

* Maximum  pulse  duration  22  per  cent of one  cycle  with  a  maximum  of 22 ys.

Anode to Cathode
Heater to Cathode

€4oo
Ei=
Ei=

INTER-ELECTRODE  CAPACITANCES
Ca-k

Ch-k
4.7            pF
1.9             pF

I Ia/Va .
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VALVES PY801

27i
EFFICIENCY                      Ic

DIODE
IC

rea

B9A  Base

CTI  Top Cap

GENERAL

This  valve  is  an  Efficiency  Diode  designed  for  use  in  the  line output stages  of television
receivers using 110° cathode ray tubes.

Heatercurrent                               lh                   0.3       A
Heater Voltage Vh                   19              V

RATI NGS
Maximum peak Inverse voltage                                         Ply(max)
Maximum  Peak  Heater to Cathode Voltage,

Heater negative                                                                      Vh-k(pk)max

Maximum  Mean  Anode  current                                      la(av)max

Maximum peak Anode current                                        ia(pk)max

5.5*     kv

5.5*    kv
175        rnA +
450         rnA

* Rated  for  T.V.  line  scan  where  the  duty  cycle  does  not  exceed  22°/o  and  the  pulse  +
duration does not exceed l8pe.                                                                                                     +

5.5  kv is a design  centre  rating,  the  absolute  rating of 6.6 kv  must  not  be exceeded.

I NTER.ELECTRODE  CAPACITA NCES

Anode to Heater and cathode                                     Ca.k,h
Cathode to Heater and  Anode                                      Ck.a,h

t ln fully shielded  socket, without can.
i With  holder capacity balanced out.
§ TA?Ef'h:rdpea:ttyyp:nvcLu{dj7g8o239A  nylon   Phen°lic  holder  without  skirt  or  radial  shield

MOUNTING   POS]TION-Unrestricted.

Indicates a change  +

HJ  R&  L   Nov®mb®r,1963                                                                                                                                            lssue2,  Pagol
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VALVES

E.H.T.

RECTIFIER

h,k,s            h,k,§
B9A Base,  CTI  Cap

GENERAL
This  high  voltage,  half-wave  rectifier  is  for  use  in  television  receivers  employing  line

flyback  EHT.

Heater Voltage
Heater Current

Vh    2.0          V

I.n       0.35        A

DESIGN  CENTRE  RATINGS
(The following  ra.tings  refer to  normal television  flyback  EHT operation.)

Maximum  peak  Inverse volta.ge                                                  P.I.Vmax                               22t           kv

Maximum  peak Anode  current                                                  ia(pk)max                               40±         rnA

Maximum  D.C.  Anode  current                                                   lout(max)                                  0.8        rnA

t The measured  Ply  must take into account the fact that during the scanning  stroke  the
anode of the EHT rectifier is at a potential  negative with  respect to chassis  by an amount
depending   upon  the  transformer  turns   ratio.   In  addition,  there  is  a  damped   leakage

reactance  oscillation  assumed  in  the  rating  to  have  a  peak-to-peak  value  not   less  than
10  per  cent of the total  PIV.

I  Maximum  duration  10  per  cent of a  line scanning  cycle with  a  maximum  of 10 ys.

INTER-ELECTRODE  CAPACITANCE§
Anode to  Heater,  Cathode and  shield                                   ca.h,k,s

§  ln  fully  shielded  socket,  without  can  (I.E.C.  Publica.tion  100).

1.7            pF

Notes
X-ray  shielding   is  advisable  to  give   protection   against   possible  danger  of  personal

injury arising from  prolonged  exposure at close  range to this valve whilst  it  is  in  use at a
PIV  in  excess of 16  kv  design  centre.

Precautions  must  be  taken  to  prevent  corona  discharge from  the  connections to this
valve  by ensuring that  no sharp  points or  bends occur in the wiring and adequate spacing
must  be  left between the valve and  surrounding components.
*  Pins  3  a,nd  7  may  be  connected  to  points  in  the  heater  circuit  only  and  must  not  be

earthed.  No  low  potential  circuits  should  be  connected  to any  base  pins.

G.     September,1965                                                                                                                                                             Issue  2,   Page  1
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llnlMAH VALVES
uABC80

Current Equipment Type

TYPE   uABC80

MINIATURE

TRIPLE DIODE TRIODE

The  type   UABC80  is   primarily  intended  for  use  as  the  demodula€or/1st  A.F.
Amplifier in A.M./F.IVI.  Receivers,  one diode  having a separate cathode.    Diodes 2
and  3  sliould  be  ilsed  for  discriminator  circuits,  Diode  1  for  A.M.  demodulator
and  A.G.C.  circuits.

®

Heater voltage      ...
Heater current    ...
Diode 1  Current   ...
Diode 2 Cu.rrent   ...
Diode 3  Current   ...

Anodevoltage      ...
Anode current     ...
Grid voltage          ...
Anode Impedance
Mutual Conductance
Amplification  Factor

RATINGS

.,,, I.                  .'  .,,,

•..,.,,,,..,,,,

® ,,.....,,,

•,.,,,......,,,

OPERATING   CHARACTERISTICS

......,,,

28 yolts

0.1  amp.

1   rnA  max.

10  rnA  max.

10  rnA  max.

'..           170 volts.

......            1.O  rnA

......- 1.85 volts

......          48  kohm

•: ....         1.45 m^lv
...,...           10

OPERATION   AS   RESISTANCE  COUPLED  AMPLIFIER

Anode supply voltage      .........          100
Anode  Load  Resistor        .........          0.5
Grid  Resistor (following stage)  ......          1.0
Cathode Bias  Resistor      .........         9,000
Peak output           ............         1 6
* Stage  Gain            ............          33

* Harmonic  Distortion    ..........          2
•  Figures ar. for  12 volts ocok outDilt.

Grid to Cathode   ...
Anode t6 Ca.hode
GridtoAnode      ...

November  1961

250               250  volts
0.25               0.22 meg.
1.0                   0.33 meg.

3,000            0      ohms
43                 40    volts
4242
1                      5       percent.

INTER-ELECTRODE  CAPACITANCES *
•................,...             1.9  pF

•.................-..             1.4  pF

• With rro ex`.rral .hield.
•.....            2.O  pF

UABC80-1l
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HHIMAH             vALVEs

a

n

Current Equipment Type

TYPE  uBF89

DOUBLE  DIODE

VARl-MU   R.F.

PENTODE

!¥t:eg:#.ptr?m¥ri[y89foj::sde°:b':ndk°.E:::r::FTua:epTitfi¥re.anthteh:e#o¥:S,eo:!iwi

Heater current          ...,............
Heater voltage           ....... „          .... „

A::g:iuoT&lzevolta::.(Ia=.?)

RATINGS
(Pentode)

f:nf:: ;u!s:siE;aetJooTta!;:,,gQ ::o,    ;:.:.       :::       ;::.

:carteheondep!suiFra:Loth    :::         :::         :::         :::         :::
Grid{aihode Resistance     ............
Grid-Cathode  Reslstance (Grid  current biasing)
Heater-Cathode Resistance...
Heater-Cathode voltage     ...

ienaokd:nteui:e¥t°'i:i:         :::
Peak Anode current            ...
Heater-Cathode Resistance...
Heater-Cathode voltage     ...

•..(Dio.jis)      ...

\,,,,,\..

•.....      01.i va.#%

550 volts  max.
250 volts. max.
2.25 watts max.
550 volts max.
I 25 volts  max.
0.45 watts max.
16.5  rnA max.
3.0 M ohm  max.
22 M ohm  max.
20 k ohm max.
100 volts  max.

ZOO volts  max.
0.8 rnA max.
5.0 rnA max.
20 k ohm  max.
100 volts  max.

OPERATING CHARACTERISTICS
Anode voltage            ..................        ZOO volts
Anode current           ..................        11   rnA
Screen  voltage            ..................       loo volts
Screen  current           ..................        3.3  rnA
Control  Grid voltage            ...............- 1.5 volts
Mutual  conductance              ...............       4.5  rnA/V

...       600kohm
20
i.9 voltsE:::r:,„±p:]j,d.:;,:ffi£;e..t%;:rm6,]4_6j,           :::        :::        :::

£nnn#re#Pi#c&?tSieenftiFtpr(;gi:§ei...........:.

INTER-ELECTRODE CAPACITANCES
cangL (max.)   .........
Cin............
Cout............
Grid to Heater          .... „
Diode Anode to cathode   ...

November   1961

0.0025
5.0
5.2
0.05
2.5
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VALVES U0085

DOUBLE    TRIODE           gw

GENERAL
This  valve  is  a  double  triode  primarily  intended  for  use  as  an   R.F.  amplifier  and  self-
oscillating  mixer  in  F.M.  receivers.

Heater Current
Heater Voltage

RATI NGS

##i:::A::::g?sl:iapgaetion(eithersection)

##::Loetaatlef::dceatDhi:#a;L3:age(R.M.S.)
Maximum  Cathode Current
Maximum  Grid  to  Cathode  Resistance

lh                 0.1        A
Vh           26           V

Va(max)

Pal(max)

iah(.t:(t?::rr.in.s.

k:Tkatxja„

I NTER.ELECTRODE   CAPACITANCES
*

Anode' to Grid '
Anode" to Grid"
Anode' to Cathode',  Heater,  Shield

§A::::,;:::::R:!:;y,,E:::::,,Skit:I,:

§€:j°dd,e;yot€a€:tohd°ed,:"heHa:::::'hiehi'de'd

Grid" to  Cathode",  Heater,  Shield
Anode` to Anode"

§ Anode' to Anode"
Anode" to Cathode'

Anode Voltage
Anode Current
Grid  Voltage
Mutual  Conductance

Ca'-g,
Ca„-g,,
Ca,-k,'h,s
Ca'-k'.h's
Ca„-k"'h's
Ca„.k„'h,s
Cg,.k',h,s
Cg,,.k,,,h,s
Ca,.a„
Ca'-a„
Ca„-k,

C HARACTERISTICS  V:ach Sec]t;3n)

la10
Vg                     -1.5

8in                      6.2
Amplification  Factor
Valve  Anode  Resistance  (8Va/8ia)

450
ra                            8.1 kQ

NOTES

;#:=:::8*i#''hy;iE:er'dceadpasc::aknect;b¥itnhc°eudtoc::.'(eHX:fdp:ry±erbeei:awt)e.d°therwise.

: :Ei=8fi??/ail:ia#ino.Lntc'cuadn')n83r wchpe,r8eooa2P4%jcit',:i  :lens)S.ey   B9A  ceramlc  type   holders

H  J  R&  L    January,1963                                                                                                                                                            lssue2,  Pagel
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UCC85 VALVES BRIMAtt

TYPICAL   OPERATION   AS   R.F.   AMPLIFI
Supply Voltage
Anode  Load  Resistance

A::g:!:Irtragnet
Grid  Bias Voltage
Mutual  Conductance

#p::i;af:n:o:dftrid:;fusf:c;:ceR!iYsa!:;ale Mc/s)

170
1.5

155
8.7

_1.4
6
8.4

500
6

TYPICAL   OPERATION   AS   SELF-OSC.LLAT.NG   MIXER

iunpopd':¥o°::a8Reesistance
Grid  to Cathode  Resistance //
Anode Current

EeoankveHr::::of!::uVc:itnacgee
Valve Anode  Resistance  (8va/8ia)

Vb
Ra

Eg-k
V(pk)het

8c
ra

170               ZOO
4.7              8.2
11

4.8             5.2
44
2.2              2.3
1615

NOTES
The triode  on  pins  6,  7  and  8  should  be  used  as  the  R.F.  amplifier and  that  on  pins  1,

#i::r:f::i]::::e€{:i:r::u:it:-e:::S';'!¥t:o:'sF:tbii,:.emo'sXc:||a::er;'eri:I:mbaen':ewandpermitsth|srelat|vely

TYPICAL  CIRCulT  AS  SELF-OSCILLATING  MIXER

January,1963

•l.F   FEEDBACK     COMPONENT:

VALUE     DEPENDENT    ON
iAyouT    a    TOLEaANCEs.

MOu NTI NG   POSITION-Unrestricted

®
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VALVES UCC85
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UCC85 VALVES BRIMAn

MUTUAL   CONDUCTANCE (9m)  rnA/V    CONTROL   GPID  VOLTAGE  (-Vg)V
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B nl MAn                    vALVEs                                  ,,OH8]

a

A

lil

T2.3.725minmT
I      max     ,11_

I

I

6o.5mm
2.37S  ill

max
I

'qu__

TRIODE
HEPTODE

FREQUENCY
CHANGER

92,94            gt

B9A  Base

GENERAL

§h:%:irii!°bio:raa:&e|¥s:rgid;i:'fiv€i:/f::;Ch::;t:i:'';;;r,Ss¥t:oe:i:I::e:;;i::e:Cnta:n:d8:t#::u:s:e:d:S:s::w;,:e:qh:es:en:I
Heater current                   lh                            0.1              A
Heater voltage                    Vh                         19®             V

RATINGS

#gi:::!cnr:::girsisjspaBii:snipation

#:X!:::icnr:::¥r'i:as8So|tage

#:ia::::6L:er:e:eenrforifit(:,dt:g,o,,,taa::rnA,
(R.M.S.)

Triode     Heptode
Pa(max)                                     0.8                     1.7
Pg2+g4(max)
Va(max)

Vg2+g4(max)

Vh-k(r.in.s.)max
Maximum  Mean  cathode  current                    lk(av)max
* Measured with  respect to the  higher  potential  heater pin.

1

250                250

6.5

125
250

100*
12.5

INTER-ELECTRODE  CAPACITANCES
Triode     Heptode

i!,i#(tgt:!Anode
Grid  1  to  Grid  3
Grid  1  to  Grid  3,  Grid Triode
Grid  1  to Grid Triode

cout                                           2.1
cin(g1)                                           2.6
Cin(g3)

cgl-a                                           1
Cg1.g8
Cg1-g8gt
Cg1-gt

Anode  Heptode to Anode Triode                    cah-ac

7.9
4.8
6

<0.006
<0.3

<0.45
<0.17

0.2

Inter-electrode capacitances  measured  with  holder capacitances  balanced  out.

October.1962                                                                                                                                                                   Issue  2  Fag.1
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ucH8t                                  vALVEs                     B R I MAn

Scnr:::€°r]itdas8So|tage
Grid  3 Voltage
Control  Grid  Voltage
Anode Current
Mutual  Conductance

fnTep[iAc:tj3#c::g:rFactor

CHARACTERISTICS

Va

¥:+84
8in
H
„81-(82+84)

T,r68de     He#8de             v

102V

-1
10

3.2
19

OV
-2.2              V

6.2             rnA
1.3        rr\A|V

20

TYPICAL  OPERATION  AS  R.F.  or  I.F.  AMPLIFIER

i:n::3:i:o:ffi:e:it::;,:tance
Screen  Grids  Voltage  (Initial)

§c:r!d!r;°#,r:dr::8n!:(:atr;e;n:t°(Xa'pmpartoe*¥Lately)
Mutual  Conductance

:q:i#:in:o:#d;;RE::,ii|e?!8syrsa:/;;ac:e,onof

Vb
Va

!!i:::
1g2+g4

8in
ra
Req

TYPICAL  OPERATION  AS  A.M.  FREQUENCY  CHANGER

I:ni:B:i:°{§r]']i::gc::::i:tan ce                             ¥:2+84
Screen  Grids voltage (Initial)                            ¥::+"

§c:r;i:::i::rrd::dn:3:(i;:ae#{X::p:P:rto:±{}date:¥)rent'|::I::

la

Hebtode Grid  3  and Triode Grid
Resistance

:eoankveHr:i::°€:::uVc:i:c8ee

::ri:j£:e:n:::;:enr¥r:¥:iiu::Ct:Rn(::::d#8c:a::nof

Triode

A::::!:Irtrag:t(Average)

Net
Packed

October.  1962

Rg3+gt
V(pk)hot

8c
ra
Req

Va
la(aLV)

MOUNTING  POSITION-unres.ricted

APPROXIMATE  WEIGHT
0.5              oz
0.75             oz

lssu®  2  Page  2
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|l nl M AH                   vALVEs                                 ,.0..81

AVERAGE  CHARACTERISTIC  CuRVES :
la.lg2. 8c.  ra. Vosc/lgt+g3

Va  =  250V                   Rg2+g4  =  22kQ
Vg|  = -2V               Rgt+g3=47kf2

rl

a

Zil

October,  1962

ONvtRSION CONDuCTANCE qcfuVV) .I I IIr'-I rITrl .rT|||  I  I  I  I  I
I 11 11 •1

MODE CURRESCREENCURREcceiiLATORG I 11
Tlq2    4   (m^)

I 11 11 II 11 .I
11 11 11..1 I 11 .. 11

2.520I.SI.005a
11.11...111111111 I 11 1111 11
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iioil8i                                    vALVEs                     H HIMAH

I
I gc. . . I

..•'.
VbVa

qa + ®,

2525 00 VV
3

==

A

Ra =2=4 27 kk

93,++ ®,9,

I9 = 200
/

19
2 + 94 Ia gc

I
/ /

/

.,/ /
/

/

Iaa®

-70         -60         -50        -40         -30          -20         -10            0
GnlD I  VOLTAGE   (Vg,)V
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U0II81n HiMAH                   vALVEs

h`Ebt.obE.  .s'Ect din
Ia.Ig2+g4'gm/Vgl
Vb  = 250V

Va  = 250 V
Rg2 + g4 = 39k fl

Vg3=0V
I /

Ia I92 + ® 4 in9

//

/

/

t'~a

Issue  2  Page  5
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uOH8t                                   vALVEs                     Bn I MAn

I I I I I I, '1

HEPTODE   SECTION I J
V/ /--  Io/V9l

/
Vo = 250  TO  300V

I
/Vgsa0V

I
71

R

1'VbI250V94-39knI / /
/

I- /
/

I

/

/ /

/
/ // / / / /

/
/

/ / /i i0 >8ty i >8-y >
®„ ty''
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V'- 0''

•1 '1
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stB
' I' '

/ ' /
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` ` ` `
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<Ia

-70        -60          -50         -40         -30         -20         -10             0

GRD  I   VOLTAGE   (Vg,)V
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|I niM AH                     vALVEs                                   ,,OHO.
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uOH8]                                    vALVEs                      n HIMAH

CH^RACTERISTIC  CuRVES :     la,.'Va
Triode Section
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nniMAH            vALVEs
uCL82

2#
MAX.

I

.i._

BOA  Base

The  BRIM`AR  uCL82

output valve.

Current Eqqlpment Type

TYPE  uCL82

MINIATURE

TRIODE  PENTODE        9?

is  a  noval  triode  pentode  for  use  as  a  sound  amplifier  and

Heater  current      ............          `„          ......     0.1    amp.

Heater  voltage       .....    50  volts

®

RATINGS

A::!:¥::¥:(I.-.?i       :::
S\cnr:::?f#ttpgaeti,i: .-.. 6)      :::

:::::: 5i:I;ia:g:e:i:: ,a;:;u,id;;;e, sp.::ch a;.i  mus.i.:.)      :
Cathode current        ......
ControlGridRe!istance.    FixedBi.±          :::          :::          :

Cathode  Bias
Heater-Catl`ode voltage       .

CHARACTERISTICS
Triode

Anode voltage                                                     ...         loo

Ec:ri:I:a:iitiTne\o,tag ....        :..        :.:       :::       9.5

ii::::, €::rdeun:.nco                                  : ....       2.5

inF:p::A,:t;i#n:;c:t:rF.i..:.tor ,.i!l -i ...,      :::      P

Pentode
100                  170
100                 170-         -11.5
2641
58
6.8                   7.5

10                     9.5
1516

OPERATING  CHARACTERISTICS

3.::a:do;:,nfcs:::ena:.3.v.:,ta¥;e:oo#::5t¥j:e;:;:

;8:§i:i::g¥O:ua:d:                 i;:     i:§   §e§8tc§ant

volts  max.
volts  max.
watts max.
volts  max.
volts  max.
watts  max.
watts max.
rnA  max.
M a  max.
M  a  max.
volts  max.

200            vo I ts
ZOO             volts
-16        volts
35mA
7mA
6.4             rnA/V

9.5
20            k fl

Triod®  Section  as an  A.F.  amplifier.

£:t°hdoed:UBP;P±yRve:i':ta::       £77°   Zg #S
Anode Resistor              .,.    220    220  k  o
Maximumoutput          .,.     25       26    Vr.in.s.
Distortion
Gain           ...
Following Grid  a:sisto+

INTER-ELECTRODE  CAPACITANCES

i;i:!!!:#t.t.;Tri:;:eG,i:;:
Triode Grid to Heater

5::::!:'8::;Jt      :::

November  1961

ii2 ii      ii;i:i::!!,:€!d::#:!t;:§ji:;e§::d;i;de

:]3     !±6percent
680    680  k  J2

a.3       pF

ikiimax

UCL82-1



uCL82
vALVEs              HHIMAH
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IIH]MAH VALVES
uCL83

Current Equipment Type

TYPE   UCL83

TRIODE   PENTODE

The   BRIMAR   UCL83   is   a  triode  and   output   pentode   with   separate  cathodes
designed  primarily  for  llse  in  A.F.  applications.

E:::::;:,rtraegnet         :::         :::         :::         :::         :::         :::           %yaoTt3.

a

RATINGS

Anode  supply voltage  (la ±  0)       ......
Anode  voltage             ............
Anode  Dissipation     .........
screen  supply  voltage  (1g2 ±  o)
Screen  voltage            ....... „

i:::::  Bi::i3::::: (sb.eech.;.nd  ,lil.s.ic)
Cathode  current       .........

i:;:::i;i;i:t¢:::ed3:gu::ars:n;.:6.as,:..:
i:'aute';=E';:F:d\evv;|t`au!:it.at'ri;-d'e..riegati.j;)

Pentode
550
250
5.4
550
250
1.2
2.4
45
500
0.25

100

OPERATING  CHARACTERISTICS

Anode  voltage             ......,..
Screen  voltage             .........
Anode  current           .........
Sc.reen  current           .........
Grid  voltage  ............
Mutual  conductance              .„          ...

£n¥:p::A[£t::;:::c::t:r;;.ctor::g,.gz;.::

Pentode See.ion
Gin......
Cout...,...

:i:;:(rna.i..)       :::

November  1961

Triode
550 volts  max.
250 volts  max.
3.5 watts  max.
- volts max.
- volts max.
- watts max.
- watts max.
15  rnA  max.
-k ohm max.
1.0  M  ohm  max.
22 M  ohm  max.
100 volts  max.

Pentode              T I lode
170                      170          volts
170                 -         volts
30                         1.6           rnA
5.0                 -         rnA
-9.5             -1.5    volts

535                  3J         T!4vm
82

10

I NTER.ELECTRODE  CAPACITANCES

:.:      i.!i!

Triode Section

ii:ugt       :::        :::        :::        i:!2;:

uCL83-1
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nHiMAH             vALVEs

rl

n

UF89

Current Equipment Type

TYPE  uF89

VARl-MU   R.F.

PENTODE

The  BRIMAR  UF89 is a vari-mu  R.F.  pentode designed  primarily for use as an  R.F.
or  I.F.  amplifier.

Heater  current           ..................        0.1  amp.

Heater  voltage            ..................        12.6  volts

RATINGS

Anode  supp\ly voltage  (la =  0)       ............        550 volts  max.

Anode  voltage             ..................        250  volts  max.

Anode  Dissipation     ..................        2.25  watts  max.

Screen  supply  voltage  (lg2  ±  O)     ............        550  volts  max.

Screen  voltage             ..................        250  volts  max.

Screen  Dissipation     ....... „           .........        0.45  watts  max.

Cathode  current       ..................        16.5  rnA  max.

Grid-Cathode  Resistance     ...............        3.0  M  ohm  max.

Heater-Cathode  Resistance ...............       20  k ohm  max.

Heater-Cathode  voltage       ................        150  volts  max.

OPERATING  CHARACTERISTICS

Anodevoltage             .„           ...............        170volts

Screen  voltage              ..................         110  volts

Control  Grid  voltage            ...............- 2.0 volts
Anode  current            ..................        12  rnA

Screen  current           ..................        3.9  rnA

Mutual  conductance               ...............        3.8  rnA/V

Anode  Impedance      ..................        0,5  M  ohm

Inner Amplification  Factor  (pg]-g2)               .........        21

Control  Gridvoltage(gin/10)         .......... „       -10vol.s

INTER-ELECTRODE  CAPACITANCES

Gout     .„            .....................         5.5        pF

Cin          ........................          5.1          pF

Ca-g.  (max.)    .....................         O.002  pF

Grid  to  Heater            ..................        0.05    pF

November  1961 UF89-1
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BnlMAH VALVES
uL84

Current Equipment Type

TYPE  uL84

MINIATURE

OUTPUT   PENTODE

I::toBdRe'TotRus:yipne A¥trD.j€.aaurai:i:t#fj'fi::: tar:€t%c:fva::sd..  h igh  slope,  output
Heater current         ...
Heater voltage          ...

®

Anode Voltage (la =  0)
Anode voltage           ...
Anode  Dissipation     ...
Screen Voltage (lgg ±  0)
Screen voltage           ...
Screen  Dissipation    ...

RATINGS

Screen  Dissipation  (max.  signal, speech  and  music)
Cathode current       ................
Grid  circuit  Resistance (fixed  bias)            ......
Grid  circuit  Resistance  (cathode  bias)      ......

:::      !s`vaoTtt.

...        550 volts  max.

...       250 volts  max.

...       12 watts  max.

...        550 volts  max.

...       200voltsmax.

...       1:75 watts  max.

.,.       6.0. watts max.

...       loo rnA max.

...        300kf2max.

...        1.OMf2max.

OPERATING  CHARACTERISTICS

¥,nag:eAYa'Ve   flu;ho-Pvua||:sl)ass AB
Anode voltage            ......
Anode Current (zero signal)
Anode Current (max. signal)
Screen  voltage            ......
Screen  Current (zero signal)
Screen  Current (max. signal)

......          170

......       10

Control  Grid  voltage            .........- 12.5
Cathode  Bias  Resistor
Anode  Impede.nee     ...
Mutual  Conductance
Optimum  Load           ...
Power output           ...
Harmonic Distortion

."        170

.,.         23

."10

...         2.4

...          5.6

...          10

170    volts
113     rnA
115     rnA

170     volts
6.0     pA
41mA
-     volts
120     ohms
_kQ
-     rnA/V
3.5      kQ
13      watts
4.5      percent

I NTER-ELECTRODE  CAPACITANCES
Input..........'.

Output.........
Anode to control  Grid        ...
Heater to control Grid       ...

November  1961
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IlnlMAH VALVES
uY85

Curl.ent Equipment Type

TYPE  uY85

AC/DC  HALF-WAVE

RECTIFIER

The  BRIMAR  Type  UY85,is  a  half-wave  rectifier  for  use  in  A.C./D.C.  receivers
where a 0.1  amp. series  heater chain  is employed.

I:::::?:,rtraegnet         :::         :::         :::         :::         :::         :::       3a`vaoTtE.

RATINGS

Maximum  p.I.V ...................        700  volts
Maximum output current               ............       110  rnA

®

Maximum  peak current       ...............
Maximum  Heater Cathode Voltage (cathode  positive)

OPERATING  CHARACTERISTICS

!!#::a:¢:a,:r:e;:t      :::       :;:       :::        :.:       :::        :;:
Reservoir Capacitor
Limiting  Resistor        ..................

660 rnA
550 yolts

250 volts
110  rnA
245 volts

188 gFms

November  1961 UY85_1



u



nnlMAH             vALVEs

A

a

VF[M5|sO

Current  Equipment Typei.i,..„'::.:.:.:..F-L
TYPE  VR75/30

(OCTAL   BASE)
VOLTAGE   REGULATOR

:®
;:hd:hr:FL7:5s,:3Aorj5xa3:t:;F§;:tr:oad::agfe.:,:[uef:evoof,tva5,:.asgt:i:,i:::u[::dTs,:jjsnejqnudj#jna:

CHARACTERISTICS

Maximum  striking  voltage   .........
Maximum  stabi[ising voltage at 40  rnA      ...
Minimum  stabilising voltage at  5  rnA          ...
Nominal  stabilising voltage
D.C.  operating  current          .........

Maximum  peak current (10 seconds  max.)
Nominal  regulation  5 to 30  rnA      ......

......           105 volts

......           81  volts

......           70  volts

......           75  volts

......          5to40  rnA

......            100mA

......            3  volts

Maximum  regulation  5  to  30  rnA    ............          4.5  volts
Nominal  regulation  5  to 40  rnA      ............          4.5  volts
Maximum  regulation  5  to 40  rnA   ............          6.5  volts
Nominal  drift  in  stabilising voltage  (100 to 1000  hours)
Temperature coefficient  -20 to  +70°C  .........
Ambient temperature  range             ............

+1.1  volts
+_1mN10C
-55 to +70°c

NOTE

ac,Ykhas#itb::st:c5e.te:a,nhneecstj3:iytbe.i,n.taedrnc:|ccuoi:n:ft:nt::tyai::Pain.sei:::d7
Not  less  than  the  maximum  striking  voltage  should   be  provided  to  ensure

starting  during  life.

cu:refflL:i:hn:oLegsis#:Cvea|Teu::2LW:yfub:d::E:eland;est[aetse:itnhditt:Snst.yA:stt:t:dTitb:C:

;.:;;nLisi;Eethnaitt'aa'p¥rairoTi:fgs:3epr:ri=fn:t:sexdiumr:tTo:u:i:npte:ftlo#amtAn:sr::I:jsrsriebl:
Operation with  reversed  polarity will  damage this valve.

Type VR\15|30  is  a  commercial  equivalent to the CV3198.

April  1960                                       ©   1960  Standard  Telephones  and  cables  Lim|ted VR75-1
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BnlMAn             vALVEs

rl

rl

a

VR105/30

I:-;,i,L:::,:,.::..:...]'"i, Current  Equipment Type

TYPE  VR105/30

(OCTAL  BASE)
VOLTAGE   REGULATOR

Jk®JNI

KEY

The  VR105/30  is  a  cold-cathode,  gas-filled,  voltage-stabiliser  for  use  in  industrial

::dthr:di:s:ATi8E:ntty#ereastablesourceofvoltageisrequired.ltisequivalent

CHARACTERISTICS

Maximum  striking  voltage   ......

Minimum  applied  supply voltage    ...
Maximum  stabilising voltage at 40  rnA
Minimum  stabilising voltage at 5  rnA
Nominal  stabilising  voltage ......

D.C.  operating  current         ......

......           127  volts

......            133  volts

......           112volts

......           105 yolts

......           108 volts

......           5to40  rnA
Maximum  peak current  (10 seconds  max.)             ......          100  rnA
Nominal  regulation,  5  to  30  rnA     ............          1  volt
Maximum  regulation,  5 to  30  rnA                                ......          2 volts
Nominal  regulation,  5 to  40  rnA     ............           1.3  volts
Maximum  regulation,  5 to 40  rnA                 .........          4 volts
Nominal drift in stabilising voltage (100 to 1000 hours) . ..
Temperature coefficient, -20 to  +70°C
Ambient temperature  range             ............

0.75 volts

±5 mv/OC
-55 to +70OC

NOTE

actYi:hassuj,i:ELetsoocokpeetnctohnen::tpi;,nys:P?oi:iecri::|icto#ei:itohnebveaiyee?snrEi:so:ead?d7

start::!e:Su:.}nagn,tfhe:qu°tedminimumsupplyvoltageshouldbeprovidedtoensure

i.i,i!:;:si#t`;n::;gi#;a,cr:e:,¥;;:¥r¥ai#¥s!:i:j¥oei:ja:t;e:i:etn;::i!:;n::ty;;s:tt;a::iL:s:!ribii
Operation with  reversed  polarity will  damage this valve.

Type VRT05|30  is a  commercial equivalent to the CW686.

April  1960                                      ©  1960 Standard  Telephones  and  cables  Limited VR105-1
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BniMAn             vALVEs
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a

rl

VR150/30

•,C| Current  Equipment Type

TYPE  VR150/30

(OCTAL  BASE)
VOLTAGE   REGULATOR

The  VR150/30  is  a  cold-cathode,  gas-filled,  voltage-stabiliser  for  use  in  industrial
and  radio equipment where a stable source of voltage is required.  It is equivalent
to the  U.S.A. OD3 type.

CHARACTERISTICS

Maximum  striking voltage   ......
Ivlinimum  applied  supply voltage    ...
Maximum stabilising voltage at 40 rnA
Minimum  stabilising voltage at  5  rnA
Nominal  stabilising voltage ......
D.C. operating  current         ......
Maximum  peak current (10 seconds  max.)
Nominal  regulation, 5 to 30 rnA    ...
MaDtimum  regulation,  5 to 30  rnA
Maximum  regulation, 5 to 40 rnA

......           180  yolts

......           185  volts

......           162 volts

......           145  volts

......            150  volts

......          5to40  rnA

......           100  rnA

...           1.5  volts

......           4 yolts

......           5.5  volts

Nominal drift in stabilising voltage (100to 1  000 hours)...          2.25 volts
Temperature coefficient. -201:o  +70°C                                       -25 mv/°C
Ambient temperature  range            ............- 55 to +70°C

NOTE
With suitable socket connections the internal connection  between  pins 3 and 7

acts  as  a  switch  to  open  the  supply  or  load  circuit  when  the  valve  is  removed.

Not less than the quoted minimum supply voltage should be provided to ensure
starting during life.

Sufficient  resistance  must  always  be  kept  in  series  with  this  type to  limit the
current through the valve to 40 rnA under steady state conditions. As stated above
durlng the initial warming up period a maximum current of 100 rnA is permissible

providing that a period Of several minutes duration Of operation at normal current
follows.

Operation with  reversed  polarity will  damage this valve.

Type VRI150|30  is a  commercial equivalent to the CVZ16.

April  1980                                     ©  I9cO  standard  Telephones  and  cables  Limited VR150-1
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ABRIDGED  CHARACTERIST.CS
OF  MAINTENANCE  TYPES BnlMAIl

TYPENUMBER
APPLICATION HeaterVA !;I jjco! 531

GEL:.?£
.>!!i ELiE:€jj

:5;

Ca,                      c,i fi -V iiiiiiiiiiEiiiiiiii=                                                                                        I

I t,         urren IA          .75             a

r.  .RE r   eps   .
67.5

-
iR5/DK91 Battery  Heptode F.C. 1.4 0.05 90 0/-14 - 300t - - -
1 S5/ DAF91 Battery Diode Pen.ENIte'e 1.4 0.05 67.5 67.5 0 - 0.63 - - -

1 .  . .  . 1  itvr` ~``. Mix.Dj|Output-2r\A  .
1T4/DF91 Battery  Pentode 1.4 0.05 90 67.5 a/-16 - 0.9 - - -

5 a       ry     io         en. 0.5 0           .      0                 _        ,63       _        _..8_

D90 u'o 2.8 0.

3S4/DL92 Battery Beam Tee. Eis 90 67.5 -7 - 1.58 8,000 - 0.274" a    teyB         T 1

o:o
73LFT  jy|T= "        .2

5Y3GT A.C.  Rectifier        V 5 2 Max.   A.C.   Volcage   per  Anode   350V   r.in.s.   Max.   D.C.
Output 125mA

6AB8/ECL80 Triode Output Pen. 6.3 0.3 (P)  ZOO 200 --8 - 3.3 - -
(T) 100 -2.3 17.5 1.4 - - -

I,..- e   - .5 -
'AV poywetry 6 0 20 250 „.i • •'`' 84th D            o            Io   e 6.3 ' -ra fl .

A9q9a/ inj&utJiet 9 300 25 -+1j\ Jh -
'  ZI Z| i- 0

_-Jn _
0 .6 - -

flar\ •F      ntjnl, 6 0 5` 25 317S1 1.65 -
KMA `rfeofty

6. 0 10 -3 6Dt - I
7 nyregrt l*de 6. r -6SL7GT Double Triode 6.3 0.3 250 - -2 70 1.6 - -

6SN7GT Double Triode 6.3 0.6 250 - -8 20 2.6 - - -
I     -\.?        -

tor  Diode 6. 1.2 tl lse  P   .

01m
•-:JGp* 1

r&qst . T1at oV -,I J^ J^ I-I
6V6G OutFiut  Beam Tet. 6.3 a.45 250 250 -12.5 - 4.1 5,000 240 4:5
6X58EZ35 A.C.  Rectifier 6.3 0.6 Max.  A.C.  Voltage  per  Anode  325V  r.in.s.   Max.  D.C.Output70mA

787 R.F.  Pentode 6.3 0.15 250 100 -3/-40 - 1.75 - 330 -
givs, ut        Be3p`Tet. 6.3 0.4 50        50       -    ,5          -      4            ,    0

]z` I.  '   I* 0 0 I
+\ de HeF)tode E   -. 6.3 0.3 0                 27_     r=   30       _     2

.   ._  ti fie 3 a. Ma .C •  Voltage a    Anode  32ut r.in. Max       .Cpa,

9B utT        de 9 -.5 2 .5

96 .   .  p5=n .3 .2 250           0       -2.5 - 2 -
G.   February,.g63                              t  conversion  c°nduccance  jn  Mjcr°mh°S                                       ,ssue  1   page  2



BnlMAH
BASE  CONNECTIONS
01=  MAINTENANCE  TYPES

TYPENUMBER
BASE

Pin  Connections

1 2 3 4 5 6 7 8 9 T.C.

•iil cta 'NP

DK9 8 2                                          4                    8               +8

1 R5/DK91 87G 96'- a 92  94               91 96f- 99 f+ - - -
1S5/DAF91 87G 98f- NC ad 92 a 91 f+ - - -

dfi2LRus~
-. -I--_-_---- i-     \---1- \_- ---\

1T4/DF91 87G 93'- a 93 NC 98'- 91 '+ - - -
u5JA 87G 93f- a a NC 8 zl

f- g`, g' •---

3S4/DL92 87G '- aL 91 92 ftap, bp a '+ - - -
3V4/DL94 87G f- a 92 NC ftap, bp 91 f+ - - -
5Y3GT Octa' NC f NP aL„ NP a, NP f - -
6AB8/ECL80 B9A at 8t k h h ap 98 92 81 -

I,-.
k -I

6AM5 87G 91 k'g3 h h a NC 92 - - -- 8 Th h a, a - - -
i9PVA iEj= N Jtl P 91 N -rf

ft91 aOcta' C h a Prrfu 8
• k L7dy-,E 1(

8 ctal NC 8o 91 t - 8

ffFt= cta' C h_ a a„ -.. --.I

6SL7GT oc_tal 92 a„ k„ g' a, k, h h - -
6SN7GT Octala g„ a,,P k" g' a, k,NB- h hh - -

4 k

G5 u. ' h - I
6V6G Octal NC h a 98 81 NP h k,bp - -
ex5q(ETZ3S Octal NC h a„ NP a, NP h k - -
787 Loctal h a 92 93 a 81 k h - -
7 Loa' h a NC N k,b h_.- -=fro ..2= h a a" a,d -
7S7 Toctal h ah at 98,  8t 8¢,  88 91h k.  g6,  S h - -
un Lo6- - I 81 k a 9

I...
a k h 92 -

G.   February.1963                                                                                                                                                                     Issue  1   Page  3



ABRIDGED  CHARACTERISTICS

OF  MAINTENANCE  TYPES BRIMAtt
TYPENUMBER S  AppLICATION HeaterVA !;gj #1 :fI i.i: I!i

EiI€a L€:icE

!g;
-bii9fod2ne

-`. £ 0 .6 --
1 0 50 5 -3-5

G rlo  e HeL*.C. 0.5 3 - 3

T DTa   Tr.-   e 2.6 2 -3 2

flngT Do       eT`      e 12. .5 0 \2 \7 \6 i tr jrty

Jgiv L- Trj34eflfe. F    . 12.6 .5 1 --21 t 2

17t3J3xp S' 1 Se .4.V Ma .Ct 15

1'`.
uT ' .5 - 10 150 .1

35L6GT Output  Beam  Tet. 35 0.15 ZOO 110 -8 - 5.9 4,500 185 3.3

34G .C.        ctifie 3 .15 Max. •Vopeode25 r.in.S.IIll. utp A

50CD6G Line  Output Tet. 50 0.3 200 150 -30 - 6.7 - - -
5G utpLJiJimj* 5 0.1 20 110 - - .5 000 0 .3

ao A.        Re     .    _r 5 a.C lta er deV r.      .S. D
utput rr\^

807 Beam  Power Amp. 6.3 0.9 400 300 -25 - 6.0 3,200* - 55*

DAF91/1S5 Battery Diode Pen. 1.4 0.05 67.5 67.5 0 - 0.63 - - -
DAF96 Battery Diode Pen. 1.4 0.025 67.5 67.5 -1.5 - 0.17 - - -

C93A bl'o 81. .11 - J. - 7 -
DF91/1T4 Battery  Pentode 1.4 0.05 90 67.5 0/ - 1 6 - 0.9 - - -
DF96 Battery  Pentode 1.4 0.025 85 64 0/-5.5 - 0.85 - - -
DK91 /1 R5 Battery  Hep.  F.C. 1.4 0.05 90 67.5 0/ - 1 4 - 300t - - -

a      e                 .F.    ' .4 OJ6 - -
DK96 Battery  Hop.  F.C. 1.4 0.025 85 68 0 - 300t - - -
DL92/3S4 Battery Beam Tetrode i!) 8:65) 90 67.5 -7 - 1.58 8,000 - 0.27

DL94/3V4 Battery Beam Tetrode i:3) 8:65) 90 90 -4.5 - 2.0 10,000 - 0.24

DL96 Battery Output Pen . i:8)
0.050.025

)85 85 -5.2 - 1.4 1 3 ,000 - 0.2

.      iode               e • 0.23 50 - 70
EBC81 Dbl.  Diode  Triode 6.3 0.23 250 - -3 70 1,2 - - -
EBF80 Dbl.  Diode  Pen. 6.36.3 0.3 250 85 -2 - 2.2 - - -
ECH42 Triode  Hex.  F.C. 0.23 250 85 -2 - 750t - - -
ECL80/6AB8 Triode  Output  Pen. 6.3 0.3

(:)Z88
200 -8-2.3 - 3-3 - - -

E Trio             ntod 6.3 70(T) 1 -9..5
2

5.5 -
4 .       I,      t      e I 2./- 2

f84 e 3 0. 50 1 - 2

*  For  2  valves  in  class  A82                t  conversion  conductance  in  Micromhos

G.   February,   1963



nnlMAH
BASE  CONNECTIONS
01=  MAINTENANCE  TYPES

TYPENUMBER
BASE

Pin  Connections

+`,

1 2 3 4 5 6 7 8 9 T.C.

a k h d 'd It
`.-

I 2 1

ctal C h 2,4 I
•- -

T__ a' C _I NP

SL- Oth 98" aL" k„ -
Lo

-.
ah JA 8t 94 1h k' h -

. lc I-E 'C Jh JA C k-Ill•z- h a 2 91 P ..

4T ctal NC h C P NP h -
50CD6G Octa' NC h k,bp NP 81 NP h 92 - a

ctal NC h a 92 8 P k
•,1

..4 a, I - -
807 U.X.5 h 8g 91 k,bp h - - - - a

DAF91/1S5 87G 93f- NC ad 8a a 81 '+ - - -
A96 - a 92 .a f - fl

ts- az _-g,-< Jcl -i_,- _al -I-fr-- - =_ _`>

DF91 /1 T4 87G 93'- a 92 NC 98'- 91 f+ - - -
6 a f I 98 1 f - -

DK91 /1 R5 87G 96f- a 92,  84 81 f-g6 93 f+ - - -
2/1A G - a 92 I 8 93 + _>

96 87G f- il 92 93 -[1, . - 1

DL92/3S4 87G f- a 91 92 ftap' bp a f+ - - -
94/3   4 a 8 N fta I f - -

DL96 87G f- a 92 NC ftap,  g3 91 I+ - - -
4 88 a . a, k -

EBC81 B9A a 8 k h h a'd S a„d IC -
EBF80 B9A 92 91 k,s h h aL aL'd a„d 93 -

H4 88 at 93'8 8e'4 1 k h

ECL80/6AB8 B9A at 8t k h h ap 93 92 81 -
E83 B9A 8t kt h h 8

-
rf4 a h a k' k,g 92 k3S

84 9A S a 98



ABRIDGED  CHARACTERISTICS

OF  MAINTENANCE  TYPES BnlMAH
TYPENUMBER

APPLICATION HeaterVA
!£1 £jco1    5?I i.:i :i:i:i

L€:i

:g;
•.I te I; 2- 10 7"

E,
`tor

6.3 .3 0.

85 Or • 0 21

EY5 I / R12 E.H.T.  Rectifier 6.3 0.09 M ax. P.I.V.17 kv                               Max.  D.C. Output o.35mA

EZ35/6X5GT A.C.  Rectifier 6.3 0.6 Max.  A.C.  Voltage   per  Anode  325V  r.in.s.   Max.  D.C.
Output 70mA

0 A,          e  tifler 6. 0.6 ax.      .    .Vo              per      noe3           r.        .       a
tput          A

PCL83 Triode  Pentode 12.6 0.3 (P) 170 170 -9.5 - 5.5 - - _
(T) 1 70 - -1.6 82 2.1 - - -

PL82 Output  Pentode 16.5 0.3 170 170 -10.4 - 9 3,000 - 4

PY32 A.C.  Rectifier 29 0.3 Max. A.C. Voltage 250V r.in.s.  Max. D.C. Output 325mA

1 Be' 3 lsV4u    e                                                                   X.                  u      ut

PY82 A.C.  Rectifier 19 0.3 Max. A.C. Voltage 250V r.in.s.  Max. D.C. Output 250mA

R12/EY51 E.H.T.  Rectifier 6.3 0.09 Max. P.I.V.17 kv                              Max. D.C. Output o.35mA

161T .H     .      e     'ler 1. 0.14 `_M3>LEJ)/rTll£}f~`_~`±1a[xQ.C'.tfutp-u`2m-A
.C.     ec'      r 0.8 Max      .    .Voltage               .in.s.      ax.     .C.a          tl2

(at35       .i)
8 .C.  Rec  .   er .3 1. x      .C.           age6          r      .s.           .     .    .Otp      1

at 5          r.

R19 E.H.T.  Rectifier 1.25 0.2 Max. P.I.V. 25 kv                              Max. D.C. Output 2mA

Jqc4 Db'.      iod           io 14 0 170 605_
uBE81 Dbl.  Diode Triode 14 0.1 170 - -1.6 70 1.65 - - -

4 iode 1 0 0

.nco

-7 -yft^ 12.6 11                 3/=3-£

F8 ._p_ 0 >y< -Z|''I -E4V p    erp4ntodjn 01 200 2           1431 8

80 Tu   I               icto .
.1 20 11 -

HWR- 31 .1 MVIVa                    ota                   r.        .Max.     .    .      utpu           in

t  Conversion  Conductance  in  Micromhos

G.  February,   1963 Issue   1   Page   6
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BRIMAR
BASE  CONNECTIONS
OF  MAINTENANCE  TYPES

TYPENUMBER
BASE

Pin  Connections

1 2 3 4 5 6 7 8 9 T.C.

ha 81,g'IChh                                        t

1

8 h                 h                                  clef                C
1__

EY5 I / R12 Wire  ended

EZ35/6X5G T Octal NC h a„ NP a, NP h k - -
EZ B8A                 h              a'                                              IC             a"                              h             -

PCL83 B9A at 8t kt h h ap kp,  g3 92 91 -
PL82 B9A lc 91 k'g3 h h lc a lc 98 -
PY32 Octal NP h a NP a NP h k - -

3 C                                                                           h                'C               IC               IC k

PY82 B9A lc IC k h h 'C lc lc a -
R12/EY51 Wire  ended

.BtaJ--- ir---------------\---------J-|----~`----,\_----------.
lc 'C C I a

8 lc k h lc lc lc

R19 B9A ',s f lc f,s f f's lc f I,s a

Jwqg- S a„d

UBC81 B9A a 8 k h h a'd S a"d 'C -
2 a \a t 92, h

1 88^_ I lc _
I    `.:' A k 1 +1 h 9,, -zf>

1-, a h I :-, 1 8 -
8 A k,7 lc h\ a `lc -

1
r_-,-- `

Issue  1   Page  7
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BRIMAR CATHODE   FtAY  TUBES A47113W

TELEVIsloN

PICTURE  TUBE

GENERAL
Twin  Panel  .....

Deflectlon  Angle    ...
Rectangular  Face    ...
Light Transmission
Aluminised  Screen ....

Electrostatlc  Focus
Short  Neck

A

r

B8H  Base, CT8 Cap

...... Tinted  Grey  Glass

............... ||0°  Diagonal

...... 19  in.  Diagonal

..„..65°/oApproximately

...... White  Fluorescence
Magnetic  Deflection
Straight Gun-non ion trap

External  Conductive Coating
Heater current                               lh            0.3               A
Heater voltage                                 Vh           6.3               V

The  cathode  ray  tube  heater  should  always  be  connected  at  the  chassis  end  if  used  in
a series  heater chain.

DESIGN  CENTRE  RATINGS
Maximum  Second  and  Fourth  Anode Volta.ge
Minimum  Second  and  Fourth  Anode Voltage
Maximum Third Anode Voltage
lvlaximum  First Anode Voltage
Maximum  Heater to Cathode Voltage,

Heater Negative (d.c.)
Maxlmum  Peak Heater to Cathode Voltage,

Heater Negative
Maximum  Impedance  Grid to Cathode (50c/s)
Maximum  Resistance Grid  to Cathode

Va2,a4(max)

Va2,a4(mln)

Va3(max)

Vat(mar)
Vh-k(max)

Vh-k(pk)max

Zg-k(max)

Rg-k(max)

20*
13

+ 1 000 to -500
700

250V

400tI     V
0.5   MQ
1.5    Mf2

All  voltages  referred  to cathode.

*  For  la2+a4±°.

t Absolute  rating.
I During a warmlng-up  period  not exceeding 45 seconds.

Note  :  The A47-13W is the AW47-91  with the addition  of a tinted glass  panel.
Tubes  incorporating  a  B8H  sparkguard  base  will  have  a  suffix  S  after  the  type
number.   For details  of the spa.rkguard  base  see separate sheet.

HIR&L     April,1966                                                                                                                                                                           Issues,  Pag®1
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A47-13W CATHODE  FtAY  TUBES BRIMAR
INTER-ELECTRODE  CAPACITANCES

Cathode to all
Grid to all
Second and  Fourth Anode to External

Conductive coatlng (approx.)                             Ca2,a4.M

3?5       pF
8.5       pF

1250                   pF

§ Inter-electrode capacitances with  holder capacitance balanced  out.
¢ Total  Inter-eleccrode capacitances Including AEI  B8H  holder VH68/81  (8 pin).

TYPICAL  OPERATION-Grid Modulation (Voltage referred to cathode)
Second and  Fourth  Anode Voltage
First Anode Voltage*
Beam Current
Third Anode Voltage Range for Focus
AYfi:ad8ue,aE:::S%,::::Picture

Va2,a4-k                   18                             18           kv
Va| -k                   400                         500            V
la2+a4          350      500          350      500  A
Va3.k               Ot0400                0to400       V

35.5     40.5          39.5     45      V
Gr(isde:°cFaa:hs°f:: ¥#tas5e for cut-Off °f Rastervg.k                 _57                    jg          v

TYPICAL  OPERATION-Cathode Modulation (Voltage referred to grid)

Second and  Fourth Anode Voltage
First Anode Voltage*
Beam Current
Third Anode Voltage  Range for Focus
AYfi:ad8ue,aptf:§S°o,::;:Picture

Va2.a4.g                   18                              18           kv
Vat.g                   400                        500            V
la2+a4          350      500           350      500   wh
Va3.g               Oto400               0to400        V

31.5     35.5          34.5     39.5  V
Ca(tshe°ed:hta°rtsG;;dr ¥#tasje for cut-Off °f Rastervk.g                    51                        62           v

*Withln   this   range   a   higher   First   Anode   Voltage   will   provide   an   improved   focus

performance.

PICTURE   CENTRING
Maximum  magnet flux density at centre of neck should  not  be less than
Maximum distance of centre of magnetic field from  reference line

17G
53mm

NOTE
lf this  tube  is  operated  at  voltage  in  excess  of 16kv.  x-ray  radiation  shielding  may  be
necessary to avoid  possible  danger of personal  Injury from  prolonged  exposure at close
range.

DEFLECTION   ANGLES
Height
Wldth
Diagonal

WEIGHT
Approximate Single Tube Weight  :  Net

April.1966

820
990

1100

22.5  lb  (10.2  kg)

Issue 3,  Peg. 2

a



BRIMAtt

n

n

a

CATHODE  RAY  TUBES A47-13W

1690rI

I

--,I'I350,2,'3
_1-----i

-.    ..:.:-'764,.I

1SOSI

•,,,J-,I_386

Imin.

-sO ±7
14L     sOO±,i

IT
I

I

I

es.I

70`t
358±3   ./4.

I

av,I.,®rence„ne+
I

']5CW±
5'±3e'91i\

11*       Ex`emalconductiv

LLL*   coating.7%/:

I i,;Ii  z`.6.`e
\28r

5lr`~ /'

loo72A I                     view  OF  FREE END                                        DETAIL  a:  Di^cONAl  copNEPls.

All  dimensions  in  mm.                                                                                                             Not to  be scaled.

Notes :

ir;tui!:nsn:ofa:[ise:ig:::k;e:p:a:::ki;#n:a:t:e:h;I::,;teTg::o8;::usan',%s:s;:ape::e:::,h(::::i:i,e:xn|o)::ce:y::bie::I:(§#:

::!jhbies%akdestaf:::tea,?:*e:utt:°#o%aes:r::Py¥`dT#:td:se;grn!8:€'¥h:::cn{:td'sito:td°u£:i:::
tBhoatttot:ecYr[cr|nm8fec:ennnc°et:T3rase:Sj;aatfeerra'wsjti[ajaniitwh{t:Tn8hatchj:ci:C:oe:cce°n:tri:t;:tEtthheebbausfb

axis and  having a diameter of 44mm.

t   Determined  by  Reference  Gauge  No.16 (jEDEC  126).
The  tube  may  be  supported  by  clamping  to  the  mounting  lugs  provided  at  each  corner
of the  protective  panel.
Tube  mounting  clamps  must  be  spaced  from  the  tube  by the  use  of cushioning  pads.



A4711 3W CATHODE   FtAY  TUBES BRIMAH
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BR!MAR CATHODE   F!AY  TUBES A47-1 3W

iiii:ii::: iiii=i ==jiiji
•a.I.aOi
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Va2+a4=14t020kv 111111 111.111111I 111.
==========

FIGURES   FOR   EXTINCTION 11:I iil
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A47115W CATHODE  RAY  TUBES BnlMAH

I I
. • RA ST ER I U T-OFF V0LTAGEI. ..

I•. I ..•. .... ..-.
..-. .-
....

. T H . ULATl •.. •. • I... ....
.... . .... I .... .... . .... .... .... .-.. .... .... .... ..I. •.•. I I ..•. ` .... ` I... I .... I... .... .... .... .II. I.•- I..- I I.I. I.I. •.I. I. I. I.I. I. 11 I.I. .I 11 .... 11 11 -.

11 11 I.

63gLTAZ?o(va,:3ov    gooZOO       300      400       500
FIRST      ANODE    TO   GRID    VOLTAGE-a

LJJ -I 20
®

i
9-,oo

-. I I .... I I . I ..-- I.-. I.-. .... I .... .... ` •... G Rl M 0 uL AT' .0 N
..-. ' •-.. . I I .... ` •... .... ..I. .... .... .... .... .-.. .... . I I..- ` -.I. .... .... ..I .... -...•. I... I... •.•. I.I. ` ` ..•. ....•. ..I. .... .-I. I .... ..•. .... I ..I. . ...... ..-.I. I.....I ....I. ...... ..•... ..

0 '44

300      400       500       600      700      BOO      goo
FIRST    ANODE    TO   CATHODE    VOLTAGE (va,-k)  v
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CATHODE  RAY  TUBES A47-25W

b\ a2.a4

a2.a4                  R|MGUARD   ll

TELEVISION   PICTURE  TUBE

GENERAL
Rectangular  Face
Reinforced  Envelope
Electrostatic  Focus
Deflection  Angle
Aluminised  Screen.  .

Grey  Glass  ........

Straight  Gun

a:®:
B8H  Base.  CT8 Cap

19  in.  Diagonal

.... Integral  Mounting  Lugs

..... Magnetic  Deflection

....  ||0°  Diagonal

..... White  Fluorescence
..... 50% Transmission  (Approx.)
..... Non  Ion  Trap

External  Conductive Coating

Heater voltage                                  Vh            6.3            V
Heater current                                lh               0.3*          A

DESIGN  CENTRE  RATINGS
Maximum  second  and  Fourth  Anode  voltage           Va2.a4(maDt)
Minimum  second  and  Fourth  Anode  voltage            Va2,a4(mln)

#:i;t:;N::::a:t:e::A:t:o(:d::a;::t':::;oltage,              y:;;m=i)
Maximum  peak Heater to cathode voltage,             Vh-k(pk)max

Heater Negative
Maximum  Impedance,  Grid  to  cathode  (50 HZ)       Zg.k(max)
Maximum  Resistance,  Grid  to  cathode                        Rg.k(max)

All  voltages  referred  to cathode.

20t         kv
13kv

+1000 to -500   V
700V

250V

400± §           V
0.5      MQ
1.5       MQ

* The CRT heater should  always  be connected  at the chassis end  in a series  heater chain.

t For la2+a4=O.
± Absolute  rating.
§ During a warming-up  period  not exceeding 45 seconds.

The A47-25W is electrically identical to the AW47-91.
The mechanical fixing of this tube is interchangeable with other existing reinforced tubes.

I:rb:Se::ii:ropf°trha:i:ga:k3:Trdspba:keg:e?:dsebpaasreat:i:'h::¥.easufflxsafterthetypenumber.

HJR&L    May.1967                                                                                                                                                           lssu.2.  Pag.1
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A47-25W CATHODE  FtAY  TUBES BRIMAR

INTER-ELECTRODE  CAPACITANCES      *
Cathode to  all                                                                        Ck.aii                                3.0
Grid  to all                                                                             cg4i|                               7.0
Anode 2 and  Anode 4 to  External  Conductive

Coating,  Mi  (approx.)                                                Ca2,a4MI
Anode  2 and  Anode 4 to  Shell,  M2  (approx.)     Ca2,a4.M2

* Inter-electrode capacitances with  holder capacitance  balanced  out.

t Total  inter-electrode  capacitances  including  an  AEI  B8H  holder VH68/81  (8  pin).

TYPICAL  OPERATION-Grid  Modulation  (Voltage referred to cathode)
Second  and  Fourth  Anode Voltage
First Anode Voltage±
Bea.in  Current
Third  Anode Voltage  Range for  Focus
Average  Peak to  Peak  Picture  Modulating

Voltage
Gr(jsde:°cFaa#odre,Ym°j'ttsa)8eforcut-offofraster

Va2,ifek                    18                            18
Val.k                     400                       500
Ia2+a4             350       500          350       500
Vao.k                O t0 400             a to 400

35.5    40.5         39.5    45

V ck                  -5fl                   |Jf y

TYPICAL   OPERATION-Cathode Modulation rvoltage referred to grid)
Second  and  Fourth  Anode Voltage
First Anode Voltage I
Beam  Current
Third  Anode Voltage  Range for Focus
Average  Peak to  Peak Picture Modulating

Voltage
Cathode to Grid Voltage for cut-off of raster

(See chart for limits)

Va2,a49                   18                           18
Vat.g                     400                       500
Ia2+a4            350       500         $50       500
Va3.g                O to 400             0 to 400

31.5      35.5       34.5      39.5   V

V k.g                           51                             62                 V

5e¥;trh+nan::i.S   range   a   higher   First   Anode  Voltage   wiH   provide   an   improved  focus

PICTURE  CENTRING

Maximum  magnet flux density at centre of neck should  not  be less than
Maximum  distance of centre of magnetic field from  reference line

DEFLECTION   ANGLES
Height
Width
Diagonal

TUBE  WEIGHT  (approx.)-Net l9Ib (8.6 kg)

17G
53mm

Note i
'nfetchejsss:;b:o!Sa:oP,edrapt:sdsj8iev:|tna£:::3:::e::a?f::j6urkyvir:-mra€r:I:!na!je°dnesxhi:`sdJ:gaTac¥oE:

range.

May,1967 lesuo 2.  Pag, 2
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BRIMAtt
A

n

n

CATHODE  FtAY  TUBES A47125W

9a,©:
VIEW    OF    FpgE    END

I.5W^X    OPENING
EE

All  dimensions  in  mm.

19.,

==.--i:=-I.

i   =',2.-O.i
±2.a.-____I

Not to  be scaled.

Notes :
lt is recommended that the mask used  with this tube is flexible enough to take  up small
variations in fixing and  bulb contours.
The  metal shell  lv]2  must  be connected to chassis via a 2Mr2  resistor.
* The  bolts  to  be  used  for  mountlng  the  tube  must  lie  within  the  circles  of  8.5  mm

::avTa:tee!:e:tLe&j°mnu:h:::mtrtuheeB:asit:°tRsro(uDgj:8t°hnea:t5h°e4r).th9enee,u°gfs.thefour'u8Smay
t Determined  by  reference line gauge  No.16 (JEDEC  No.126).

May,1967 ls§ue 2,  Page 3



A47125W CATHODE   FtAY  TUBES BRIMAfl

GRID   MODULAtloN
I I.2

I.|u

|.2+aJvg-*Va2+a.=14to20kv I,.

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

FicuREs  FOF`   EXTINCTroNOFFOCuSEDRASTER
.:

a
i::';:Va,.I   400   450    500(V) ..I I...I
::;I::Ill,I.11..111,I,,.11 '                             .            ,.   OJ•...................I :I ',.................... :I:::i:::::::i:==::==: ..I I,Ill 0'9Ou

ag0, ia0,,a'0',+

a.7''>0-
''1.11,I...I

'0.6

0'50',0'30'20''

00,5^ -70        -.a        -50        -.a        -30 - 20 10 a
Gf`lD   TO   CATHODE    VOLT^CE    (Vg  .k)  V



BnlMAH CATHODE  IIAY  TUBES A47125W

CATHODE    MODULATION
11 I I 11 I.I.''(0`0.
11 .

111111111 I: I.
111111111 |i .I
1======[ =11 1,II...... 1o2+aJvk-9

I
111111111 11
1======

11.I
1========[ ..I

Voa+a4=I4to20kV I
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1======] I II...... FICuBES   FOR   EXTINCTION
I I

1======: 111
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1=11111111
l=====E] .I11111111I: ..
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0
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May.1,67

7°             6°cATH::ETo::,DvoL3T:GE(vk2_°g)v      '°                °

Issue  2,  Page 5



A47-25W CATHODE  F!AY  TUBES

a000002

LIMITS  OF  RASTER   CUT-OFF  VOLTAGE

A 0 E MO ULA I 0

.
F'

300FIST 400ANOD 50a0G
F}

6'D 0070VOLTAGEa(v
a :grv

90

May.1967

I I

. =.

I - . • I 4
2-00      300      400      SOO      600      700      COO      900

FIRST   ANODE   TO  CATHODE    VOLTAGE  (Va,.k)  V

Issue  2,  Page 6



BRIMAtt CATHODE  FtAY  TUBES A59-13W

TELEVISION

PICTURE  TUBE

GENERAL
Twin  Panel  .....

Deflection  Angle    ...
Rectangular  Face    ...
Light Transmission     ...
Aluminised  Screen
Electrostatic Focus
Short Neck

®

a

B8H  Base, CT8 Cap

..... Tinted  Grey  Glass

...   ||0°  Diagonal

..... 23  in.  Diagonal

.....45°/oApproximately
White  Fluorescence
Magnetic  Deflection
Straight Gun-nan ion trap

External  Conductive  Coating

Heater current                                lh            0.3     A
Heater voltage                                 Vh           6.3     V

The cathode  ray tube  heater should  always  be connected  at  the chassis  end  if used  in  a
series  heater chain.

DESIGN  CENTRE
Maximum  Second and  Fourth Anode Voltage
Minimum  Second and  Fourth Anode Voltage
Maximum Third Anode Voltage
Maximum  First Anode Voltage
Maximum  Heater to Cathode Voltage,

Heater Negative (d.c.)
Maximum  Peak Heater to Cathode Voltage,

Heater Negative
Maximum  Impedance Grid to Cathode (50c/s)
Maximum  Resistance Grid to Cathode
All voltages referred to cathode.

RATINGS
Va2,a4(max)

Va2.a4(min)

Vac(max)

Val(,t,ax)

Vh-k(max)

Yh-k(pk)max

Zg-k(max)

Rg-k(max)

20*      kv
13kv

+1000to-500   V
700V

250V

400t±      V
0.5   MQ
1.5   MQ

*  For la2+a4±O.

t Absolute rating.
± During a wa.rming-up  period  not  exceeding 45 seconds.

Note  :  The A59-13W is the AW59-91  with the  addition  of a tinted glass panel.

#edse::fi:ropf°:::: ns5aarkE8uTrspB:ke8¥::ds:;::a%! '!hheaevt? a Sufflx S afcer the type  nu mber.

HJR&  L     April.1966                                                                                                                                                                     lssue3.  Pagel

THOFtN -AEI  FtAD[O  VALVES  a  TUBES  LTD.



A59-law CATHODE  RAY  TUBES BRIMAtt

INTER-ELECTRODE   CAPACITANCES

Cathode to all
Grid  to  a.'l
Second  and  Fourth  Anode to  External

Conductive Coating (approx.)

g!.:      3:

Ca2,a4-M                              2000                              pF

3+n::ari-:i::r::feectcraopda:i::B::%j::s|.::#€i:agpicEiaE:abha:iE::dviu6t6/81(8pin).

TYP.GAL   OPERAT.ON-Grid  Modulation (Voltage referred to cathode)
Second  and  Fourth  Anode Voltage
First Anode Voltage*
Beam  Current
Third  Anode Voltage  Range for  Focus
Average  Peak to  Peak Picture

Modulating Voltage
Grid to Cathode Voltage for Cut-off of Raster

(See  charts for limits)

Va2,a4-k

Val-k
la2+a4
Va3-k

Vg-k

1818
400                         500

350       500            350       500
0 to 400               0to 400

35.5      40.5          39.5      45      V

_57                       -69            V

TYPICAL  OPERAT.ON-Cathode Modulation (Voltage referred to grid)
Second  and  Fourth  Anode Voltage
First  Anode Voltage*
Beam  Current
Third  Anode  Voltage  Range for  Focus
Average  Peak to  Peak  Picture

Modulating Voltage
Cathode to  Grid Voltage for Cut-off of Raster

(See charts for  limits)

V -RJ'z',+i,
Val-g

la2+a4
Va3.g

Vk-g

1818
400                          5 00

350       500           350       500
0 to 400             0 to 400

*Within   this   range   a   higher   First   Anode   Voltage   will

performance.

31.5      35.5           34.5      39.5V

51                                62               V

provide   an   improved   focus

P.CTURE   CENTRING

Maximum  magnet flux  density at  centre  of neck should  not  be  less than
Maximum  distance of centre of magnetic field from  reference  line

17G
53mm

NOTE

Lfe:t:sssatruyb:ojsavoop:r;toesg]ba,tevdoa,::€::nf;:fseos:a7fj#u:y.frxo.Layprr:i::tg::dnes±;e:fu::aTac¥o3:
range.

DEl=LECTION   ANGLES

Height
Width
Diagonal

WEIGHT
Approximate Single Tube Weight :  Net

Aprll.1966 Issue 3,  Page 2
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BHIMAH
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CATHODE  RAY  TUBES A59-lew

i   rctvKIonorca_----,,- --------`

In

I             39I r.
\ 'III1229.

I       tr"s

I

---1IIi,i3:i----6J`,,I
'1

in

I,

I                566m,n.
`,,

`-----__4e
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'23                    , 9i.. 1277r.

tquI..yZ% /J!
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t

Lchtl;N6:on/-:.ri.
R..i=JneTITnq

11'0*27.Omin.

Button  ba..Final  arod.  t.rmlnol in
.     NPB0H(7p,n.)..'irve wth ln4                              a,Tol.±30     -4..+LS

|oo711                          view oF`FREE  Ere

AIl  dimensions  in  mm.

+366±0
±3

47 +~®

•9iI

I

e5t
t •`

Rrfuonc. lh.t
I-9e9tI

`:8!flni
I  conou

2®

o±2.

Ill-
1*

®3-I :.fo,Z-`.

DET^lL  OF   Dlacor`I^L    cOFtNEFts

Not to  be scaled.

Notes :

s*;tuii::n§ofa:i§sei#£:::h;e:p:aii#rin:a!::h;;:,r;tehhg:Sos;=js:i,gs:s;:i::e:#:::;t:.:Xn:o)::ce:{nacbfe:;'i§::::±b

iir:'ii:f:e§j::k:e:t:a;n;d;bfsi:I:w%aHi:::u;:is:tf#;e::S*::;uuT!dhh:iicise:b€::o[i[::i:y::t:TC3it;ht:e::ii::[tdBfe::Su!#sth:::;a:
have a diameter of 44mm.

t   Determined  by  Reference Gauge  No.16 (JEDEC 126).

:fh:hteu3:oTea#: ;:::,?rted  by Clamping to the mounting lugs provided at each corner
Tube  mounting clamps  must  be  spaced from  the Cube  by the  use  of cushioning  pads.

April,1966



A59-1 3W CATHODE   FtAY  TUBES BHIMAH

GRID   MODULATIONI. ....

I.A   JL^   IV.. I. .... 11 .... a2 + a4 g-k .I I ..
I.. Va2+a4=14t020kv.. I. .... I. .... . I.•. I

FIGURES   FOR   EXTINCTION
I II I I. . I ..I

OF  FOCU SED   RASTER 11.... Va,-k    400    4SO     SOO(V) •1 I.. .I I .... 11 .... Vg-k    -S7     -63     -69(V) I 11 I... 11 I... I 11 •... I. ..I. III I, I ..I. 1' .... ..I. I,I ..I .... • I.I. I I.I. I . I... '1 . ..I. 11 ..I. 11 .... i 11 ....
•

I ..
•
•

..I.
//

..I. ..I. ..I.I.

a

.... I..- I,II .... / I .... '. .... . ..I. `1I. I. I.I. I -. ..I. 1' I. ..•. I,I I. I.I. 11 ..I. I . 11 .... I 11.. 11I ' 11 ..I. .. ..I. I. ..I. I. ..I. 11 .... II I .I I. .... 11 ..•. ' 11 ..I. ..I. I 11 ..I. I.I. 11 .... I. .... 11 .... 11 .... 11 .... I. .... ' 11 .... .. .... 11 •... I. .... .I.. 11 .... I. .... 11 •.•. I. .... 11 ..•1 11 .... 11 .... 11 ..-. I. ..I. -... I 11 .... in.I. 11 .... I. ..

0 0 5 A
-70         -60         -50         -.0         -30         -20         -10

GRID   TO   CATHODE    VOLTAGE    (Vg  I_.k.)`  V

April,1966

a)

0'4

a.'e



BHIMAH CATHODE  RAY  TUBES A59-1 5W
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CATHODE    MODULATION
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A59115W CATHODE  RAY  TUBES BRIMAtt

LIMITS  OF  RASTER   CUT-OFF  VOLTAGE.. ..
.. . II I .... .... I ..

I I . I.... I .... ....•. ..I. .-I. .... ...-..
CATHODE    MODULATl ON .I. I.I. .-I. ..•. ..I. I.. •.I. I... -.I. I.•. I . I I... ..I. ..•. I... . I I... I I... I • .... I... I... . I ..-... I... .... .... I I .... ..I...I. •... •..- . I.I. I I.I. I.-. I I ..•. .... ..-. ..I. ..

200-a
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BnlMAH

rl

A

CATHODE  RAY  TUBES A59-25W

RIMGUARD   11

TELEVISION  PICTURE  TUBE

B8H  Base.  CT8 Cap

GENERAL

Rectangular Face    ............ 23 in.  Diagonal

Reinforced Envelope ............ Integral  Mounting Lugs
Electrostatic Focus    .................... Magnetic Deflection

Deflection Angle    .............. 110. Diagonal

Aluminised screen     ................ White Fluorescence

Grey Glass ........                             „.„.45% Transmission (approx.)
Straight Gun  ..........  Non Ion Trap

External  Conductive Coating

Heater voltage                                 Vh               6.3            V
Heater   current                               lh                0.3*          A

DESIGN   CENTRE   RATINGS

Maximum second and Fourth Anode voltage            Va2..4(in.x)
Mlnlmum  second  and  Fourth  Anode  voltage           Va2,a4(min)
Maximum  Third  Anode voltage                                       Va3(max)
Maxlmum  First Anode voltage                                       Val(mx)
Maximum  Heater to cathode voltage,                       Vh.k(max)

Heater  Negative (d.c)
Maximum  peak Heater to cathode voltage,            Vh.k(pk)in.x

Heater Negative
Maximum  Impedance,  Grid  to  cathode  (50 Hz)      Zg.k(max)
Maximum  Resistance,  Grid  to  cathode                       Rg.k(max)

All  voltages  referred to cathode.

20t         kv
13kv

+1000to-500    V
700V

250V

40ap§           V
0.5      MQ
1.5       MQ

* The CRT  heater should  always  be connected  at the chassis end  in  a series heater chain.

t  For  la2+a4±O.
I Absolute  rating.
§  During  a  warming-up  period  not  exceeding 45  seconds.
The A59-25W is electrically identical to the AW59-91.
The mechanical fixing of this tube is interchangeable with other existing reinforced  tubes.

::iebser!.ncF°orrp::::!ins8ofathE8sHpa:E::#abrfebs¥ee sewp!:Ira:eavsehe:t.Suff'X   S   after  .he   type

HJ  R&  L     May,1967                                                                                                                                                                      ls]u®2,  Fag.1

THORN  -AEI   RADIO  VALVES  &  TUBES  LTD.



A59-25W CATHODE  RAY  TUBES BRIMAfl

INTER.ELECTRODE   CAPACITANCES        *
Cathode to all                                                                         Ck.all                                 3.0

E::dd:°2a:|d Anode 4 to External conductive   c8-"                            7®
Coating.  Mi   (approx)                                                         CaL2,aL4-MI

Anode  2  and  Anode 4 to Shell,  M2  (approx.)    CaL2,a4.M2
-  Inter-electrode capacitances with  holder capacitance  balanced out.

t Total Inter-electrode capacitances including an AEI  B8H  holder VH68/81  (8 pin).

TYPICAL    OPERATION-Grid  Modulation  (Voltage  referred  to  cathode)
Second  and  Fourth  Anode  Voltage
First Anode Voltages
Beam  Current
Third Anode Voltage Range for Focus
AY;:?t8aegepeak to  Peak  Picture  Modulating

Grid to Cathode Voltage for cut-off of raster
(See  chart for limits)

Va2,a4-k                      18                                 18
Vat.k                      400                          500
Ia2+at           350       500            350       500
Va3.k               0 t0 400               0 to 400

35.5      40.5        39.5        45      V

V giv                  -sn                     itn         v

TYPICAL    OPERATION-Cathode  Modulation  (Voltage  referred  to  grid)
Second  and  Fourth  Anode Voltage
First Anode Voltage}
Beam  Current
Third  Anode Volta.ge  Range for  Focus
Average  Pea.k to  Peak  Picture  Modulating

Voltage
Cathode to  Grid  Voltage for cut-off of raster

(See chart for  limits)

twithin   this   range   a   higher   First   Anode
performa.nee.

Va2,a4-g                        18                                 18
Va|.g                      400                         500
la2+nd           350       500            350       500
Va3.g               O to 400                0 to 400

31.5      35.5           34.5      39.5   V

Vk.g                            51                                62               V

Voltage   will   provide   an   improved   focus

PICTURE   CENTRING
Maximum magnet flux density at centre of neck should not be less than
Maximum  distance of centre of magnetic field  from  reference  line

DEF:LECTION   ANGLES
Height
Width
Diagonal

TUBE  WEIGHT (approx.)-Net 30 Ib (13.5 kg)

17G

53mm

Note :

Lfetche!sSs::ybet:S:vpoe:rdat::s::bYe°'tdaa8negsejrn:fxcpe::s:fn:,6t¥j.u:;raf¥ormadjpa:a:n::Le'€!xnp8osT::ba:
close range.

u
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BRIMAR

e
CATHODE  RAY  TUBES A59-25W

55,  MAX
2 2  (T . P.)

IIIIIIIIh

lN    LINE    WITH
plN\,   ±  30®

Qa2,a`
aaNP

hh
VIEW    Of    FBEE     END copNE.  LUG                       E

All dimensions  in  mm. Not to  be scaled.

lt  is recommended that Che mask used with this cube is flexible enough to take up small
varlations  in  fixing  and  bulb  contours.

The metal shell  M2 must be connected to chassis via a 2MQ resistor.

:me:n;i::io:tnsfr:S:::h:e::p:,afp:o:sFi;::t!,if:;i?t:uh#hur?tei:eu:¥f:nf:Lrrcl,eusg:fmoa.;dmeTladtieaTe:emr

t  Determined  by  reference  line gauge  No.16  (JEDEC  No.126).



A59-25W CATHODE  RAY  TUBES BRIMAfl
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BRIMAn CATHODE   RAY  TUBES A59-25W
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I. I. ..I

Ia.9.0  <I-,•7:«00.6=uPaEaE,u•5=<LLla0.4a.3.20.I0

.I .I
:I I.I, J..11I.

1a2+clJvk-g
11.11, ,II. 1111,111,II..I

.1111.I Voa+a4=14to20kV Ill I,I,11I. I.I I.I I.11,,,•.I I,I,1,I-.I.I 111 ,I: ... 11,,..

FIGURES   Fof`   EXTINCTION
1„
''',

OF  FOCUSED   RASTER 11-
Va,-9   .00    .50     500(V)Vk_ISl5662(V) '11, ..

I,.-- ., ,11
:111.,.

>il '>0V,,

'
== > I,I •.::::i

.i!i il
I

I. .. IN.

.i
11 Ill

il .E II I: .
I'! 11.

!!=:i:. .===1,::;I
I 1'1

I il
. I

I
11 11 =====

I I .I I I . Ill,II
- ::i:i

iil11 ====== .I I1111
I (

I.,111
iiil

I
I .. . .

!E`
I

-
I: I

=1
`1

I::: ::i:i ..
.i `1 11,

E-..-.-=E =i:== •11 11, Ill
70             60             50             .a             30             20              10

CATHODE   TO   Cf`lD    VOLT^CE   (Vi..)    V



A59125W CATHODE  FtAY  TUBES BRIMAR

E
aE

May,  1967

LIM ITSOF BAST -- . UT-OFF  V0LTAGE.. . . •... ..I. .I I I •... .... . . ..•. I I-•. . . •... . I . I . . •1•. . . I ..•. I I II . I .... I.I.I I I ` . . I I.I. I.... . I I . .• .... I.•. ..I. •.I. I . •.I.I
HO DE M ODu LA I .• ` I •... AT I . . II... . . I I•... I I I ..•. . I...II . I I.I.I I.I. I . . ..I.I I.I... . I I I . . . .I ..I... . ` ' I . . •... •... I I... I .... . I . •... ` ' .... .. . . . . ` ` . ..-. •... .I .. . . . I .-•. . . •.•. . .. . . . ` .. I.I. ` ..I. •... I.... .. I ..I. ..•.I I . I I .. ..•.. .... •..... . I ..•... I I I I I . . I -... I I ..•. .-I. .. . I . I . I ..•. •... .I I. . . . . . •.I. . •... I I.i

2=  F_,_R3?T°_  ^N4o°D°E   TSo°°GR.D6%LTA`G°E°(vo,a_Sv    goo

. I.I .... . I ..I .. .. I..I I.IIll Ill
I .. I II I Ill .1. . I...I I.I11

GRl D    MODULATI ON ..I .I,.

I..
.

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

I II .. I I I. ..I 111 I.. I
`

`
`

0 I 4 49;  -20
ZOO       300       400       500       600       700       COO      900

Flf`ST   ANODE    TO   CATHODE    VOLTAGE  (Va,_k)  V

Issue  2,  Page  6

u



BRIMAtt CATHODE  FtAY  TUBES AW47-91

TELEVISION

PICTURE  TUBE

Rectangular  Face..

Electrostatic Focus
Deflection Angle
Alumlnised  Screen

Grey  Glass...

Straight  Gun   ..  .

B8H  Base,  CT8 Cap

GENERAL

19 in.  Diagonal

.......... Magnetic Deflection

....   |10°  Diagonal

.. White  Fluorescence
..... 75°/o  Transmission  (approx.)

..     NonlonTrap

External  Conductive Coating

Heatervoltage                                  Vh           6.3     V
Heatercurrent                                lh            0.3     A

The  cathode  ray tube  heater should  always  be connected  at the  chassis  end  if used  in  a
series  heater chain.

DESIGN  CENTRE  RATINGS

Maxlmum Second and Fourth Anode Voltage
Mlnimum Second and Fourth Anode Voltage
Maximum Third  Anode Voltage
Maximum  First Anode Voltage
Maximum  Heater to Cathode Voltage,

Heater Negative (d.c.)
Maximum  Peak  Heater to Cathode Voltage.

Heater Negative
Maximum  Impedance Grid to Cachode (50 Hz)
Maximum  Resistance Grid to Cathode

Va2.a4(max)

Va2,a4(min)

Va3(max)

Yal(max)

Vh-k(max)

Vh-k(pk)max

Zg-k(max)

Rg-k(max)

20*      kv
13kv

+1000to-500    V
700V

250V

400tI     V
0.5   MQ
1.5   MQ

A
All  voltages  referred  to cathode.
• For I.2+at=O.

t Absolute rating.
± During a warming-up  period  not exceeding 45 seconds.

I:rb:Sinii:rorti::i:ga:k¥:Tr€P£:¥:::dsebp¥:t:I:Ih!:¥.e a Suffix S after the type n u mber.

HJ R& L      Dce®mb®r.1967                                                                                                                                                          Issue  4.  Page  1
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AW47-91 CATHODE  FtAY  TUBES BRIMAF[

I NTER-ELECTRODE   CAPACITA NCES

Cathode to all
Grid  to all
Second  and  Fourth  Anode to  External

Conductive  coating  (approx.)                               Ca2,a4-M

§ Inter-electrode capacitances with  holder capacitance balanced  out.
¢ Total  Inter-electrode  capacitances  including  a typical  B8H  holder.

1250

¢
3.5       pF
8.5       pF

pF

TYPICAL    OPERATION-Grid  lvlodulation  (Voltage  referred  to  cathode)
Second  and  Fourth  Anode Voltage
First Anode Voltage*
Final  Anode Current

lt:radg:e:ai::e:V,::E::e:Rpaj:g:rfeorFocus

Gr(!sde:°chcaaihf°odre,jvm°jl:a)8eforcut-offofRaster

¥::iak4ck                468                         568
la2+a4            350       500            350       500
Va3.k                  O t0 400                0 to 400

35.5      40.5           39.5      45

V 8rk                    -5fl                        +!n           V

TYPICAL    OPERATION-Cathode  Modulation  (Voltage  referred  to grid)

iin¥dn£A:a:njdd::8;:or#:8;:n:::gve°;;ar8:ocus            #i:a:8      3584t:8%8        3585t;3%8  ;i

::fhr°:d:uia:t:::ri:°`;%,:a::C:::ecut.offofRaster                     31.5    35.5        34.5    39.5  V
(See chart for  limits)                                                  Vk.g                            51                              62           V

*  Within   ¢his   range   a   higher   Firsc   Anode   Voltage   will   provide   an   improved   focus

performance.

PICTURE   CENTRING

#:# : : Tf:8tanne:efl:rcdeenntsrj:yo:`::: ::: i:ffinee,:kfsr:emu 'rdefe°rte::: i;: :h a n                    :3 mGms

NOTE

!f:e!:;S::¥io::S:;o:i:P#s:ep:r:oi::::::et;vii{i:X{S;::s§a!f:,:`£:;r#iag¥o:v::di::I;:ndce:o£!e:#{ru:i:;C!::|i
per hour, the window will  normally  provide adequace  protection.

DEF:LECTION   ANGLES

Weiid8thh`
Diagonal

WEIGHT
Approximate  Single Tube  Weight  :   Fa:tked

December,1967



BRIMAR

rl

Ziil

CATHODE  fIAY  TUBES AW47-91

All  dimensions  in  mm. Not to  be  scaled.

Notes i

::sPuurr£:5.thasftcheesseha:;ne8o?Pteh:t:::t:::£'i¥hsjnj:htshjasreaarefa(ytg:lei:i:rmc)onmv=yx::

:::C£Vkee:h(esubcu{bassht::'tsne°:fbree§fii:£:dpycj{jhn!;tmhi=er:j€l]?.nunlessspecialprecautions
t   Determined  by  Reference  Gauge  No.16 (JEDEC  No.126).

i;e:h!:et|:I:Ce{i::of:#:i:;:e{::£:i°::f¥e;n:E;:¥;ev,:ahi!re:#:n;:i|;h;:frif8:I::'u!;n*:°f::¥::::ic!it:S::o§nh;°;#ta§:
with  the  bulb axis and  having a diameter of 44mm.

fTa::dT:x:Ts¥omnsdL#:nastj::;apto::::arcoeu:eda:hmea¥e:ft3h:TUTg,ear;:,I:::np:::rTdaexj#:r:
than  2 mm.

Tuhrerroeu[:da[nn:ntnhue'acrf38:::,°tfhaentju-::rs°hnoauc,%a:i:t8%jthha£'da,::tjenr::,fs3PeT,:n:nd`°°mm
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BHIMAH CATHODE   RAY  TUBES AW47-91

004®C!
CATHODE    MODULATION
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AW47191 CATHODE  IIAY  TUBES BRIMAF[
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BniMAn             vALVEs

®

C17AA

Curl.ent  Equipment  Type

TYPE   C17AA

B8H   BASE

lq=Y

The  BRIMAR  C17AA  is  a rectangular 110°  deflection  angle  teletube with  electro-

:;;::rf?sCu;'h]atneaJ¥tTj:!Sgerdeyscgieasesnf:::pFaxt:e#:Lca°:rdauncstiv]:s;Co°nat;:8a.p#:;:Carceee,;
70  per  cent.

RATINGS

Heatervoltage  ............. „          6.3volts

#e!:c:I:r%ti:.i!: (¥;;I :i..       :::       :::      i;i:air:i:oi:!tLinb.s. max.
Focus  Anode voltage  (Va3)      .........- 500 to  1.000 volts  max.

Ei:::A::g:¥:i::g:(¥::)       :::         :::        :::        388::i:::inx..
2  volts  max.

200  volts  max.

410 volts  max.

180  volts  max.
||0°  approx.

300 volts
300 volts

30 volts
-30 to -72 volts

i:jadtevr°:toa8€a(tvh8!dpeeavko|tage.{VhL)a;thod.:.
Positive......,........

Heater  to   Cathode  Voltage   (Vi`i`)   Cathode
Positive  *     ...............

Heater  to   Cathode   Voltage   (Vi`k)   Cathode

Diag¥neaiag:aec:.;anAi;.Ie      :::         :::         :::
*  During  warm-uP. for  a  Per.Iod  not exceeding  4S  seconds.

OPERATING   CHARACTERISTICS
Final  Anode  voltage      ............          16  kilovolts
Focus  Anode voltage   ............
First  Anode  voltage      ............
Peak  to   Peak   Modulating  Voltage  for Beam

Grjdcvuor,r,ea::°tfot:Out?off Beam current       ...

INTER-ELECTRODE   CAPACITANCES

:i;,aio::::i:oea:: i:;tern;;:coat:,.L:g      ;:;       ::;       i;io3o:p:::;x.

NOTES:

A.aNn°odhearv:i::g¥;rba:,or;dia6t:3V.:SAptr::rtcaegdesbayb:ties,t:bkev*:ne:£jeeiai:!:ta;nba:

necessary  to  protect against  prolonged  exposure  at  close  range.

B.i:;:f,t;,n?#::n::rw::i,;t?uiefdgsds:aa:t:I,;f:t:hhTn:dre:c:t:r:s::::i:in:t£:,;.#°:h:h:tu:reyT£|3

April  1960 C17AA-I
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vALVEs             BRIMAtt

3'16
I I I 1111 111 Ill I I I I

I I I I I 'cOOi55=8Cro0
I

)\1 1' I.I J|
BRiMAR  Cr7AA . >1

V£+4-13  17
¥-/ I '11

V '1

/ I.

/ / I I

/ I

/
/ (

I

/
/ I II I I

I, I

V I

/
I I

I I

/
/ // /

I

I

I

I I I

I

I Ieo      -70      -60      -50      +0      -sO      - • +0
CFUD  veiTAGE  volt: s

REFERENCE   LINE   GAUGE  JETEC   No.   126

±cTo.

I.....I
y  .  .5ao|2+ .s7.

/.
• 7 I A.±.aI.C

}.i.

---,.2.2.DIA.

i
ry      I      .27..               '

500.0'0.

I.ue

rx I 250.

1

REFEaENCE     LiNE    is    DETEf`wiNED
BY    PLANE     C-C    WHEN   THE   C^uCE
ls    SEATED   AG^lNST   THE     BULB

I 3.T

I

I .'6®i:883:

April  1960 C:II AA,-1

®



nHiMAH             vALVEs
C17AA

April  1960                                    ©  1960  Standard  Telephones  and  cables  Limited                                     C17^A+.3

rl



®

®

®



BRiMAn             vALVEs
C17AF

Current  Equipment  Type

TYPE  C17AF

B8H   BASE

KEY

Tri;a:eRn'ttat:iet±Preos€a't7cAfFo::s:arnecatiaunm8#iizre£`s°c°re::f':::j°annaenx€'eerntae,`ectounbdeu:jj;:

::aat#;=jhmeastcei;e7noc;i:ucreLst.Whltewithagreyglassfaceplatewithatransmission
RATINGS

Heater current          ...

E::[eAnvo:I:af:,Cage

1

I:ncajsAAnn°oddeevv°:i:ggeetyv
Focus  Anode  Voltage  (V

i::::A::!:(:i::8:((:
Grid  voltage  (Vg)  positive    ...

2:3::,:;(nomina,)
*16 kilovolts  max.17.6kv ab. max.

...            *13  kilovolts  min.
...           *750 volts  max.
...           *500  volts  max.

*750  volts  max.
*500 volts  min.

....           *2voltsmax.
Grid  voltage  (Vg)  negative   ...
Heater  to  cathode  voltage   (Vhk)..:athod.i

positive......
Heater  to  cathode   voltage..(Vhk)..£athod.i

Hena:::t[tvoecat.hbde;;|tage..(Vhk)..tathod.;
positive.........

i:::g:.3n:a!,)d:e:,:e:.:,:.:n::n:i,:e:::
* Voltage with  respect to cathode.

*150  volts  max.

200 volts  max.

180  volts  max.

t410 volts  max.
1.5  Mf2  max.
2.5  MQ  max.
1.5  MQ  max.
||0° approx.

t During  equipment warm-up  not exceeding 45  seconds.

OPERATING   CHARACTERISTICS
Va3  ±  16  kilovolts.
Va2  ±  0450 volts  (adjust for optimum focus).
Vai  ±  600 Volts
Vg for raster cut-off ±  -38 volts to  -78 volts

N3eTaEk.i°Apie::,tina::su':t::s8u¥:ttaj:t£°rre::gc€?obceaatTocduer.rent±3°V°'ts

INTER-ELECTRODE   CAPACITANCES
Grid  to  all          .....................             5   pF  max.
Cathode to  all                                                                                                   4  pF  max.
Final  anodetoexternal  coating       .                                                          1750  pF  max.
NOTE.-This tube  uses the standard  B8H  base with the  longer spigot.

G:o:.:[R:?:L:tint:;:;Ta:nscd::asr:?;tu:tgo¥rb:#?:ja:t:§Pn.s'tsA::v::d;:n:£e:d3baetxo:v::sS£;:i?t:?ho:s:

range.

April   1960 C17AF-1
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BRIMAR             vALVEs

a

C117SM

Current  Equipment  Type

The  Brimar  C17SM  is  a  rectangular  90°  deflection  angle  teletube  with  electro-
static  focus.  an  aluminised  screen  and  external  conductive  coating.    The  screen
colour  is  white  with  a  grey  glass  faceplate  with  a  transmission  of approximately
70  per cent.

RATINGS

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

i;i::!siA:!i!e!i!i!ie!(i;)3;:)
Grid  Voltage  (Vg)  P
Heater to Cathode
Heater to Cathode
Heater to Cathode Vo
Diagonal  Deflection  Angle

Cathode  Positive

...     6.3volts
•..      O.3amp.
...18  kilovolts  abs.  max.
...12kilovolts  min.
...- 500tol,000volts max.
...     500voltsmax.
...     250volts  min.
...     2volts  max.
...     200volts  max.

Cathode  Positive *
Cathode  Negative

410 volts  max.
...180volts  max.
...     9o°  approx.

*  During warm-u|.. for  a  I)eriod  not exceeding  45  seconds.

OPERATING   CHARACTERISTICS
Final  Anode  voltage           ...............     16  kilovolts

::r:is!?nT:::v::j:i::.,ng:i.I.ag:::fo,B::;mci::..nt:;;!88:::::
150  /4A                ..................      30  volts

Grid  voltage  to  cut-off Beam current .........- 33 to -77 volts
For  characteristic  curve  refer  to  type C21SM.

INTER-ELECTRODE   CAPACITANCES

:i::ai°;:::i:a:a::Ex:::rnai:;atin::        :.:       :::       :::   :;§#:;;X.
NOTES:
A.fiTn°aihaanromdfeu'voi:::€srbaed,'oa#°qn6jEv?r°£tucveoitabgyest:LSo;:b,e6#¢esno::esrha{tei8jna:

may  be  necessary to  protect against  prolonged  exposure at  close  range.
a.     3:jf:oTaj8nt:tierehewnjtxs:#es;:sus'adgebeofmt°h:n:fedctjfo:uS:aam pt°hsi:i:gnhtf£: :huen{

This   position   is   normally  immediately   behind   the  scanning  coils.

April  1960 C17SM-1



C17SM

April  1960

vALVEs             HHIMAH

NOTES
I       ALL   OIMENSK)NS,lN   INCHES
2     ANODE    CAVITY    CAP.IN    LINE±   30°

WITH     VACANT   BASE    PIN    No   6
3      REFEfiENCE     LINE    DETEf`MINED    BV

POSITION    OF    CAuC[    f`ETM^   N®116

(see  page  299)

©   1960  Standard  Telephones  and  Cables  Limited C17SM-2

®
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BnlMAn VALVES
C19AH

Current Equipment Type

TYPE Cl9AH

B8H  BASE

KEY

The  BRIMAR  C19AH  is  a  rectangular  114°  deflection  angle  teletube  with  tri-

potential  electrostatic  focus,  an  aluminised  screen  and  an  external  conductlve
coating.    The  screei  colour  is  white  With  a  grey  glass  faceplate  (transmission
70  per cent approx.).   The screen  shape features  much  "squarer"  corners than
conveitional 110° tubes.

Heater current         .,.............         0.3
Heater voltage         ... ............           4.0

RATINGS

amp.
volts

r'

Final Anode Voltage
Final Anode Voltage
Focus Anode Voltage
Focus Anode Voltage
First Anode Voltage
First Anode Voltage
Grid Voltage
Grid Voltage
Heater to Cathode Voltage
Heater to Cathode Voltage
Heater to Cathode Voltage

positive
negative

positive
negative
k positive
k negative
k positive

Supply  source Impedance-aa             .........

16.5                   kv max.
13.0                    kv  min.
750                    volts  max.
500                   ¥olts max.
700                    vol.ts max.
500                     volts  min.
2.0                     volts  max.
150                   , volts  max.
200                    volts  max.
180                     volts  max.
*410                   volts  max.

1.5                      Mo max.

Supplysourcelmpedance-a]             .„          .„          ...          2.5                      MQmax.
Grid-Cathode  Resistance (Rgk)   .........         1.5                      MQ max.

*  During equipment warm-up no` exceeding 43 seconds.

OPERATING  CHARACTERISTICS

Final Anode voltage                    ova8)                                      16                       kv
Focus Anode voltage                 (Va2)    (adjust for °Ptim{[j;;uS)       vo,ts

First Anode voltage                     (Vai)                                      550                    volts
Grid Voltage for Raster off ...- 38to-78     volts
Peak to peak Modulation for l50  HA beam current      30

INTER-ELECTRODE  CAPACITANCES

Grid  to  all        ...............

Cathode to  all              ............
Final  Anode to  external  coating     ......

November   1961

...            5.0

...           4.0

...            1,750

volts

pF
p-F

pF

C19AH-1l
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BRiMAn                vALVEs                 c49AK,Aw47_90

Current Equipment Type

TYPE

cioAiKiAlw4m-so
B8H   BASE

The BRIMAR C19AK/AW47-90 is a rectangular 110° deflectioo angle teletube with
electrostatic focus. an aluminlsed screen and an external. conductive coating.  The
screen  colour  is  white  with  a  grey  glass  faceplate  (transmission  70  per  cent
approx.).   The screen shape features much  " squarer " corners than conventional
1|0° tubes.

Heatervoltage           ...............          6.3                      volts
Heater current          ...............          0.3                       amps.

RATINGS

Final  Anode voltage                      rya8+a4)
Final Anode voltage                     (Voa+ai)
Focus Anode voltage                   (V®3)       positive
Focus Anode voltage                   (Va3)       negative
First Anode voltage                     (Vai)
First Anode voltage                    (Vat)
Grid voltage                                   (Vg)
Heater to cathode voltage      (Vhk)
Heater to  cathode voltage      (Vhk)
Heater to cathode voltage      (Vhk)
Supply source Impedance-8         ...
Supply source Impedance_I         ...
Grid-Cathode  Resistance        (Rgk)

16.0                    kv.  max.
13.0                     kv.  min.
1.0                      kv.  max.

......             2.5

1.5

volts  max.
volts  max.
yolts  min.
volts  max.
volts  max.
volts  max`
volts  max.
MQ max.
MO max.
Mfl max.

n

* During equipmen` warm-uP  nol exc.eding 4S seconds.

OPERATI NG  CHARACTERISTICS

FinalAnodevoltage                       rya8+a4)      ......          16                         kv.
FocusAnodevoltage                    (VaS)            ......          Oto400           volts
FirstAnodevoltage                     (Va,)            ......         400                     volts
Grid voltage for Raster cut-off      .........- 38 to  -94 volts
Peakto peak Modulation for l50pA  beam current       30                      volts

INTER-ELECTRODE  CAPACITANCES

Gridtoall        ..................           6.0                           pF

Cathodetoall              ...............          4.0                        pF
FinalAnodetoextemalcoating     .........          1,150                  pF
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BniMAH             vALVEs
C21AA

Current  Equipment Type

TYPE  C2lAA

B8H   BASE

:t!:jcBt;rut,Ra:2:,A:jjnsjsae:e::::§:'aarn|t:;tdeerf|:r::nnda:8[.:v:e:eotaut?negY#ee'seccrtere°;
colour  is  white  with  a  grey  glass faceplate  with  a transmission  of approximately
70  per cent.

RATINGS

Heater voltage            ......

®

Heater current          ......

i::c::is;A:;.i%i;!j:,;!!i)3,I:)

:::::::§€:a:t#!:¥V:a:I:t:agg:e((¥V:h:k})€C:|t:h:°€d:eLPo:jt::t:Y::
Diagonal  Deflection  Angle   ......

6.3  volts
0.3  amps.
17.6  kilovolts  abs.  max.
13  kilovolts  min.
-500 to 1  000 volts max.
500 volts  max.
250 volts  min.
2 volts  max.
200 volts  rna.x.
410 volts  max.
180 volts  max.
||o°  approx.

*  During warm-uP, for  a  Periocl  not exceeding  45  seconds.

OPERATING   CHARACTERISTICS

Final  Anode  voltage .........

:g:is#E:eae¥voi!:i::;.t,ngvo,tagef.orBeamCrir.rentof

Gr`i:°V"ottage to cut-off Beam  current     ......

INTER-ELECTRODE  CAPACITANCES

Grid  to  all        ...
Cathode to all
Final  Anode  to  External  coating    .........

16  kilovolts
300 volts
300 volts

30 volts
-30 to -72 volts

i:!o#:5;x

NOTES:

A.rn°odhearv:i::g¥s-rba:,or;d|a6tj£C.'SA?rv°oituacgeeds:gotvh:S.t6uES:oh::s°hpj:I:::::ta;`nba:

necessary to  protect a.gainst  prolonged  exposure at close  range.

a.    ;i:fit: #?::f:ee:te: rYJ#,nyt#€d:,:§u::;Pb:ehhi::u| ::h:e::!naj;:nig a:!i::sit:: nt Eta: ut# eyT fi:
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nniMAH             vALVEs
C21AF

Current  Equipment  Type

TYPE  C2IAF

B8H   BASE

KEY

i;:a:t;;;R:t!:[e:s:c:r;p:;:,s::i`:c:cj:i;i;?h:rtn::la:n#:::r#o:o,=des:;;:c:e#n:e::i:e:rn:ae:I::t:u:bf:s!,::;
RATINGS

Hea.ter  current           ............

:i;:::,;fA:::i;::#i!;:((i;i):::Ltt|,Vyee

®
§i;a!te§r§!ij§§#!!):§:::!§i;j[e:e(vhk)

Hepa:=!:i::  cat.ibde  +5Itage..(Vhk)
negative.........

Heater  to  cathode  voltage   (Vhk)

A:p:a:s#)e:::i:.:i:i:g::::..
Bi:gon;i.defle.c.tion  a.ri:le     :::

cathode

cathode

cathode

#6:k#S:6Tt°smJ:£:)17.6kvab.max.
*13  kilovolts  min.
*750  volts  max.
*500 volts  max.
*750 volts  max.
*500 volts  min.
*2 volts  max.
*150 volts  max.

200 volts  max.

180 volts  max.

t410 volts  max.
......           1.5  MQ  max.
......           2.5  MQ  max.

...           1.5  lvlQ  max.
......          ||0°  approx.

* Voltage with  respect to cathode.

t During equipment warm-up  not exceeding 45 seconds.

OPERATING   CHARACTERISTICS

¥::=#[3°vvoi:tss(adjustforoptimumfocus).

¥:[fo=r:%°teYr°:tusi.off±_38voltsto-78volts.

N8eTaEk.i°ATie:5ira::su':t::s8u¥:|ta;:t{°:e:;:cttob:aatTocduer.rent=30Volts.

INTER-ELECTRODE  CAPACITANCES

:,::aio;ieoa:,:::..:xter;.a.,coa::;g     ;::        :::        :.:        :::       :;;o:p:FXLax.
NOTE.-This tube uses the standard  B8H  base with the longer spigot.

GE;¥i:,::L:Tnt:;:ira:n.:cdeh::g;tua:g.exs;!a:y|:r#a::;i?;:sA,?.r:o#a:g:e:s¥v:;Sui6.uEa:??h.:s:

range.
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HHIMAH VALVES
C:IBA;K/A:Wg®-sO

Current Equipment Type

TYPE

c:I3AiK/Aw9a-GO

B8H   BASE

:|he:t:5!%#f:::s?¥[AaY¥5m9j-n9j::iascrreec::na8nu!a:n`:&:edr:#Cctj:3uacnti|eetce:::junbg:WTj;:

ichr:::rce°e'::[isp:fhej::u::`shmaugcrfy.8s'::Safraecrep,I::er!terrasntshmajnss:::v7e°n:jeorncain,t.apoptru°bx;i:

Heater voltage           ...
Heater current         ...

............               6.3

............               0,3

Final Anode Voltage
Final  Anode Voltage
Focus Anode Voltage
Focus Anode Voltage
First Anode Voltage
First Anode Voltage
G.rid Voltage

RATINGS

(Va2  +  a4)

(Va2  +  a4)

(va3)        positive
(va3)       negative
(Val)
(Val)

(Vg)
Heater to cathode voltage      (Vhk)
Heatertocathodevoltage      (V|ik)      k
Heaterto cathodevoltage      (Vhk)      k
Supply source  Impedance-a2          ...

positive
8ative

16.0                      kv.  max.
13.0                       kv.  min.

1.0                        kv.  max.
500                     volts  max.
500                      volts  max.
200                       volts  min.

+2.0                 volts  max.
200                      volts  max,
125                       volts  max.
*410                   volts  max.

....           1.5                          MQ  max.
Supply  source  Impedance-a ........ „          2.5                       MQ max
Grid-Cathode  Resistance         (Rgk)                                        1.5                       MQ  max.

*During equipment v/arm-uP  not exceeding  45 seconds.

OPERATING  CHARACTERISTICS
Final Anode  voltage                      (Va2 + a4)                                16                         kv
Focus Anode voltage                  (Va8)                                     OJ00             volts
First Anode voltage                     (Va])                                       400                     volts
Grid voltage for  Raster cut-off      .........          ~ 38 to  -94  volts
Peak to  peak Modulation for l50 uA  beam  current       30                       volts.

INTER-ELECTRODE  CAPACITANCES
Grid  to  all         ..................             6.0

Cachode to  all               ...............           4.a

Final Anode to external  coating     .........          1.800
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B8H     SFIABKGUARD   S   C.B.I   BASE

B8H
Sparkguard S

VIEW  FF`OM   FF\EE    END                                                        ELECTRICAL    CONNECTloNS

A  metal  plate  within the  B8H base,  which  is  taken out to  a  flat,  side,  earthing tag,   forms  a
spark  gap  to  the   first  anode  and  focus  electrode.    The  plastic  of Sparkguard S  is  coloured
black.

Tube  types   fitted  with this  base  have  a suffix S  after the type number.    Sparkguard Stubes
can be used  in  any  set  without  cil.cuit modification,  but  in  sets  designed  for Sparkguard R
protection   the  side tag  must be bonded to  pin  5  on the  socket.
It  is recommended that the earthing tag  should be  returned to the  external conductive  coating
by the  shortest  possible   route.     The   resistors   of  2.2kn  placed  in  series  with the  supply
leads  to  the   first  anode  and   focus  electrode  should be  such as  to have  a minimum  surface
leakage  path between  leads  of  10  mm  (e.g.  at  least  1/2  W  size).

Connection  to  the  earthing tag  should be  made  by means  of a  push-on  connector  so that the
connection  may  be   I.emoved  whilst  the  deflector  coil and  other  neck components  are being
fittedtothe tube.     An  example  of  a  suitable  connector  is  the   AMP   ''110   Series   Faston
Receptacle   "(AMP  of  Great  Britain  Ltd.`  Terminal  House,   Staninore.       Middlesex).

Thorn  Radio Valves and Tubes Limited
Jam.     1972,   Issue  :i,   Page  1 HEill
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