


a
`®

a
®

®

a
®

®

®

®

®

®

HIVA0  LIMITED
A  General   Instrument  Company

Stone field Way, Victoria Road,

South Ruislip, Middlesex,

England, HA4 olT.
Telephone  :   01-8451288                    Telex  :   22623

Authorised  Distributor  in  U.K.  :   Townsend-Coates  Ltd.,  Coleman  Road,  Leicester,  LE5 4LP.

PRODUCT RANGE :

Electrometer valves                        Spark  Gap  Tubes

Cold cathode  Tubes                       Numicators

Barretters                                            Flash  Tubes

Filamentary  Lamps

Neon Indicator Lamps

Dekatrons

ELECTRO-OPTICAL  PRODUCTS  GROUP

Hivac Limited         Nore Electric company Limited        Vitality Bulbs Limited

Chicago Miniature Lamp works        Signalite hcorporated



.h.I

-::i::i



n,®,A®,®a,®1nJ[U97[yr`l
Glow  Diodes
Cold cathode discharge tubes designed for                                                                                                        A series
operation in a wide range of electronic applications.

IIIIIIIIIi

Type A039A A059 A329 A230 A240F

21.5mmmax.23mm

BreakdownVoltage 66-72V 65-75V 135V max. 80V max. 360440V

MaintainingVoltageatDesignCinrrent
50riov 52-60V 60-75V 62V max. 180V min.

Design  Current 0.3mA 0.3mA 2.OnA 5.OmA -
Average  Life 5,000 hrs. 7,500 hrs. 5'000 hrs. 5,000 hrs. -

* Typical
Timers Binary Photochoppers Proportional Transient

Application Decoding Controls Suppression

IOutlineA
Notes 1,   7,   8 3,  7,  8,   10 4.  5,  7,  8,  9 2,   6,  7,   8 -

Outline A A A 8 8

Notes :

6.2mmmaxdia.
1.  Leakage  resistance   1012   ohm  min.                    8.   Anode  identified  by  coloured  spot.

2.  End   of   life   is   a   5V   increase   in                    9.  A   version   of   the   A329   in   which

I25.4mmmax.23mm

Fo:i;gebreakd°Wn   °r   maLntaLmn8                     :Le:ihfetctt:::pgu:::i;:1:[bgL:Sthcne°c:;e:d::::]!:

3.  End  of  life   is   a  6V   increase   in                       ;;tde2L°Aapipsr°:i:ii;%]iye. 0.6r|EFe:i
max.    breakdown    or    maintaining                         "A329    Half    White".    This    type
voltage.                                                                                   supersedes  the  type  A083.

4.   End  of   life   is   a   10V   increase   in                  10.   These    tubes    are    supplied    with
max.    breakdown    or    maintaining                         the   characteristics  shown,   but  are
voltage                                                                                 categorized   into   groups   having   a

maintaining  voltage  spread  of  2V.
5.   Extinction  voltage,  58V.

JnOutline8

*  Although   the   function   for   which
6.  Extinction  voltage,  45V.                                             each tube was originally designed  is

shown,  they  may  be  used  in  many
7.  Dark  effect  reduced.                                                    other  applications.

.

STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT GENEFIAL

TELEPHONE :  01-8451288                                                                                     TELEX  :   22623 lil
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Glow  Diodes
A  Series

Type A243 A257 A258 A280 A287 62mmmax.d'-a.21.5mmmax.jmOutlineA

BreakdownVoltage 68-76V 125-145V 200-230V 205V  mln. 58-80V

MaintainingVoltageatDesignCurrent - 65-80V 80V - 60V max.

DesignCurrent 3.OmA 2.OmA - - 0.3mA

Average  Life 5,000 hrs. 5,OcO hrs. - - 5,000 hrs.

* Typical
Timers Difference Flash  Tube Transient Memory

Application Diode Triggering Suppression Circuits

Notes 2,4 3,4 - 4 1

H:[mdTa25.4mmmaxjnm

Outline C A 8 8 A

Notes  :

1.  Leakage  resistance   1012  ohm  min.                    4.   Anode  identified  by  coloured  spot.

2.   Leakage  resistance   1010  ohm  min.
*  Although   the   function   for   which

3.  End  of  life   is   a   10V  increase   in                        each  tube   was   originally   designed
max.    breakdown   or   maintaining                       is    shown,   they   may   be   used   in
voltage.                                                                              many  other  applications.

Further   information   and  Applications   Notes   on   the  use   of   Glow   Diodes   is   available   on
request from our Technical  Services  Department. Outline  8

6.2mmmc]x.dia-27mmmc]Xou,llm



Glow  Diodes
A range Of voltage regulator and reference tubes. Z  Series
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Type Z82R7 Z83R4 Z9lR7 Z100R12 Dimensions

Max.  BreakdownVoltage
110V 110V 130V 150V

6.2mmmax.dia.27mmmax.
Typical  BreakdownVoltage

102V 100V 110V 140V

FtefBreesTg=  f3ii:gi 82 ± lv 83  ±  1V 91  ±  1V loo ± lv

Design  Current 2.OmA I.5mA 1.5nA 3.OmA

*fcoTrrR::uFaat::e
0.25-7.OmA 0.254.OmA 0.25-7.OmA 0.6-12.OmA

T6gleE:::::e - 2;inN I a C - 2.inN I a C - 3 .SmN I a c -9mv/OC

tMa8urorg£:atfng 10.OmA 6.OmA 10.OnA 14.OmA

c#F;ngE:rsthi:gtRegulator 0.25mA 0.25mA 0.25mA 0.7mA

23in inn.C#¥t:h:nat°t:ae:P:a::I:i:1 0.45mA 0.4mA 0.4mA 1.8mA

Life  Expectancy 30,coo  hrs. 30,coo  hrs. 30,000  hrs. 30'000  hrs.

Typical  Variationat250hours
< 0.2% <0.20/o <0.3% < 0.6%

Notes  :

* Limits  for  less  than  one  volt  variation.

t Maximum continuous  current without permanent  damage  to tube.
Anode  identified  by  red  spot.
Equilibrium  conditions  reached  within  2  minutes'  operation.

Further   information   and  Applications   Notes   on  the  use  of  Glow  Diodes   is  available  on
request from our Technical  Services  Department.

HIVAC    LIMITED

STONEFIELD  WAY,  SOUTH  RUISLIP,   MIDDLESEX,   ENGLAND
TELEPHONE  :  01-8451288                                                                                  TELEX :   22623



Glow  Diodes
Z  Series

u`
Type

11o5Ri
Z116R2 Z133R6 Z143R1.9 Dimensions

Max.  BreakdownVoltage 60V 145V 230V 220V

6.2mmmax.dia.
Typicajoptraegaekdown 5oY 138V - 195V

gtefBrees?gcnen  Xit.:gi 10 + 1V 116 ± lv 133 ± 3V 143 ± 3V

I.i

27in inX.inn.

Design  Current 2. + 0.6mA 2.OmA 0.5mA

*£:rrRe#uFa::rge o6ljnd 0.12-2.OnA 0.8+.8mA 0.3-1.9nlA

T?Fepfi:::::e -9
ny,oc

-15rrN loo - -10mv/OC

tMa8urorg::ating •oRA 3.OmA 6.OmA 3.OmA

23in

c¥in:n?Z:rst£:£tRegulator 0.

T
0.15mA 0.8mA 0,3mA

ou¥ri:itoferpaati:fielwithaCapacitor 1 i 0.3mA I.6mA 0.6mA

Life  Expectancy 30,POOTs. 20,OcO hrs. 20,OcO hrs. 20,000 hrs.

Ty::c3!ovf:Lartsion

io.6ol
<0.3% - < 0.2%

Notes  :

* Limits  for  less  than  one  volt  variation  (three  volts  for  Z133R6).

t Maximum continuous  current without permanent damage  to tubC.

Anode  identified  by  red  spot.
Equilibrium conditions reached within 2 minutes'  operation.

Further  information  and  Applications  Notes   on  the  use  of  Glow  Diodes   is available  on
request from our Technical Services  Department.
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Subminiature  cold  cathode  diode
For use  in gating, and  simple stabilising circuits. NT2

DIMENSIONS

RATINGS

i-EiH

Breakdown   voltage       ...

Maintaining  voltage  at  0.5mA

Continuous  cathode  current     ......

Ionisation  time-anode  pulsed  to  :
10%  above  maximum  breakdown
voltage............

25%  above  maximum  breakdown
voltage............

Regulation  o.2mA-1mA      ...
0.3mA -0.5mA

Minimum       Average

6272

49*                 60

30

Maximum

85*V

65*V

1mA

40us

20                  30                      us

+5               +6                    V
+3*V

*  Standard  test  limits  (other  limits  not  subject  to  100°/o  testing)

NOTE :  The NT2 can be supplied to the services specification  CV2213.
The  NT2T,  a  tritiatcd  version   of  the  NT2,  is  available  for  use  in  total   darkness.

HIVAC    LIMITED
STONEFIELD  WAY,  SOUTH  RUISLIP,   MIDDLESEX, .ENGLAND
TELEPHONE  :  01-8451288                                                                                TELEX  :   22623



NT2
MAINTAINING   VOLTAGE  ASA  FUNCTION   OF    CATHODE     CUBPENT
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Subminiature  cold   cathode  triode
J

for use  in  counting and  automatic control  circuits at speeds up to  lkHz. XCI8

DIRENSIONS

STATIC  CHARACTEr7' FT,ST|CS
(See  test  circuit)
Continuous  cathode  current

Pulsed  cathode  current
(duty  cycle   1  :  5)

Main  gap  breakdown  voltage
(trigger  connected  to  cathode  via  470  Kn)

Main  gap maintaining  voltage  at  lmA

Cathode  legulation  between  0.2~l.OmA

Control  gap  breakdown  voltage

Control  gap  maintaining  voltage

Anode  take-over  voltage
(Trigger  cul'rent = 304A,  Ct == 0,  Rt = 0)

DYNAMIC  CHARACTERISTICS
(See  test  circuit)

Trigger Pulse amplitude  to  cause  transfer  to  anode
(pulse widt'h 75#S Rb = 1Mn, Rt = 100K. Ct = 1,000pF.
Ra = 68KR,  Va = 140V,  Vb = 0)

Deionisation  time
(lk =  1mA,  Va =  180V,  clip  level = 50V,  Rb ±  IM{2,
Rt =  1o0Kn.  Ct ±  1000pF,  vb = 0)

Minimum    Average     Maximum

I

5

210*

68*

400

* Standard  test  limits  (other limits  not subject  to  100%   testing)

RECOMMENDED  OPERAuNG  CONDITIONS
Anode  supply  voltage 140                                              180                         V

Total pulse  +  bias to cause transfer at anode  voltage = 140V                          loo                                                               V

Trigger  resistance

Deionisation  pulse  durat'ion  at  anode  supply voltage  l80V,
cathode  current   lmA

100                                         220                    KQ

1000

The  Xcl8  can  be  supplied  to  the  Services  Specification  C.V.  2486.

HIVAC    Lll-.TED

STONEFIELD  WAY,   SOUT[I  RUISLIP,   MIDDLESEX,   ENGLAND
TELEPHONE :  01-8451288                                                                                     TELEX  :   22623
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Xcl8
TRIGGER  CIRCUIT*

*   Note:  Illumination level 165 ]ux.

When the tube i8 used under low ambient lighting conditions
or in darkness, additional photon priming should be provided
by means of a small neon or fi]amentary lamp.
If the tube is exposed to a very high level of illumination,
Such ag direct Sunlight, Bone reduction in tlie main gap
breakdown voltage may occur due to excessive photon priming.

ANODE  STRll(E  VOLTAGE  ^S  A
FUNCTION   OF  TRIGGER
CuRRENT

',

I u

V
'E

AG
'E

+I I
N Mu

I

I

0               20              40              60              80             loo
TRIGGER CuRRENT  (p A)

MAINTAINING  VOLTAGE  AS  A
FUNCTION  OF  CATHODE
CuRRENT

I
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M I Nl Mu

0                  0.4                 0.8                 12                 1.6
CATHODE CuRRENT  (rnA)

TRANSFER  TIME  ^S  A
FUNCTION  OF  THE  APPLIED
PuLSE  AMPLITUDE
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Cold  cathode  touch  button  tube

A cold cathode triode designed for use as an electronic
touch button, acting both as a switch and as its own
indicator. XCI9
RATINGS

Mininium  anode-cathode  breakdown  voltage  (Trigger  bias  =  OV)  ...............       180Vd.c.

Minimum   anode-trigger   breakdown   voltage

Maximum  trigger-cathode breakdown voltage

Anode-cathode  maintaining  voltage  at  I 8mA

Maximiim   continuous   cathode   current

Maximum peak cathode current

Maximum   anode-cathode   breakdown   voltage  with   80V  a.c.   applied   to   the
bulb  conductive  coating

180V d.c.

80V d.c.

7 I -75V d.c.

25mA

I OomA

150V d.c.

Capacitance  between  conductive  coating  and  all  other  electrodes   ..............      Approx. 4pF

TYPICAL  OPERATING  CONDITIONS

The  dome  of  the  glass  bulb  is  covered  externally  with  a  transparent  Conductive  coating,  and
when  used  as  a  touch  button  the  tube is caused   to   fire   by   the   application   of   an   alternating
voltage  between  this  condiictive  coating  and  the electrodes of the tube.  In practice, the cathode
of  the  tiibe  is  maintained  at  an  a.c.  po.tential  relative   to   earth   and   the   conductive   coating  is
earthed  through  hand  capacity  (see  circuit  below).  The  tube is  in  other  respects  an  orthodox
cold  cathode  trigger  tube.  and  may  also  be  operated   in   normal   cold   cathode   tube   circuits.

0 + 16Ov  d.c.XC19

ir-----+cF,tL-----II-0i
I

15MQ                                                                                                           1 5oV.                               230V                                        I

a.c                                               QC                                                     Ii-
I         14kQ                                -0

i                                                                                                       1 OokQ
OOv d-c-

HIVAC    L.I-.TED
STONEFIELD  WAY,  SOUTH  RUISLIP,   MIDDLESEX,   ENGLAND
TELEPHONE :  01-8451288                                                                                TELEX :   22623



XCI9

MECHANICAL  DATA

Mounting  position

BASE  CONNECTIONS
(Underside  View)

Pin   2  .......  Cathode

Pin   5  ........  Anode

Pin   7  .......  Trigger

Other  pins  to  be  left  unconnected.

Any

International  Octa]

DIMENSIONS
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Miniature cold  cathode triode
A medium current tube suitable for s`A/itching relays
and other electrome€hanical devices XC23

DIRENSIONS

Red   Spot

sTATlc  CHARAcrERISTlcs
(See  test  circuit)

Continuous   cathode   current           ......
Pulsed  cathode  current

(duty  cycle  I  :  5)     .........
Main  gap  breakdown  voltage
Main  gap  maintaining  voltage  at  7.5mA
Cathode  regulation  between  2-15mA      ...
Control  gap  breakdo`wn voltage     ......
Control   gap   maintaining   voltage            ...
Transfer  current

ova =  140V,   Ra =  15KS2,  Rt =  33oKR)

DyNAMlc  cHARAcrERISTlcs
(See  test  circuit)

Trigger  Pulse  amplitude  to  cause  transfer to  anode
®ulse width = 754 sec.,  Rb =  1MS2,  Rt = 47KS2, Ct = 1000pF.

Ra =  10K8,  Va =  140V.  Vb = OV)

Trigger
Anode
Cathode

Minimum      Average    Maximum
515 rnA

91                     98                     V
Recovery  time

(Ik =  10mA,.  Va =  180V,  Clip  level = 50V,  Rt =  330K!2  to
earth)        ...                                                                                                                                                                               1.8           in.see.

• Standard  test  limits  (other  limits  not  subject  to  100%   testing)

RECOMMENDED  OPERATING  CONDITIONS
Anode  supply  voltage                                                                                                    140
Total pulse  +  bias  to cause transfer at anode voltage  =  140V           ...       loo
Trigger  resistance       .......... „            ............           47

Deionisation  pulse  duration  at  anode  supply  voltage  l80V,  cathode
current   lo rnA          ........................           2.0

180V

V
KQ

-        in. See.

The XC23 can .be  supplied  to  the Services Specification C.V.  5217 .

HIVAC    LIMITED

STONEFIELD  WAY,  RUISLIP,  MIDDLESEX,  ENGI.AND, HA4 0JT
TELEPHONE :  01.8451288                                                                              TELEX :  22623



XC23
TEST     CIRCUIT

MAINTAINING   VOLTAGE  AS  A   FUNCTION    0F    CATHODE    CURRENT.
1_)
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DIMENSIONS

RATINGS

Breakdown  voltage

Maintaining  voltage  at  2.5mA

Continuous  cathode  current

Pulsed  cathode  current

Average  cathode  current  (averaging  time  20m  sec).  ..

HIVAC   I.MITED

M inimum                        Maximum

125                                155V

65                               85V

2.0                             3.0 rnA

8.0 rnA

3.OmA

STONEFIELD  WAY,  SOUTH  RUISLIP,   MIDDLESEX,   ENGLAND
TELEPHONE  :  01-8451288                                                                                TELEX  :   22623
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Miniature Barretter

The   XBl   is   an   efficient   miniature   barretter   with   an
operating voltage range from 9 V to  16 V at a rated current
of 300 rnA.

It   can   be   used,   for   example,   to   regulate   the   heater
current  of a  number  of 6.3  V,  0.3  A  valves  operated  from
a  suitable  supply.

The  XBl  may  be  mounted  in  any  position,  but  free  air
circulation should be permitted round the bulb.

RATINGS:

Mean current     ........        0.3  A
Voltage  range    ........        9-16  V

Miniature  87G  base.

XBI

NC -no connection
to be  made to
these  pins.

1'1Operating

range

7                     8                      9                     10                    11                    12                    13                  14                    15                  16                    17                 18

Volts

Hivac Limited
STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX, ENGLAND
TELEGRAMS :  HIVAC,  RUISLIP                                                                             TELEPHONE :  RUISLIP  3366

June,  1956
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Centre-Tapped Resistance Lamp              X 83

The   X83   (P.O.   Bulb   Resistance   No.    15)   is   a   sub-
miniature  centre-tapped  resistance  bulb  specially  designed
for  use  in  the  most  modern  type  of  regulator  circuit  as
employed  in  the  British  Post  Office  Telephone  Type  706.

RATINGS :

Resistance  at  76 rnA
Resistance  at  30 rnA

....         18±l±ohms.
<  6  ohms.

I

0                            20                            40                           60                         80

Current         rnA
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Spark Gap Tube

A diode spark gap having a nominal breakdown
voltage of 550V.

GD550W

DIMENSI0NS

CHARACTERISTICS  AND  OPERATING  DATA

Breakdown voltage                                                                                                            ...     500-630V
Leakage  current at 450V                                                                                                   < ]p A
Maximum discharge energy                                                                                                 I.5  Joules
Maximum storage capacitor                                                                                         .     8H F
Maximum  repetition  rate                                                                                                  .10  per  sec.
Typical  life  (in  circuit  below  with  discharge  energy  of O.07J  and  a  repe-

tition  rate  of  1  per  sec.)                                                                                            .     40   x   lot;  discharges

G.D.550W

HIVAC    LIMITED

STONEFIELD  WAY,  RUISLIP,  MIDDLESEX,  ENGLAND, HA4 0JT
TELEPHONE :  Ol-8451288                                                                               TELEX :  22623
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Spark Gap Tubes

A range of diode spark gaps in glass envelopes.
GD-V  Range

Type GD2V GD2VA GD2VC GD2.5VA GD3.85V

Nominal  Breakdown  Voltage,  Vs 2kv 2kv 2kv 2.5kv 3.85kv

Breakdown  Voltage  over  Life 1.9-2. I kv 1.9-2.Ikv I.9-2.Ikv 2.4-2.6kv 3.554.05kv

Insulation  Resistance  at  Vs-100V 10MIZ  min. 10M!2 min. 10M`2 min. 10M!Z min. 10Msz  min.

Max.   Discharge  Energy.  repetitive 16J 16J 16J 16J 16J

Max.  Discharge  Energy,  protective 100J     . 100J 100J 100J 100J

Max.  Storage  Capacitor,  repetitive  op. 8„F 8„F 8„F 4.7#F 2„F

Typical  Life  at  looJ 5X103 5X103 5X 103 5X103 5X103
Discharges Discharges Discharges Discharges Discharges

Typical  Life  at  16J 105 105 105 log 105
Discharges Discharges Discharges Discharges Discharges

Typical  Life  at   12J 2.5X 105 2.5X105 2.5 X 105 2.5X105 2.5X 105
Discharges Discharges Discharges Discharges Discharges

Typical  Life  at  3J 106 106 106 106 loo
Discharges Discharges Discharges Discharges Discharges

Outline  (See  Overleaf) A 8 A 8 A

Dimension  `a.  (maximum) 48.4mm 55.3mm 48.4mm 55.3mm 48.4mm

Dimension  `b'  (maximum) 41.6mm 41,6mm 41.6mm 41.6mm 41.6mm

Dimension  `c'  (max.  dia.) 30.5mm 30.5mm 28.2mm 30.5mm 30.5mm

Tapped  Hole  `d' 6BA - 6BA - 4BA

Notes  :

(1)    When  the  applied  voltage  has  a  very  fast  rise  time,  it  is  essential  that  some  light  reaches  the  tube.  For
slow  capacitor  charging  wave forms,  the  tube  may  be  used  in  complete  darkness.

(2)     As  supplied,  the  gap  is  symmetrical.  Discharges  introduce  asymmetry,  and  the  life  will  be  shortened  if the
polarity  is  changed  after  some  discharges  have  taken  place.

(3)    Tubes  in  this  range  can  be  supplied  to  special  order  having  breakdown  voltages  from  lkv  to  1 5kv.

HIVAC    LIMITED
STONEFIELD  WAY,  RUISLIP,  MIDDLESEX,  ENGLANI), HA4 0JT
TELEPHONE :  01-8451288                                                                                TELEX :   22623
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Pulse Transformer

tA.ssTpai'',wtahx.-i,Tipg:eegrT::evd.P,u.I;:i.r:nxs:::=;:sdhe:Lgbnees? ZTC1

DIMENSIONS
Length         . -
Diameter......

LEADCONNECTIONS
Pulse input  ......
Pulse output
Common............

RATINGS
Maximum input voltage    ......
Maximum input discharge capacitor
Output voltage         .........

•........           20mm  nom.

...          10mm nom.

I........            Brown

•........             Yellow

•........             Bare

.........            400V

•........             0.25HF

•........        :::pgurtaglaE:|c:ewri::ire:y;i:#|oi.|EUFt,

discharge capacitor.

TYPICAL OPERATING CONDITIONS

Input pulse voltage ...................           250V
Dischargecapacitor...............0.lHF
Output pulse voltage           ...............          6-7kv

HIVAC    L.MITED
STONEFIELD  WAY,  RUISLIP,  MIDDLESEX,  ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                 TELEX :   22623
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Stroboscopic  Flash  Tubes
LineaLr xenon filled flash tubes

ZFTI
ZFT7

RATI NGS                                                                                           ZFTI
Anode supply voltage:  maximum                           ......          450V

minimum                                            ...          200V
*Trigger pulse voltage         .........          4-7kv

ZFT7
500V
330V
4-7kv

Trigger  discharge  energy .........          2mJ  nom.                       2mJ  nom.
Maximum dissipation       .........           4W
Maximum  discharge energy          ............           20J
Maximum flash rate at maximum discharge energy     ...           12 per min.
Maximum operating frequency  ......          300Hz
Discharge path  length       ......           12 mm

TYPICAL OPERATING CONDITIONS
Anodesupplyvoltage       ...

*Trigger pulse voltage         ......

Charging resistance
Discharge capacitor:    0-10Hz  ...

140Hz  ...
20-250Hz

LIFE  EXPECTANCY (num
Operation at  10Hz, 6W
Operation at loHz,

D,LMENSIONS

See  overl

•..            0.5HF

......              >106

ulse transformer type ZTcl  is recommended for use with these tubes.

HIVAC    LIMITED

400V

STONEFIELD  WAY.  RUISLIP,  MIDDLESEX,  ENGLAND, HA4 0JT
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Stroboscopic  flash  Tubes
Looped  U-shaped xenon fi[[ed flash tubes.

ZFT2,   ZFT2A

ZFTBA

RATINGS
Anode supply voltage: maximum

minimum
*Triggerpulsevoltage         ...

Trigger discharge  energy. . .
Maximumdissipation       ...
Maximum discharge energy         ...

ZFT2,  ZFT2A               ZFTBA
600V                                 650V
220V                                 375V
4-7kv                         4-7kv

...           3mJ  nom.                         3mJ  mom.

low
...            40J

Max.imum flash rate at maximum  discharge energy    ...           15  per min.
Maximum operating frequency  ......
Discharge path length      ...

TYPICAL OPERATING CONDITIONS
Anodesupplyvoltage       ...

*Triggerpulsevoltage         ...

Charging resistance            ...
Discharge capacitor:    0-10Hz    ...

I-40Hz    ...
20-200Hz . . .

LIFE EXPECTANCY (numbe
Operation at  10Hz,low..
Operation at 10Hz, 5J}h .

Dl,MENSIONS

See  over

...           300Hz
......            95mm

I..              0.5L,F

>106
>107

pulse transformer type ZTcl  is recommended for use with these tubes.

HIVAC    LIMITED

E:,i

15V/

50J
15  per  mir

OHz
0mm

500V
6kv
2.2kl2

8LLF

2HF
0.5L,F

>106

>107

STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                   TELEX  :   22623



ZFT2,   ZFT2A

ZFTBA

DIMENSIONS

I

T

e

Red   Spot

I

Trig

Anode

L17--i
ZFT8A

Note:
The type ZFT2 plugs into a standard 2 Amp 2 pin socket.

ZFT2A
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Stroboscopic  flash  Tubes
U-shaped xenon filled flaLsh tubes

ZFT3,     ZFT3A

ZFT4,     ZFT4A

RATI NGS                                                                                     ZFT3, ZFT3A          ZFT4, ZFT4A
Anode supply voltage :  maximum                                                       500V

minimum                                                          250V
*Trigger pulse voltage         .........          4-7kv

Trigger  discharge  energy ......                                                         3mJ  nom.
Maximum dissipation       ......                                                          8W
Maximum discharge energy         ...                                                       40J
Maximum flash  rate at maximum  discharge energy     ...           12  per  min.
Maximum operating frequency  ......          300Hz
Discharge  path length       ......          45  mm

TYPICAL OPERATING CONDITIONS
Anode supply voltage       ......

*Trigger pulse voltage

Charging resistance
Discharge capacitor:    0-10Hz    ...

I-40Hz    ...
20-200Hz . . -

LIFE  EXPECTANCY (n
Operation at  loHz,  8W_ ..Sunun
Operation at  loHz,
Operation at loH|
Operation a_t

;:engS
W...

6.8k£2

3LIF

•..              2LtF

•..              0.5L,F

scharges)

>I06

>5 x  106
>107

*The trigger pulse transformer type ZTcl  is recommended for use with these tubes.

HIVAC    LIMITED

450V
200V
4-7kv
3mJ  nom.
6W
30J

-.5T± Per mln.
OHz

45mm

250V
6kv
6 . 8 k f 2

2HF
]HF

0.5HF

>106
> 5 x I 06
>107

STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                   TELEX :   22623



ZFT3,     ZFT3A

ZFT4,     ZFT4A
DIMENSIONS

ZFT3, ZFT4

*Tubes type ZFT3 and ZFT3A have a RED spot.

Tubes type ZFT4 and ZFT4A have a GREEN spot.

Tubes type ZFT3 and ZFT4 plug into a standard 2 Amp 2 pin Socket.

ZFT3A, ZFT4A
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flash Tubes
Linear xenon filled flash tubes for low speed
stroboscopic  and  warning  light applications.

RATINGS

Anode  supply  voltage:  maximum

minimum
*Trigger pulse voltage

Trigger discharge energy

Maximum  dissipation

Maximum discharge energy

Discharge path length

LIFE  EXPECTANCY

Operation at  16Hz,  50W

Operation at  1 Hz, 20W

ZFTlo
ZFTll

ZFT10              ZFTll

500V                    8 50V

350V                    500V

5-8KV

:;;no&

RE

::a.`
50W

100J

Om

175mm

>106

(number of discharges)

DIMENSIONS

See overleaf.

*The trigger pulse transformer type ZTcl  is r®e

.s-,>

•s-?,-5S

Q>
nded  for use with  these tubes.

HIVAC    LIM.TED

STON'EFIELD  WAY,  RUISLIP,   MII)DLESEX,   ENGLAND, HA4 0JT
TELEPHONE  :   01-8451288                                                                                       TELEX  :   22623



ZFTI0
ZFTll

DIMENSIONS

45mm 209mm max. 45mm

Cathode

25mm

AnodeI

I
D

Red Spot

70mm

7.5mm
max.  dia.Trigger

ZFTll
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flash  Tube
A Iooped u-shaped xenon filled flash tube for low
speed stroboscopic and warning  light applications ZFT 12A

RATINGS

Anode supply voltage :  maximum

minimum
*Trigger pulse voltage

Trigger discharge energy

Maximum dissipation

Maximum discharge energy

Discharge path length

LIFE  EXPECTANCY          (number of discharges)

Operation at  I0Hz, 40W

DIMENSIONS

See overleaf cS©
*ThetriggerpulsetransformertypezTclifms

.s-,>

Ss-?p-3S

©

d  for use with  this tube.

HIVAC    L.MITED

•V.Tb........140mm
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Glow  Discharge  flash  Tubes

.Tg`gthsYo°u`:::et:°gYv:uarruen|fo8r`:WdfsEts;jhbaurt€:nfl:Sfi[tguhtejsn:Ltyhdajrheec':::i
at right angles to the helix. These tubes are mounted on a UX4 base.

FTAI
Range

means of a free running blocking oscillator operating-at the re
flashing frequency. The current taken from a  12V supply is ap

COLOUR OF DISCHARGE

FTAI/A......Amber

::#                                         ;I:u:ee n
FTA1/W.........White

TYPICAL OPERATING CONDITloNS
(when operated from a continuous a.c.  supply)
*Minimum striking voltage  ......           1.7kv peak

Nominal maintaining voltage at  lmA       ...          600V
Recommended operating current      ...                    ImA r.in.s.

*Suitable supplies may be obtained from a low voltage d.c. source by

Saa
Q>6S

®S

1A peak, 25mA average.

-T}S}
©6S

tely

DIMENsloNS

32mm

I      max.   a,ia.

®.)
.ng.

1„rnanlmX.

un

i  10.00  ±0.5mm

60 i 0.25in rm

I

UIT

i  Minimum   Light  Zone

BASE CO N N ECTI O N S
(Underside  View)

HIVAC    LIMITED
STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                  TELEX :   22623
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CHARACTERISTICS AND OPERATING DETAILS

Colour of discharge   ....... „           ..................           Red-orange
Striking voltage             ...........................            2-5kv

Running voltage at o.5mA   ........................           Ikv

Extinction voltage       ...................,.......            600V

The tube should be connected directly in series with the spark plug when used for
ignition strobing.

H.VAC    LIMITED
STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                   TELEX :   22623
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Filamentary  Indicator  Lamps B.P.O.  No.  2
SWITCHBOARD  LAMPS

DIRENSIONS

H
02,.

±0  01  I

T

L+8:::-o-7-

L_+;#
I                                       -o62.

DESCRIPTION AVERAGE  INITIAL   RATING  AT  RATED  VOLTS

Base  C`olour Ref.  No. Filament Min. Rated Max. Min. Rated Max. Rated
Amps Amps Amps Lumens Lumens Lumcns Volts

Green No.2    4V Metal 0.230 0.250 0.270 3.00 3.70 4.50 4

Grey No.2     6V Metal 0.037 0.041 0.045 0.55 0.70 0.85 6

Red/BIack I 2 V  20No.212 V MetalCarbon 0.0170.Ilo 00200.117 0.023 040 060 080 12

Red 0.125 I.00 I.50 2.00 12

Orange No.  217  V Metal 0.041 0.045 0.055 I.40 I.80 3.00 17

Yellow No.  2  24  V Metal 0.093 0.loo 0.log 4.80 6.00 7.20 24

IYellow/Black 24V 55 Metal 0.050 0.055 0.060 2.50 3.50 4.50 24

Black No.  2  36  V Carbon 0.065 0.075 0.084 3.00 4.00 5.30 36

Blue No.  2  40  V Carbon 0.0600.093 0.068 0.076r).I20 3.004.30 4.00 5.309.00 40

Blue/White No. 2  45 V Metal 0-038 300 45

White No.  2  50  V Carbon 0.107 6.50 50

±  This  type  was  previously  listed  as  24A4  and had  a yellow base.

These  lamps  conform  in  all  respects  to  the latest issue of the British Post Office Specification
D 1524  (Metal  Filament  Lamps  except  No.2  45V), D 2136 (No.2 45V) and D 1624 (Carbon Filament
Lamps)  and  also  British  Standards  Specification  1050 -1953.

HIVAC    L.MITED

STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01.8451288                                                                                   TELEX  :   22623



FILAMENIARY INDICATOR LAMPS
SVITCHBOARD TYPES

The following lamps Conform in construction to the B.P.O. No. 2 types.

DESCRIPTION AVERAGE  INITIAL  RATING  AT  RATED  VOLTS

Base Colour Ref.  No. Filament Min. Rated Max. Min. Rated Max. Rated
Amps Amps Amr,s Lumens Lumens Lumens Volts

Black/White 6Al Metal 0.037 0.041 0.045 ().30 0.40 0-50 6

Redt 12HEloo Metal ().093 0-loo 0.108 2.40 3.00 3.60 12

Red/YellowYellow* No.  2  12 Vpal*`ch^ Metal 0.093 0.loo 0.108 0.80 I.00,r\^ I.20,1n 12.A

L,, r\ i I,|Clal U - U 7 `, U ' I \,IV \,  |VO 1  -,\, VVV

-White 50AI Metal 0.050 0.055 (' ()60 960 11.50 50

Black 60Al Me(ill 0.055 () 060 (1065 1250 I 5  Or) 17.50 60

*  Rough   Service   Lamp.

t   Tllis  lanip  type  is  also  listed  as  the  SL  30  signal  lamp  in  British  Standards  Specification  B.S.469;   1960.
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TYPE VOLTAGE NOMINAL NOMINAL NOMINAL SPECIAL
WATus AMPS LUMENS FEATURES

682' 6 0.24 0.040 0.7

May   be   used   at   24-28V

1282 12 I.2 0.loo 3.0

2484 24 3it) 3 uifa``` 7.0

2485 24 1.3 0.055 3.5 May   be   used   at   24-30VRoughServiceLampMa,beiiDcat24-30V

2487 24tA*}` A . as2.8 .1? OTT25`e  .`\r'rl<< rrmy2,.a.1i

i24.2881

28 3.I 0.Ilo 10.5

5085 50 5.0 0.loo 12.5

5086 50 2S.I.i. TJ" 0 , 0 11.5

6081 60 3.6 0.060 15.0

2483 24 2.4 0.loo 11.5

Rough   Service   Lamp2486 24 2.4 0 . 1 00 6.0

5083 50 2il.I uoRlo 11.5

6083 60 3.6 0.060 15-0

H.VAC    LIM.TED
STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                   TELEX  :   22623



FILAMENTARY  INDICATOR  LAMPS
MES  TYPES

TYPE VOLTAGEi
NOMINAL NOMINAL NOMINAL SPECIAL

WATI'S AMPS L"ENS FEATURES

24S3 24 2.4 0.100 11.5

Rough   Service   LampCarbonFilamentLamp38mmmax.OverallLength24S6 24 2.4 0.100 6.0

50S3 50 2S121 . di.Oss' 11.5

50S4 50 5.0 0.100 6.5

60S3 60 3.6 0.060 15.0

BPO   Type   48A
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TYPE VOLTAGE NOMINAL NOMINAL NOMINAL
WATTS AMPS LURENS

AIP,?tLl!

ft3),,+--J2| rf 0.0 .5

6E2 6 0.24 0.040 0.7
P042A 12 0.24 0.020 0.5

HIVAC    LII-lTED
STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                  TELEX :   22623
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Miniature Neon Indicator Lamps STANDARD  BRIGHTNESS  TYPES
6L, 7L, 8L, 9L,10L, 31L, 33L

DIMENSIONS

MAXIMUM   SIZES   ARE   SHOWN   IN   MILLIMETRES

lL

L-'g-o--+

6L

ffil2;  FE
24.a

9L/ 10L                         3lL                    33L

OPERATING  DATA
These  neon  lamps  must  always  be  operated  wit,h a series resistor to limit the current  to within

:E;pri;n€%i;ahg°ew:ai%etsh:st%Rj:n¥]f°o¥.oThheerrs#BPTym;%ft:%esv:`hueev:iuteheofs:[jeesre::§istr°:h;°ur]dtwbe°

:a:C::aot:datt:g::rpe£Few]gt'hfffr:E:`erabnegtew:::c:Efasuffi]eysev::todn8sehaanvdeihoem]Tginsttarjinkj#%::|tafeaj::

:anjgi:gthve°'i:8:Smfrfen8%€6Cid:,Fi8n!°iYgde.:;rrae|i;=i[Veex]g6sThoef]ji:o8fot#:u::°(::cy:::I:tE::3teodr
30,000  hours  (d.c.  operation).

Type ServicesType B'P.O.Type Operating  CurrentRange
Recommended(A.C.orD. Series  Resistor*C.Supplies)

Base

loo-120V 200-250V

6L 996-9214 36A 0.45-0.65mA 82K12,-l*W 270KQ.iw B.P.O.No.2

7L 996-I 109 308 0.45-0.65mA 82K!!, i*w 270KP.,lw BA9s/13

8L 996-I I 10 - 0.45-0.65mA 82Ks!,-I,o-w 270K12iw E 1 0/ 1 3

9L 996-I 10 3 3lA 0.45-0.65mA 82K[Z,+oW 270K!2,lw BA9s/13

10L 996-2110 - 0.45-0.65mA 82KQ,+o-W 270KIZ,±W Flo/13

3lL 996-9215 - 0.25-0.45mA 150Kfl, ibw 470Kn.iw S6s/8

33L 996-9213 - 0.35-0.55mA 100Krz,   ,low 330K!2,±W S6s/8

I  Resistor    tolerance.    ±20°/a  ;    resistors    having    a    higher   wattage  rating  than  specified  may  be  used

HIVAC   LIl-.TED
STONEFIELD  WAY,  RUISLIP,  MIDI)I.ESEX,  ENGLAND, HA4 0JT
TELEPHONE :  01-8451288                                                                                TELEX :   22623
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Miniature Neon Indicator Lamps HIGH  BRIGHTNESS  TYPES
3H,16:i, 34H, 48H, 49H, 53H, 54H

DIMENSIONS

L[i,'.,,)T.:',,,,,,,....,:,

i
|||||||||||||||E-

16H                             34H

I__II.i,.,a:..i)i`.I._._....i ilci.i.,.:)I...,i,,.i,,:I
EEEE-_i_-i

53H                           54H

5.95  mm
dia.  max.

OPERATING  DATA
These .neon lamps must always be operated with a series resistor to limit the current to within
the   range   shown   in   the   table   below.   The   recommended  value   of  the   series  resistor  for
several  supply  voltage  ranges  is  given;  for  other  supply  voltages  the  value  of  the  resistor
should  be  calculated  to  drop  the  difference  between  the  supply  voltage  and  the  maintain-
ing  voltage  of  the  neon  at  a  current  within  the  range  specified.  These  neons  have  nominal
striking  and  maintainin.g  voltages  of  120V  d.c.   and  75V  d.c.   respectively.   The  life  of  the
neons   when   operated  under   the   recommended  conditions  is  generally  in  excess  of  5,000
hours  (a.c.  operation)  or 3,000  hours  (d.c.  operation).

Type ServicesType Operating  CurrentRange
*Recommended  Series  Resistor

loo-120V 200-250V 3cO-350V 400450V
a.c.   only a.c.   or  d.c. a.c.   or  d.c. a.c.   or  d.c.

3H

996-4111

1.8-2.5mA 22KQ,   ±W 100KQ,  iw 150Kn,  iw 220Kn,  lw
16H 1.8-2.5mA 22Kfl,   ±W 100KQ,  +W 150KQ,  iw 220KQ,  lw

34H 996-2124 1.8-2.5mA 22Kn,  ±W 100KQ,  iw 150Kn,  iw 220K{2,   1W

48H 1.8-2.5mA 22Kn,  ±W 100KS!,   +W 150K8,  iw 220Kn,  1W

49H 1.8-2.5mA 22KQ,   ±W 100K!2,   !W 150KQ,   ±W 220KQ,   1W

53H I.8-2-5mA 22KQ,   ±W 1cOK[2,   ±W 150KQ,   ±W 220K{2,   1W

54H 0.8-1.2mA 47Kn,  ±W 180KQ,   ±W 270Kn,  +W 330K!|,  iw

HIVAC    LIMITED

STONEFIELD  WAY,  RUISLIP,   MIDDLESEX,   ENGLAND. HA4 0JT
TELEPHONE  :  01-8451288                                                                                     TELEX  :   22623



Miniature Neon  Indicator Lamps

STANDAFZD  BFtlGHTNESS  TYPES
3L,16L, 23L, 29L, 34L, 54L

DIMENSIONS

•j;E=,TJTiL'.'..-I
i,,i';'l.:iL.._;:.ii-i.=1

16L

I,;`,,'.I:i,!EL:-.'1..f¥T-:i,;:.,l

23L

I,;;.;'L±ij],.:',i`1
.;-a;3--------I

5.95  mm
dia.  max.

OPERATING  DATA
These  neon  lamps  must  always  be  operated  with a series resistor to limit the current to within
the range shown in the table below. The recommended  value  of  the  series  resistor  for  several
supply  voltage  ranges  is  given ;  for  other  supply  voltages  the value of the resistor should  be

:i:c::a.t:da,t:g::pe:Few,d,,Lfffr:E:erabnegtew:gc:Efr:uffileysev::t.afsehaanvdeih.em,::,inst,ariiEifigg::Ltafeai::
taining  voltages  of  80V  d.c.  and  60V  d.c.  respectively.  The  life  of  the  neons  when  operated
under  the  recommended  conditions  is  generally  in  excess  of  50,000  hours  (a.c.  operation)  or
30,000  hours  (d.c.  operation).

Type ServicesType Operating  CurrentRange
*Recommended  Series  Resistor

loo-120V 200-250V 300-350V 4cO450V
a.c.  .or  d.c. a.c.  or  d.c. a.c.  or  d.c. a.c.   or  d.c.

3L 996-9211 0.45ut.65mA 82KQ,   1/low 270Kr2,  ±W 470KQ,  *W 680Kf!,  iw

16L 996-4110 0.35un.55mA 100K{Z,1/low 330KQ,   ±W 560Kr2,  +W 820Kfl,  iw

t23L 996-9222996-9218 1.5  -2.OmA 33K!2,   ±W 100Kfl,  iw 150Kn,  iw 22oKr2,   1w

t23L/3 1.5  -2.OmA 33K!Z,   iw 100KQ,  ±W 150Krz,   +W 22oKn,  1W

29L 0.45-0.65mA 82K{2,   I/low 270KQ,  ±W 470Kfz,  ±W 680Kn,  ±W

34L 0.35ut.55mA 100K[Z,.1/low 330K[2,  +W 560K[2,  iw 820KQ,  ±W

54L 0.25U.45mA 150KSZ,   1/low 470Kn,  ±W 680Kfl,  *W 1Mn,  ±W

*   Resistors   having   a   higher   wattage   rating   than   specified   may   be   used.

i   The   type   23L   is   on`ly   suitable   for   a.c.   operation.   For   d.c.   operation   the   23L/3   should   be   used.   This   tube   is   d.c.   polarised
and  its  anode  (positive)  electrode  is  indicated  by  a  red  spot  adjacent  to  the  lead-out  wire.
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Subminiature Neon  Indicator Lamps
HIGH  BRIGHTNESS  TYPE

IMH

STANDARD  BRIGHTNESS TYPE
2ML

DIMENSIONS

lMH 2ML

OPERATING   DATA

These neon lamps must always  be operated with a  series to limit the current to within

:t3pr]ayng:I:£gewrna#shetablebelowTheree;:;meq§}reslstorvaluesaregivenforsevera|

Type Operating  CurrentRange6& q€e¥mendedSeriesResistor*(ACorDCSupplies)
V  loo-120V

200-225V 225-250V

IMH
Vde::jgrA

Not  suitable 220K12, -i-W 270Krz, ±W

2ML 220KQ, -ltw 750Krz,  fi7W 750KS?„  io-W

--  ,++;st ,-   ----  -    -_-

H.VAC    L.M.TED
STONEFIELD  WAY,  SOUTH  RUISLIP,   MIDDLESEX,  ENGLAND
TELEPHONE :  01-8451288                                                                             TELEX :   22623



HiszLai±erELSLilgLaf~C.£italLsee

I±±::zf+  sf?_p±fzp±£.±±az±

TEL§_PaLan

B±.±±±=df=r_.£a±d.. :      ..£±±€._._Ca.±hpd €: __'T!!!2es,

GI
G|

Diodes  A  Si3ries
I)iod(3s   Z  Series

July   1971
SL.pt(3mbt-!r   1969
May   1969
SeptL`mber   1969
March   1969
November   1969
March   1969

Divid`-2r  Card :

Divider

Special  Types

XBI
X83

Card:      S ark  Ga Tubes

GD550W
GD-V   Rang€!

Q±_yid_`?r_C_ald__:__IN¥m=ica~tzgL|~T.uP¥5g£

XNSI   RangL`
Mechanical  Accessories   for  XN  type  Numicators

XN3   Rang€3
XN6   Rangi3
XN7   Range
XNIO   Rang(3
XN||   Rang`?
XN12   Rang(.3
XNP12   Range
XN13   Range
XN16   Rang{3
XN17  Range   shc;let   I
XN17   Rang(3   sh{3€3t   2
XNP17   Range   sh€3et   I
XNP17  Range   sheet  2
XNl9  Range
XN21   Rang{3
XN24   Range
XN25   Rangt3
XN26   Rang(!

Mechanical  Accessoric;-s  for  GR  type Nuhicators
GRiof/F,   GRior
GR2M   Rang€3
GR7M  Rangc3
GR7lM  Rangr.`
GRBM  Rangt3
GR8lM   RAng€3
GRIOM,   GFtloM/U

June   1956
Nov(?nber   1968

J{inuary  1970
January  1970

December   1968
March  1969
December   1968
Fi3bruary  1969
February  1969
February  1969
December   1968
August   1968
DL.c`-3mber   1968
August   1968
F(3bruary  1969
Dec{3mber   1968
D.9cL.mber   1968
March   1969
March  1969
February  1969
February   1969
0ctob`ir  1969
May   1970
May   19,0
March  1969
November   1968
D£3ct?mbcr   1968
Dt-3cember   1968
Dccc!mbcr   1968
May   1970
May   1970
August   1968

..   `_I



Divider  Card:

Divider  Card:

Divider Card :

Flash  Tub'`3 S

ZTCI
ZFTl,   ZFT7
ZFT2,    ZFT2A,    ZFTBA
ZFT3,   ZFT3A,   ZFT4,   ZFT4A
ZFTIO,   ZFTll
ZFT12A
FTAI   Rang(j
FT3

June  1970
June  1970
June   1970
June   1970
May   1971
May   1971
June   1970
Jun`3   1970

Filatnentary  LalnDs

BPO  No.   2   Switchboard   Lamps
" Types
Miscellaneous  Types

July  1971
April   1970
April   1970

E£QB___I_ng_±g_?_±p_iians

Standard  Brightness  Types  61,  ctc.
High  Brightness  Types  3H,   etc.
|rm     2ML

November   1969
July  1971
March   1969


