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Glow Diodes

Cold cathode discharge tubes designed for A Series
operation in a wide range of electronic applications.

Type A039A A059 A329 A230 A240F

Breakd Satioe
f{jﬁna‘;’m 66—72V 65—75V 135V max. 80V max. 360—440V - dia.
]1_
Maintaining i !
Voltage at 50—60V 52—60V 60—75V 62V max. 180V min. NN ‘_
Design Current 21.5mm
max
Design Current 0.3mA 0.3mA 2.0mA 5.0mA — y
4
Average Life 5,000 hrs. 7,500 hrs. 5,000 hrs. 5,000 hrs. —
* Typical . Binary Proportional Transient 5
Application Timers Decoding Photochoppers Controls Suppression Lmri?]r_n
Notes 1, 7,8 3,7, 8, 10 4.5 17,8,9 2,6,7,8 - -
Outline A A A B B i
‘ Outline A
i Notes :
. . 5 5 6.2mm
. Leakage resistance 102 ohm min. 8. Anode identified by coloured spot. max. dia
[

. End of life is a 5V increase in 9. A version of the A329 in which o
max, breakdown or maintaining half the glass bulb is coated with (
voltage. reflective material to increase the

light output through the uncoated I i
. : side t imately 0.3 1 -
‘ 3. End of life is a 6V increase in th ezrr?Aastrozlvrgﬁa%])é.Ogrdlér:]eg: 25.4mm
max. breakdown or maintaining “A329 Half White”. This type Ll
| voltage. supersedes the type A083. i

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

maintaining voltage spread of 2V. S

5. Extinction voltage, 58V. min

* Although the function for which
6. Extinction voltage, 45V. each tube was originally designed is
shown, they may be used in many -

7. Dark eflect reduced. other applications.

Outline B

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288

TELEX : 22623
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Glow Diodes

A Series
Type A243 A257 A258 A280 A287 6.2mm
max. dia.
Breatuduwn 68—76V 125—145V | 200—230V | 205V mi 58—80V \
Voltage nin.
o
i 21.5mm
Maintaining max.
Voltage at —_ 65—80V 80V = 60V max.
Design Current i 4
el 3.0mA 2.0mA - = 0.3mA
Current : s )
23mm
Average Life 5,000 hrs. 5,000 hrs. —— — 5,000 hrs. min.
* Typical Ti Difference Flash Tube Transient Memory
Application el Diode Triggering Suppression Circuits
Outline A
Notes 2, 4 3, 4 — - 1
Outline (& A B B A 6 2mm
Notes : /\
1. Leakage resistance 102 ohm min. 4. Anode identified by coloured spot. { 25.4mm
2. Leakage resistance 101 ohm min.
o * Although the function for which M
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. s
Further information and Applications Notes on the use of Glow Diodes is available on 1
request from our Technical Services Department. Outline B
f—=—f 6.2mm
max. dia.
27mm
max
».__
qb_1
23mm

Outline C




Glow Diodes

A range of voltage regulator and reference tubes. Z Series
[ Y
”m Type Z82R7 Z83R4 Z91R7 Z100R12 Dimensions
e 110V 110V 130V 150V
: 6.2mm
PN SR e e 102V 100V 110V 140V max. dia.
Reference Voltage A
at Design Current 82+ 1V 83 £ 1V 91 =1V 100 =1V
Design Current 2.0mA 1.5SmA 1.5mA 3.0mA 11
*Current Range |55 70mA | 025—40mA | 025—7.0mA | 0.6—12.0mA 27mm
| for Regulator ; .Om ; .Om 4 Om 6—12.0m/
max
Temperature . o - o - o . °
Coefficient 2mV/°C 2mV/°C 3.5mV/°C 9mV/°C
‘ t Max. Operating
H Gurrent 10.0mA 6.0mA 10.0mA 14.9mA
Min, Operating ‘
/\ Current as Shunt 0.25mA 0.25mA 0.25mA 0.7mA
Regulator
Min. Operating 23mm
Current in parallel 045mA 0.4mA 0.4mA 1.8mA min
with a Capacitor
Life Expectancy 30,000 hrs. 30,000 hrs. 30,000 hrs. 30,000 hrs.
Topel yadeion | g <02% <03% <06% |
™
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
i request from our Technical Services Department.
M ‘
|
|
(™SEPTEMBER |
1969
| HIVAC LIMITED
’ / r T GENERAL
Py 3’ STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND
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TELEX : 22623

INSTRUMENT




Glow Diodes

Z Series
Dol
Type %105R1 Z116R2 Z133R6 Z143R1.9 Dimensions
Max. Breakdown
Voltage \lGOV/ 145V 230V 220V
6.2mm
Typical Breakdown e max. dia.
Voltage 50 138V 195V
Reference Voltage
at Design Current IO%i}lV 116 =1V 133 X3y 143 £ 3V
Design Current 2*1{{1\ 0.6mA 2.0mA 0.5mA ﬂ 1
* Current Range o L L 27mm
for Regulator 0.6 kfmA 0.12—2.0mA | 0.8—4.8mA 0.3—1.9mA iy
Temperature - ° . o e — °
Coefficient 9‘T\L'/ C 15mv/°C 10mV/°C
T Max. Operating
Current 10: 3.0mA 6.0mA 3.0mA
Min. Operating
Current as Shunt 0. 0.15mA 0.8mA 0.3mA
Regulator
Min. Operating 23m
Current in parallel I 0.3mA 1.6mA 0.6mA r?‘]inm
with a Capacitor
Life Expectancy | 30, o*s. 20,000hrs. | 20,000hrs. | 20,000 hrs.
Typical Variation 5
at 250 hours %0'60/% <0.3% — <0.2% N

Notes :
# Limits for less than one volt variation (three volts for Z133R6).

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.




Subminiature cold cathode diode N T2
For use in gating, and simple stabilising circuits.
DIMENSIONS
L_723mm77_{___ ZSrnm
6'5 mn: maxi L _-“;

i RATINGS
\
\; Minimum  Average Maximum
1;' Breakdown voltage ... 62 72 85* A"
( Maintaining voltage at 0.5mA 49% 60 65* \%
I Continuous cathode current ... — == 1 mA

\ Ionisation time—anode pulsed to :

10% above maximum breakdown - 30 40 us
‘ voltage ...
‘: 25% above maximum breakdown
voltage ... == 20 30 us
11
Regulation 0.2mA — ImA ... = 45 16 \V,
I 0.3mA — 0.5mA 2= — +3* \%

* Standard test limits (other limits not subject to 1009% testing)

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

MAY
1969

HIVAC LIMITED

STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND
TELEPHONE : 01-845 1288 TELEX : 22623
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NT2

MAINTAINING VOLTAGE AS A FUNCTION OF CATHODE CURRENT
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Subminiature cold cathode triode

for use in counting and automatic control circuits at speeds up to 1kHz. X< | 8

DIMENSIONS

34 mm 26 mm
Max Min

] | R trigger
/l\ 10.5 mm | L anode
Max b——————— cathode

T ¥

* Red Spot
STATIC CHARACTE" STICS
(See test circuit) Minimum Average Maximum
Continuous cathode current — — 1 mA
Pulsed cathode current — — 5 mA
[ i (duty cycle 1:5)
Main gap breakdown voltage 210% - — \%
(trigger connected to cathode via 470 KQ)
Main gap maintaining voltage at ImA 68* 73 78% \%
/\ Cathode regulation between 0.2—1.0mA — 1 5 A"
Control gap breakdown voltage 60* 68 72% \"
Control gap maintaining voltage 55 58 62 v
Anode take-over voltage 106 120 140* \"
(Trigger current = 30¢A, Ct == 0, Rt =0)
m
DYNAMIC CHARACTERISTICS
(See test circuit)
Trigger Pulse amplitude to cause transfer to anode — 76 82+ A%
(pulse width 7548 Rb = 1M, Rt = 100K, Ct = 1,000pF.
A Ra = 68K, Va = 140V, Vb = 0)
Deionisation time — 400 970%* uS
(1k = ImA, Va = 180V, clip level = 50V, Rb = 1MQ,
Rt = 100K, Ct = 1000pF, Vb = 0)
* Standard test limits (other limits not subject to 100% testing)
D RECOMMENDED OPERATING CONDITIONS
Anode supply voltage 140 — 180 A%
Total pulse + bias to cause transfer at anode voltage = 140V 100 = — A\
Trigger resistance 100 — 220 KQ
\ Deionisation pulse duration at anode supply voltage 180V,
cathode current 1mA 1000 — — uS

The XC18 can be supplied to the Services Specification C.V. 2486,

f\EPTEMBER

toss | HIVAC LIMITED
|
\ :
STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND T
™\ TELEPHONE : 01-845 1288 TELEX : 22623
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XCI8

TRIGGER CIRCUIT*

DEIGN PULSE ANODE VOLTAGE

CLIP LEVEL

e ) VOLTS

TRIGGER
BIAS

TRIGGER PULSE

a/k
MAINTAINING
VOLTAGE

* Note: [llumination level 165 lux.
When the tube is used under low ambient lighting conditions
or in darkness, additional photon priming should be provided
by means of a small neon or filamentary lamp.
If the tube is exposed to a very high level of illumination,
such as direct sunlight, some reduction in the main gap

breakdown voltage may occur due to excessive photon priming.

ANODE STRIKE VOLTAGE AS A
FUNCTION OF TRIGGER

CURRENT
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Cold cathode touch button tube

A cold cathode triode designed for use as an electronic X C I 9
touch button, acting both as a switch and as its own
indicator.
RATINGS
Minimum anode-cathode breakdown voltage (Trigger bias = OV) ............... 180V d.c.
Minimum anode-trigger breakdown voltage .................................... 180V d.c.
Maximum trigger-cathode breakdown voltage .................................... 80V d.c.
Anode-cathode maintaining voltage at 18mA ... 71-75V d.c.
Maximum continuous cathode current ... 25mA
Maximum peak cathode current ... 100mA
Maximum anode-cathode breakdown voltage with 80V a.c. applied to the

bulb conductive coating .....................coooo 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 conductive coating and the electrodes of the tube. In practice, the cathode
of the tube is maintained at an a.c. potential 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.

-Q+160V d.c.
Hand Capacity

—_— - g

|

& |

|

|

150V 230v I

= <
100ka
& —QO0Vdec.
MARCH
1969 HIVAC LIMITED
STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND GENERAL

TELEPHONE : 01-845 1288 TELEX : 22623 -




XCI9

MECHANICAL DATA

BASE CONNECTIONS
(Underside View)

Pin 2......... Cathode
Pin 5......... Anode
Pin T . cswwwsn Trigger

Other pins to be left unconnected.

DIMENSIONS

30mm
max, dia.

SR

50mm
max.

UL




Ld . L
-~ Miniature cold cathode triode
A medium current tube suitable for switching relays
and other electromechanical devices
P
48 mm . 30 mm |
DIMENSIONS - max. o min.
Y
1
; |
M 16 mm : Trigger
max. Anode
i Cathode
P I Red Spot
l
[ STATIC CHARACTERISTICS
(See test circuit) Minimum  Average Maximum
P Continuous cathode current 5 —_ 15 mA
) Pulsed cathode current
(duty cycle 1:5) ... — — 75 mA
‘ Main gap breakdown voltage . we  210% — — \'%
Main gap maintaining voltage at 75mA 62* 68 2% A%
| Cathode regulation between 2- 15 mA ... — — 5 \%
Control gap breakdown voltage ... 63%* 69 9% A%
Control gap maintaining voltage 52 56 60 \%
Transfer current
(Va = 140V, Ra = 15KQ, Rt=330K®) .. .. ..  _ =a 90+ JA
M
DYNAMIC CHARACTERISTICS
(See test circuit)
Trigger Pulse amplitude to cause transfer to anode
(pulse width = 75u sec., Rb = IMQ, Rt =47KQ, Ct= lOOOpF
- Ra = 10K{, Va = 140V Vb = OV) — 91 98 \%
; Recovery time
(Ik = 10mA, Va = 180V, Clip level = 50V, Rt = 330K to
earth) ... — — 1.8 m. sec,
‘ * Standard test limits (other limits not subject to 1007% testing)
A\
RECOMMENDED OPERATING CONDITIONS
Anode supply voltage . .. 140 — 180 \%
Total pulse + bias to cause transfer at anode voltage = 140V ... 100 — — A"
PN ‘ Trigger resistance ... 47 — — KQ
‘ Deionisation pulse durauon at anode supply voltage 180V cathode
current 10 mA 20 - — m. sec.
The XC23 can be supplied to the Services Specification C.V. 5217,
|
\
|
NOVEMBER HIVAC LIMITED
1
| STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
-~ ' TELEPHONE : 01-845 1288 TELEX : 22623
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XC23

TEST CIRCUIT

DEION PULSE

ANODE
VOLTAGE

CLIP LEVEL
O Volts

o/k MAINTAINING VOLTAGE

TRIGGER
BIAS Vb

TRIGGER PULSE Vp

MAINTAINING VOLTAGE AS A FUNCTION OF CATHODE CURRENT.
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Self-indicating cold cathode
difference diode with lens-end XC3 3
DIMENSIONS
f——25mm min
21 Smm%
5.95mm 0 T Anode
max dia Cathode
Blue Spot

RATINGS Minimum Maximum
Breakdown voltage .....................c.ccoooeiiiiiiiiiiieiiiiieeeii 125 155V
Maintaining voltage at 2.5mA ...................ccccooeiiiiiiiiinn.. 65 85V
Continuous cathode current ......................oiiiii 2.0 3.0 mA
Pulsed cathode current ....................o.oii 8.0 mA
Average cathode current (averaging time 20m sec). ............... 3.0mA

I

i\

|

\

[

MARCH
1969 HIVAC LIMITED
STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND CENERAL
TELEPHONE : 01-845 1288 TELEX : 22623




EVAC_JOR

Only tentative data has so far been issued for this valve,

Neminal Main Gap voliage drop at Imé v
Nominal Control Gap Breakdown 68V
Mindoum Bresk Dowm Voltage between triggers 9OV
Maximum Continuous Cathode Current TmA
Meximum Pulsed Cathode Current

with duty cyele of 115 Smh

R, Snelling
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Miniature Barretter

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

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 XB1 may be mounted in any position, but free air
circulation should be permitted round the bulb.

Hivac Limited

RATINGS:
Mean current .. 3 - . 0.3 A EE—
Voltage range .. 5 - .. 9—l16V
NC — no connection
to be made to
these pins.
Miniature B7G base.
0-320 T C') T 4
— perating e
g | range hd :
s b T
I |
/ | |
0-280 L 4
7 8 9 10 11 12 13 14 15 16 17 18
Volts

STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX, ENGLAND

TELEGRAMS : HIVAC, RUISLIP
June, 1956

TELEPHONE : RUISLIP 3366



Centre-Tapped Resistance Lamp

XB3

NOVEMBER

ohms

Resistance

The XB3 (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 mA 18 + 14 ohms.
Resistance at 30 mA < 6 ohms.

/

W

20 40 60 80

Current mA

1968

HIVAC LIMITED

s

| 10.5 mm.

MAX.

STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX, ENGLAND

TELEPHONE : 01-845 1288 TELEX : 22623







Spark Gap Tube G DSSOW

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

DIMENSIONS

67.0mm Max.
(2.6”)

| W e P =
Max. Dia. ‘?
| l / L\ /

A 28.0mm Min.
(1.17)
A ‘ Anode
M CHARACTERISTICS AND OPERATING DATA
: Breakdown voltage ... ... 500-630V
; Leakage current at 450V ... <IpA
‘ Maximum discharge energy ... 1.5 Joules
A\ ; 5
Maximum storage capacitor ... 8uF
Maximum repetition rate ... s 10per sec.
Typical life (in circuit below with discharge energy of 0.07J and a repe-
tition rate of 1 per sec.) ... 40 x 10" discharges
V. Y
- G.D.550W

HT.4 o——pw@/w\,-—@—
™ = OS5uF él

™, JANUARY
1970

— HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT GENERAL
TELEPHONE : 01-845 1288 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—2.1kV 1.9—2.1kV | 1.9—2.1kV | 24—2.6kV |3.55—4.05kV
Insulation Resistance at Vs—100V 10MQ min. IOMQ min. | 10MQ min. | 10MQ min. | 10M£ min.
Max. Discharge Energy, repetitive 16J 16J 16J 16J 16J
Max. Discharge Energy, protective 100J 100J 100J 100J 100J
Max. Storage Capacitor, repetitive op. 8uF 8uF 8uF 4.7uF 2uF
Typical Life at 100 Dissélla(l)'nges Dissél;?'sges Disséllg;es Disszixz(ées Dissélix(g;es
Typical Life at 16] Discll'(l)asrges Disél(l)nges Disclt?;rges Discll'?:rges Disclt?:rges
Typical Life at 12] Dzi.sscl>1<alr%r;s D2i.55c:i1<a1r0gls Dziéiﬁalr%ls l)zigscialllpgs’es Dzi-sscﬁalrogaes
Typical Life at 37 Discll?:rges Disc:gi'ges Discl[?:rges Disclho:rges Discll?:rges
Outline (See Overleaf) A B A B 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 waveforms, 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 1kV to 15kV.

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEX : 22623

TELEPHONE : 01-845 1288

GENERAL
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Spark Gap Tubes
GD-V Range

Hole ‘d’ a

tapped 4mm
deep _\

ﬁN ‘
=== 9.7mm
=== = max. dia.

s

Outline A

= ﬁ" ‘
— = 9.7mm
i max. dia.

e ]

R |

Outline B
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Pulse Transformer

A small wax-impregnated pulse transformer designed Z I ‘ I
to supply the triggering voltage for xenon flash tubes.

\

1 DIMENSIONS
Length 20 mm nom.

|
i Diameter ... 10 mm nom.
\

LEAD CONNECTIONS

i Pulse input ... Brown
Pulse output Yellow
Common ... Bare
RATINGS
Maximum input voltage ... 400V
Maximum input discharge capacitor ... 0.25pF
Output voltage ... See graph below for typical input/

output characteristics with 0.1pF
discharge capacitor.

400 TT 11 B TT 1 J ‘ v I ‘ ) 777;
INEEEEEEEEE [
AEEEES 1 !

~ 300 [ I 4‘ I /
s e Sa
2 A T
2 200 - A ‘
> " = T T i
S I l 7
Z [T 1 - I ]
" 00— =l ! l ]

o ] 3 ] T

] f% T |

0 2 4 6 8 10

OUTPUT VOLTAGE (kV)

TYPICAL OPERATING CONDITIONS

Input pulse voltage... 250V
Discharge capacitor 0.1pnF
Output pulse voltage 6-7kV

JUNE
1970

— — HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT GENERAL
TELEPHONE : 01-845 1288 TELEX : 22623 -




Stroboscopic Flash Tubes Z FT I
Linear xenon filled flash tubes Z FT7

RATINGS ZFTI ZFT7
Anode supply voltage: maximum 450V 500V
minimum 200V 330V
*Trigger pulse voltage ... 4-7kV 4-7kV
Trigger discharge energy... 2mJ nom. 2mJ nom.
Maximum dissipation ... 4w 6W
Maximum discharge energy 20] 30J
Maximum flash rate at maximum discharge energy ... 12 per min. 2 per min.
I Maximum operating frequency ... 300Hz z
H Discharge path length ... 12 mm @ 40 mm
‘ TYPICAL OPERATING CONDITIONS @
‘ Anode supply voltage ... @ 400V
*Trigger pulse voltage ... 6kV

Charging resistance . .. 6.8k Q 6.8k Q2
Discharge Capacitor: 0-10Hz ... @ 2uF 4uF
1-40Hz ... @ IpF 2uF

20-250Hz % 0.5uF 0.5uF
LIFE EXPECTANCY (number @harges)
Operation at 10Hz, 6W ... — > 108
> 108 >5% 10°

Operation at 10Hz, 3\@
DIMENSIONS @
See overle@

* The trig@ulse transformer type ZTC1 is recommended for use with these tubes.

JUNE |
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HIVAC LIMITED
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ZFTI
LFT7

DIMENSIONS
L‘-— 30mm | 40mm 30mm ————
max.
12mm
max. J
Cathode J~ Anode
= \'g
L 5.5mm Red Spot
max. dia.
40mm

|

|

i

[
Trigger }

|

ZFTI
i
30mm s 58mm 30mm
max.

|
12Zmm . i
max. /\ |
Cathode ~ Anode |
| ‘
L 5.5m; l
max. dla Red Spot [
40mm
U Trigger

ZFT7




Stroboscopic Flash Tubes
Looped U-shaped xenon filled flash tubes.

ZFT2, ZFT2A
ZFT8A

Maximum flash rate at maximum dlSChdet energ\

Maximum operating frequency ..
Discharge path length

TYPICAL OPERATING CONDITIONS

Anode supply voltage
*Trigger pulse voltage

o> o

RATINGS ZFT2, ZFT2A ZFT8A
Anode supply voltage: maximum 600V 650V
minimum 220V 375V
*Trigger pulse voltage 4-7kV 4-7kV
Trigger discharge energy... 3mJ nom. 3mJ nom.
Maximum dissipation 10W 15W
Maximum discharge energy 40J 50J

15 per min. 15 per mir
300Hz @om
95 mm @ 110 mm

Charging resistance ‘ 0.8k 2 2.2k
Discharge capacitor: 0-10Hz ... @ 3uF 8uF
1-40Hz ... @ ... 2uF 2uF
20-200Hz .. ! e 0.5uF 0.5pF
LIFE EXPECTANCY numbe
Operation at 10Hz, 10W.. =~ 10% 108
Operation at 10Hz, % > 107 107

DIMENSIONS@
See OVCI@

*The@ pulse transformer type ZTCI is recommended for use with these tubes.

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT GENERAL
TELEPHONE : 01-845 1288 TELEX : 22623 -




LFT2, ZFT2A
ZFT8A

DIMENSIONS

* n +
n 15mm 15Smm
38mm
38mm
Red Spot
/ Red Spot
Cathode Anod
Sk 2 ’ Cathode Anode
10mm j
40mm 40mm . 12mm
12mm
I 12mm
‘ Trigger Trigger
ZFT2R ZFT2A
17mm
= 3I8mm
Red Spot
Cathode LJ Anode
4Tmm
Trig.
=t 1 7mm —e-
ZFT8A

Note:

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




Stroboscopic Flash Tubes ZFT3’ LFT3A
U-shaped xenon filled flash tubes Z FT 4’ Z FT4A

RATINGS ZFT3, ZFT3A ZFT4, ZFT4A
Anode supply voltage: maximum 500V 450V
minimum 250V 200V
*Trigger pulse voltage ... 4-7kV 4-7kV
Trigger discharge energy... 3mJ nom. 3mJ nom.
Maximum dissipation ... sW 6W
Maximum discharge energy 40J 30J
Maximum flash rate at maximum discharge energy ... 12 per min. 2 per min.
Maximum operating frequency ... 300Hz 00Hz
Discharge path length ... 45 mm @ 45 mm
TYPICAL OPERATING CONDITIONS @
Anode supply voltage ... @V 250V
‘ *Trigger pulse voltage ... \' 6kV
Charging resistance d 6.8k Q2 6.8k Q
Discharge capacitor: 0-10Hz ... 3uF 2uF
1-40Hz ... ﬁ 2uF 1uF

20-200Hz ... % " .. 0.S5uF 0.5uF

%

LIFE EXPECTANCY (number ofascharges)

Operation at 10Hz, 8W ~108 -
Operation at 10Hz,

Operation at 10 >5%108 > 5% 108
Operation at @W > 107 > 107

DI IO%

Seggleaf

*The trigger pulse transformer type ZTC1 is recommended for use with these tubes.

JUNE
1970

| HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288 TELEX : 22623

GENERAL
INSTRUMENT




ZFT3, ZFT3A
LFT4, ZFT4A

DIMENSIONS

38mm 38mm
Coloured 1
Spot * Coloured
Spot *
Cathode | Cathode Anode !
40mm 40mm
12mm 10mm
|
| i 12mm
Trigger Trigger
ZFT3, ZFT4 ZFT3A, ZFT4A

*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.
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Flash Tubes Z FT| O

Linear xenon filled flash tubes for low speed

stroboscopic and warning light applications. Z FTI I

RATINGS ZFT10
Anode supply voltage: maximum...............cooviiviiiiiiiiiiin 500V
ORIV « s soresros s sty sy morarsss 2 55 555 665 350V
*Trigger pulse VOItage ........coooiviiiiiii e 5-8KV
Trigger discharge energy ..........ooooiiiiiiii i 3mJ nom
MaxiTim AISSIDATION 2s me s s 515 500 55375 5008558 595 5555 Kok s cmssmsismions s s s 20W
Maximum discharge energy ...........ooooiviiiiiiiiiiii 704
Discharge path length...........ooooi Ovi'
LIFE EXPECTANCY (number of discharges) @
Operation at 16Hz, S0W ......... | SN R 958 7% S8 £ ¥ SR AR R e 40 —

Operation at THZ; 20W : soe o ves s ivs s tamesion s v ens snn v @ ........ >10¢
DIMENSIONS &

See overleaf. %

*The trigger pulse transformer type ZTCI is rt@ended for use with these tubes.

ZFT11

850V
500V

V
33% nom.

S0W
100J

175mm

= 10°

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288 TELEX : 22623

GENERAL
INSTRUMENT




ZFTIO
ZFTII

DIMENSIONS

I_‘I Omm

98mm max.

| 10m nLl

Cathode

40mm

31lmm
t }
{1 I Anode
I
\V4
7.5mm Red Spot
max. dia.
U Trigger
ZFT10

U Trigger

ZFT11

| 45mm . 209mm max. 45mm
25mm |
Cathode H }
{1 |
7.5mm Red Spot
max. dia.
70mm




Flash Tube

A looped U-shaped xenon filled flash tube for low Z F I I 2 A
speed stroboscopic and warning light applications

RATINGS
Anode supply voltage: maximum ... 950V
MINIMUM o 500V

ETTIETCT DUISEVIOMATE: s san siwinswnmans s 5 e 55055705 108 i i i s it s s s s e 4 =SKV
Trigger AISCHATEEIENEIEY ccvn o cwn o sonvarsnrismrasmennns s s 568 26 e SEHEAT 163 5558 245 F58 55 E nom.
Max i AISSIDACION wo v s sis s sewsmanns s 568 s £66eE oS T £33 K60 560 555 fnrmms moe o @ 40W
Maximum d1SChATEe CACTHY . uumromsnss s sun s wemssas ros sssvs 5o 5o4E a8 SERE S 58 o mmmimmmes o 100J
Discharge path length ...........cccoooviiiiiiiiiiiiiiiiie e AN 140mm
LIFE EXPECTANCY (number of discharges) @

Operation at IOHZ, 40W ... > 108

DIMENSIONS @
|
: See overleaf &

*The trigger pulse transformer type ZTC| is recon@ed for use with this tube.

S

b HIVAC LIMITED
?‘, STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288 TELEX : 22623

GENERAL
INSTRUMENT




ZFTI12A

DIMENSIONS

7.5mm
max. dia.

A

Cathode

Trig. IF

1 18.5mm i

Red Spot

Anode

47mm
max.

45mm
min.

—o—m || | | |

d

22mm
max.



Glow Discharge Flash Tubes F-T A I

High voltage low current glow discharge flask tubes with a helical
light source to give a uniform distribution of light in any direction

at right angles to the helix. These tubes are mounted on a U X4 base. Ra nge
COLOUR OF DISCHARGE DIMENSIONS
FTAI1/A Amber
FTA1/B Blue ,ngi'.“‘;‘ia‘
FTA1/G Green i
FTAI/R Red
FTA1/W White
TYPICAL OPERATING CONDITIONS N
(when operated from a continuous a.c. supply) 45 gl
*Minimum striking voltage ... 1.7kV peak @ e
Nominal maintaining voltage at ImA ... 600V
Recommended operating current ... ... ImA r.m.s.
*Suitable supplies may be obtained from a low voltage d.c. source by 131mm
means of a free running blocking oscillator operating at the required +10.00 +0.5 Tmax.
flashing frequency. The current taken from a 12V supply is ap@tely mm
1A peak, 25mA average.

| 4

+ Minimum Light Zone

“ BASE CONNECTIONS
‘ (Underside View)

Cathode —— P o No Connection

No Connection — — Anode/ Trigger

JUNE
1970

HIVAC LIMITED

| STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT SENERAL
| TELEPHONE : 01-845 1288 TELEX : 22623 -




Neon Glow Discharge Flash Tube

Intended for use in ignition timing lights F I 3
and similar applications.

DIMENSIONS

31Imm
max.

A6mm
max.

20mm

17mm

CHARACTERISTICS AND OPERATING DETAILS

Colour of discharge ... Red-orange
| Striking voltage 2-5kV

Running voltage at 0.5mA ... 1kV

Extinction voltage ... 600V

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

JUNE
1970

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT GEnRAl
TELEPHONE : 01-845 1288 TELEX : 22623 -







m Filamentary Indicator Lamps BP.0. No. 2
SWITCHBOARD LAMPS
P
_
DIMENSIONS S5 [ ) &
- o | 0750 | 7t ‘
A + { o0s— =24 | 1
B T ) )‘
bl e ,i
.\
DESCRIPTION AVERAGE INITIAL RATING AT RATED VOLTS
= it Min. Rated | Max. Min. | Rated | Max. | Rated
M Base Colour| Ref. No. | Filament Amps | Amps | Amps | Lumens|Lumens|Lumens| Volts
| Green No.2 4V| Metwal | 0230 | 0250 | 0-270 3-:00 3-70 4-50 4
P Y ‘ Grey No.2 6V | Metal | 0:037 | 0-041 | 0-045 0-55 0-70 0-85 6
‘ Red/Black 12V 20 Metal | 0.017 | 0020 | 0.023 040 060 080 12
Py Red No.2 12V | Carbon [ 0-110 | 0-117 | 0-125 1-:00 1-50 2:00 12
[ Orange No.2 17V Metal 0-041 0-045 0-055 1-40 1-80 3-:00 17
P Yellow No. 2 24 V| Metal 0-093 0-100 0-108 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
™\
1 Blue No. 2 40 V | Carbon | 0-:060 | 0-068 | 0-076 3-00 4-00 5:30 40
Blue/White | No.2 45V Metal - 0-038 N = 300 — 45
M
‘ White No. 2 50 V | Carbon | 0.093 | 0-107 | 0-120 4-30 6-50 9-00 50
[
| I This type was previously listed as 24A4 and had a yellow base.
1; These lamps conform in all respects to the latest issue of the British Post Office Specification
| D1524 (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.
JULY | HIVAC LIMITED
| STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
M TELEPHONE : 01-845 1288 TELEX : 22623

ﬁ
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FILAMENTARY INDICATOR LAMPS
SWITCHBOARD TYPES

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

DESCRIPTION AVERAGE INITIAL RATING AT RATED VOLTS
. Min. | Rated | Max. Min. | Rated | Max. | Rated
Base Colour| Ref. No. Filament Amps | Amps | Amps | Lumens| Lumens| Lumens | Volts
Black / White 6A1 Metal 0037 | 0041 | 0-045 030 040 0-50 6
Redt 12HE100 Metal 0093 0-100 | 0108 2-40 3:00 360 12
Red/Yellow | No.2 12 V| Metal 0-093 | 0-100 | 0-108 0-80 1-:00 120 12
Pdeed .
Yellow* 24A2 Metat——0-093 610016168 4-36) 600 7-26 24
White SO0AL Metal 0050 0055 | 0060 960 1150 — 50
Black 60A1 Metal | 0055 0060 | 0065 | 1250 1500 | 1750 60

* Rough Servicé Lamp.

+ This lamp type is also listed as the SL 30 signal lamp in British Standards Specification B.S.469: 1960.
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Filamentary Indicator Lamps

MBC TYPES

. NOMINAL | NOMINAL | NOMINAL SPECIAL
I'YPE
FYOLIAGE WATTS AMPS LUMENS FEATURES
6B2 6 0.24 0.040 0.7
12B2 12 1.2 0.100 3.0
0\,
24B4 24 =Sy 7.0 May be used at 24-28V
24B5 24 1.3 0.055 35 May be used at 24-30V
24B7 24 L NI p - CRN B | NS
e N} (t‘L 12 0055 15 Rough Service Lamp
LIS = May—be—osed at 24-30V
28B1 28 3.1 0.110 10.5
50BS 50 5.0 0.100 125
50B6 50 Z‘S~1'°'( 0500055 115
60B1 60 36 0.060 150
24B3 24 24 0.100 s
24B6 24 2.4 0.100 6.0 Rough Service Lamp
S0B3 50 p-Xh TOBIS| 11s
60B3 60 36 0.060 15.0
l 12B4 [ 12 0.24 0.020 0.5

HIVAC LIMITED

Ilmm'
"I mnx,, [

[ 30mm
mux.

a4

6.6

mm
max.

35Smm
max.

6.6

mm
max.

24.5mm
max.

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288

TELEX : 22623

GENERAL



FILAMENTARY INDICATOR LAMPS

MES TYPES
N NOMINAL | NOMINAL | NOMINAL SPECIAL
TYPE
VOLTAGE:- |~ war1s AMPS | LUMENS FEATURES

652 6 0.24 0.040 07

1252 12 1.2 0.100 30

2454 24 a3y | o 7.0 May be used at 24-28V
24S5 24 1.3 0.055 35 May be used at 24-30V
2487 24 3452%|  ou2sca| 1667, o

2851 28 3.1 0.110 10.5

5085 50 5.0 0.100 12.5

5086 50 2527 | o0t 11s

60S1 60 36 0.060 15.0
2483 24 24 0.100 1.5
24S6 24 24 0.100 6.0 Rough Service Lamp

.0s%
5083 50 527 - o 11.5
Carbon Fil t L
5084 50 50 0.100 6.5 38mrrn maxvlgc:':ll L:r:ng‘l)h
6083 60 36 0.060 15.0
[sa | 12 0.24 0.020 0.5 BPO Type 43A |

30mm
max.

-

6.6

mm
max. ~e—
2l

35mm
max.

24.5mm
max.




Filamentary Indicator Lamps MISCELLANEOUS TYPES

NOMINAL | NOMINAL | NOMINAL
JALR b e WATTS AMPS LUMENS

7.2 mm
max.

BA7S CAP /_\-T
osni. [ppe A Lt Judl

WIRE ENDED

22.5 mm

6E2 6 0.24 0.040 0.7
‘ PO42A 12 0.24 0.020 0.5

1970

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288 TELEX : 22623

GENERAL
INSTRUMENT

|
|
|
|
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« e STANDARD BRIGHTNESS TYPES
= Miniature Neon Indicator Lamps 6L 7L 6L 9L 100, 3L 35l

DIMENSIONS
MAXIMUM SIZES ARE SHOWN IN MILLIMETRES
™
10
| i |
= T < N
635 I@ [ Ti::—.) J:‘
m 4 Z N 2
e —190—
6L 9L/10L 31L 33L
~

OPERATING DATA

These neon lamps must always be operated with a series resistor to limit the current to within
oM the range shown in the table below. The recommended value of the series resistor for two
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 maintaining voltage of

NOVEMBER
1969

A

the neon at a current within the range specified. Thése neons have nominal striking and main-
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).
Recommended Series Resistor*
P ' Services B.P.O. Operating Current (A.C. or D.C. Supplies) Base
Type Type Type Range
1 100—120V 200—250V
\
!' 6L 996-9214 36A 0.45-0.65SmA 82K, W 270KQ4W B.P.0.No.2
) 3 i 8 996-1109 30B 0.45-0.65mA 82K, LW 270K Q2. 5W BA9s/13
1 8L 996-1110 - 0.45-0.65mA 82K, 1, W 270K, 1W E10/13
9. 996-1103 31A 0.45-0.65mA 82K, 4, W 270K2.3W BA9s/13
10L 996-2110 — 0.45-0.65mA 82K, v W 270K Q2,3W E10/13
(| 31L 996-9215 — 0.25-0.45mA 150KQ, ;W 470K QLW S6s/8
33L 996-9213 == 0.35-0.55mA 100K, W 330KQ2.5W S6s/8

* Resistor tolerance, =209 ; resistors having a higher wattage rating than specified may be used.

HIVAC LIMITED

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288

TELEX : 22623

GENERAL
INSTRUMENT
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Miniature Neon Indicator Lamps

HIGH BRIGHTNESS TYPES
3H, 16!4, 34H, 48H, 49H, 53H, 54H

DIMENSIONS
5.95 mm
dia. max.
17.5 mm
max.
5.95 mm
dia. max.
I
21.5 mm
max.
H 50 mm
min.
25 mm
min.
3H 16H

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 maintaining 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).

5.95 mm
dia. max.

17.5 mm
max.

25 mm
min.

34H

"

[

48H

16 mm
max

25 mm
min.

5.95 mm
dia. max.

25 mm
min.

49H

5.95 mm

H_dl?ak

16 mm
max.

mm
min.

53H

54H

*Recommended Series Resistor
Type Services Operating Current
Type Range 100-120V 200-250V 300-350V 400-450V
a.c. only a.c. or d.c. a.c. or d.c. a.c. or d.c.
3H - 1.8-2.5mA 22KQ, W 100K, W 150K, W 220K, 1W
16H 996-4111 1.8-2.5mA 22KQ, tW 100K¢2, W 150K, W 220K, 1W
34H 996-2124 1.8-2.5mA 22KQ, W 100K, +W 150K, W 220K, 1W
48H - 1.8-2.5mA 22KQ, W 100K, 1W 150K, W 220K, 1W
49H - 1.8-2.5mA 22KQ, W 100K, +W 150K, iW 220K, 1W
53H g 1.8-2.5mA 22KQ, W 100KQ, 1W 150KQ, +W 220K, 1W
54H - 0.8-1.2mA 47KQ, tW 180K, W 270K, +W 330K, ¥

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

STONEFIELD WAY, RUISLIP, MIDDLESEX, ENGLAND, HA4 OJT
TELEPHONE : 01-845 1288

IVAC LIMITED

TELEX : 22623

GENERAL
INSTRUMENT




Miniature Neon Indicator Lamps

STANDARD BRIGHTNESS TYPES
3L, 16L, 23L, 29L, 34L, 54L

DIMENSIONS

5.95 mm
dia. max.

25 mm
min.

3L

OPERATING DATA

16L

23L

5.95 mm
dia. max.
6.35 mm
dia. max.
17.5 mm
max. =N
1
5.95 mm
dia. max.
38 mm "_"
max.
21.5 mm
] L max.
50 mm a
min 6 j P
25 mm
min. 25 mm
min

HSA_%{I“
dia. max.

17.5 mm
max.

34

|

25 mm
min.

s

12.5 mm
max.

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 su;}ply voltage and the maintaining voltage of

the neon at a current within the range specified.

hese neons have nominal striking and main-

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).

*Recommended Series Resistor
Services Operating Current
Type Type R
yp ange 100-120V 200-250V 300-350V 400-450V
8.C.-0r d:C: a.c. or d.c. a.c. or d.c. a.c. or d.c.
3L 996-9211 0.45—0.65mA 82K, 1/10W 270K, tW 470K, +W 680K(2, 1W
16L 996-4110 0.35—0.55mA 100K<2, 1/10W 330KQ, +W 560K<2, W 820K, +W
t23L 996-9222 1.5 —2.0mA 33K, W 100K, 1W 150K, W 220K, 1W
$23L/3 - 1.5 —2.0mA 33K, ¥W 100K, W 150K, 1W 220K, 1W
29L 996-9218 0.45—0.65mA 82K, 1/10W 270K, +W 470K, W 680K, 1W
34L = 0.35—0.55mA 100K, 1/10W 330K%2, +W 560K¢2, +W 820K, +W
S4L £ 0.25—0.45mA 150K, 1/10W 470KQ, 1W 680K, +W 1M, tW

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

f The type 23L is_oﬁly 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

1MH
STANDARD BRIGHTNESS TYPE
2ML
DIMENSIONS
4mm dia 4mm dia
= | _
0 e Il =+

|
e 23mm
<nm min
min
|
| ;5;
|

1MH 2ML ®
OPERATING DATA

I 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 recomme resistor values are given for several
supply voltage ranges.

“ B Gipessting Curteit QR-ecommended Series Resistor* (A.C. or D.C. Supplies)
l Range v 4

(l «‘ 100—120V 200—225V 225—250V

I P

w IMH 500@ Not suitable 220K, 3W 270KQ, W
: 2ML 20—230 1A 220K, W 750K<2, W 750KQ, %W
| \

‘ Ry 4

| * Resistor tolerancg,®+ 107, ; resistors having a higher wattage rating than specified may be used.
I

|

\

\
— HIVAC LIMITED

STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX, ENGLAND
TELEPHONE : 01-845 1288 TELEX : 22623
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Cold Cathode¢ Tubes

Glow Diodes A Soerics
Glow Diodes 2 Serics

NT2

XC18
XC19
XC23
XC33

Typcs

Divider Card:

XBl
XB3

Spark Gap Tubes

Dividaer Card:

GD55QW
GD-V Range

Numicator Tubes

Mcchanical Accessories

Mechanical Accessorics

XNS1 Rang.

for XN type Numicators

XN3 Range
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XN7 Range
XN10 Rangc
XN11l Range
XN12 Range
XNP12 Range
XN13 Range
XN16 Range

XN17 Range sheet 1
XN17 Rango sheet 2
XNP17 Range sheet 1
XNP17 Range shcet 2

XN19 Range
XN21 Range
XN24 Rang:
XN25 Range
XN26 Range

for GR type Numicators

GR10OJ/F, GR1QJ
GR2M Range
GR7M Range
GR71M Range
GR8M Rangec
GR81M Range
GR10OM, GR1OM/U

July 1971
Scptember 1969
May 1969
September 1969
March 1969
November 1969
March 1969

Junc 1956
Novenber 1968

January 1970
January 1970

December 1968
March 1969
December 1968
Fibruary 1969
February 1969
February 1969
December 1968
August 1968
Deocember 1968
August 1968
February 1969
Decoember 1968
D:cember 1968
March 1969
March 1969
February 1969
Fcbruary 1969
October 1969
May 1970

May 19%0
March 196S
November 1968
D::cember 1968
December 1968
December 1968
May 1970

May 1970
August 1968



Divider Card: Flash Tubos

ZTC1 June 1970
ZFT1, ZFT7 June 1970
ZFT2, ZFT2A, ZFT8A June 1970
ZFT3, ZFT3/, ZFT4, ZFT4A June 1970
ZFT10, ZFT11 May 1971

ZFT12A May 1971

FTA1 Rang: June 1970
FT3 Jun: 1970

Divider Card: Filamcntary Lamps

BPO No. 2 Switchboard Lamps July 1971
MBC Types April 1970
Miscellancous Types April 1970

Divider Card: Neon Indicator Lamps

Standard Brightness Types 6L otc. November 1969
High Brightness Types 3H, ctc. July 1971
IMH 2ML March 1969




