








ENERAL GLOW LAMP APPLICATIONS

Sensitivity of varies with temperature; cadmium sulfide,
however, is much more temperature-stable than cadmium selenide. In fact, the
major disadvantage of cadmium selenide cells is their susceptibility to temper-

B Ciure variations.

Photocells have two response speeds; turn-on response and turn-off response.
In general the response speed of cadmium sulfide cells will average 100 milli-
seconds. The response speed of cadmium selenide cells is approximately 10
milliseconds. Response speeds of both types are dependent on the previous state
of the device and the illumination level. Hence in photocell-glow lamp combina-
tions the speed of response will normally be limited by the photocell.

Several glow lamp-photocell circuits have been given in previous sections of

this book. In addition other applications are described in the references listed
ﬁ at the end of the chapter. The most common use of the glow lamp-photocell com-
bination has been in memory and logic circuits. In these applications the input

circuit is isolated from the output cireuit — an advantage not obtained by most
F=F. memory devices. In addition a single photocell output circuit may be actuated by
a number of glow lamp sources or one lamp may actuate several photocells.

The glow lamp-photoconductor combination is best used where the resistance
of the photocell is switched from a very high resistance to a low resistance de-
pending upon whether the glow lamp is conducting or not. In addition the resistance
of the photocell may be varied by varying the light output or position of the glow
lamp. This provides a control where there is clectrical isolation between the
control circuit and the receiving circuit.
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Fig. 4.11. G.E. B-425 Photoconductor Resistance vs Lamp Current —
5AB and 3AH (Lamp Located 1.5” From Cell)

Figure 4.11 is a typical plot of photocell resistance as a function of lamp
current in the 5AB standard brightness and the 3AH high brightness glow
lamps. The lamp is located about 1.5 inches from the photocell in a dark en-
closure. The dark resistance of this photocell was in excess of 10 megohms,
and other types are available with even higher resistance.

MISCELLANEOUS APPLICATIONS

A variation of the light indicator described in Chapter Two is a circuit con-
ng of a photoconductor in parallel with a glow lamp. At a specific light level
the lamp will fire, providing visual indication.

This same principle can be used in the design of a temperature indicator,
which utilizes a thermistor in parallel withaglow lamp. Here a visual indication
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GENERAL GLOW LAMP APPLICATIONS

is provided at a specified temperature by the firing of the glow lamp, or a photo-
conductor can be used to sens ing and actuate external circuitry.

Likewise, a humidity sensing circuit can utilize a humistor as a variable
tance in parallel with the glow lamp. Humistor resistances typically de-
crease with an increase in humidity. Once again, the firing of the glow lamp at
a specific humidity can be used for visual indication or to actuate exter:
circuits.

na

Since consistent firing voltage is required for the above applications the use
of a preaged lamp such as the 5AG-A is recommended.
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GLOW LAMP TEST METHODS

CHAPTER

TEST CIRCUITS

The glow lamp is a very high resistance device when in the non-conducting
state and as such requires special care when attempts are made to measure its
parameters. The lamp characteristics of signer are the

of value to the circuit d
firing voltage, the maintaining voltage and the extinguishing voltage. The values
parameters change as function of frequency and associated circuit
components so that the type and accuracy of the measurement depends upon the
requirement. For normal circuit component use the tests are usually made casily
and quickly.

oC vourace
POWER SUPPLY
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Fig. 5.1. Test Circuit for Determining Lamp DC Voltage
Characteristics.

Figure ws a test setup which may be used for making approximate
nfeRmimanta of e lamp parameters. A voltmeter with a resistance of 20,000
ohms per volt is sufficient to prevent loading of the lamp circuit.

With the voltage initially at a value below the expected firing voltage of the
lamp the voltmeter lead is placed at point A. The supply voltage is then slowly
raised until the lamp just fires which is indicated visually by the cathode glow.
The reading of the voitmeter will now give the value of the firing voltage of the
lamp under test. The DC voltmeter probe may now be moved to point B and the
maintaining voltage will be indicated. If it is desired to know the maintaining
voltage at a particular value of current the supply voltage may be varied until
the proper current is obtained — assuming that the resistance is such as to
permit the desired amount of current to flow. The approximate value of current
may be obtained by measuring the voltages at points A and B. The current is then
Va - Vi

R

determined by the equation I =

After the maintaining voltage is measured the voltmeter probe may be re-
turned to point A. The voltage is then slowly decreased until the lamp current
abruptly ceases. The voltage at this point is the extinguishing voltage for the
given value of resistance R.

Care must be taken in choosing the value of resistance R in the measuring
circuit since large values of R in conjunction with stray capacitance may cause
the circuit to oscillate once the lamp has fired.
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GLOW LAMP TEST METHOD!
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Fig. 5.2. Test Circuit for Determining Lamp DC Voltage
Characteristics.

Another testing circuit is shown in Figure Two voltmeters may be used
to avoid changing leads. Voltmeter V, which is placed across the glow lamp
should be of the clectrostatic or vacuum-tube type of voltmeter with an input
resistance greater than ten megohms. If an electrostatic voltmeter is used a
resistance of ahout 10 to 30 megohms should be placed in series with the mete
to suppress a tendency of the circuit to oscillate due to the meter’s capacity.
Voltmeter V, nced not have a very high input resistance as its shunting effect on
the test circuit is negligible.

The firing voltage is determined by slowly raising the supply voltage and

2 the value of voltage measured on voltmeter V, when the lamp just begins

glow or the ammeter gives an indication of conduction through the lamp
Current should normally be close tothe lamp’s rated value. The internal resist-
ance of this ammeter should be less than one percent of the value of R.

With the lamp ope ling at the desired current as indicated by the ammeter
the maintaining voltage may be read by voltmeter V,. To measure the extinguish-
ing voltage the supply mnm- is decreased slowly and the voltage is read on
voltmeter V, when the lamp ceases conduction.

It is often desirable to mea
ing voltage for a circuit in ope

3 shows

sure the dynamic values of firing and extinguish-
ation; for example, a sawtooth oscillator. Figure
circuit which may be used to effectively isolate the glow lamp cir-
cuit from the test circuit. The vacuum tube cathode follower stage has essen-
tially an infinite resistance at the grid input so that there is negligible loading
on the lamp circuit. In addition the input capacitance of the cathode follower is
very low so that the total capacitance shunting the glow lamp is on the order of
only a few micro-micro-farads.

The transfer characteristic of the cathode follower may be determined by
varying a DC voltage on the grid and measuring the corresponding output cathod
voltage. An alternate method of obtaining the approximate transfer function of
the cathode follower is to drive the grid with a small sine wave signal super-
imposed on a DC bias of perhaps 50 volts as shown in Figure 5.4.The DC trans-
fer characteristic of the cathode follower is then approximately:

Vo = AV, + Eyy 6.1)

where A is the small signal AC gain (le
voltage measured with the grid grounded.

than unity) and Ey, is the DC cathode
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LOW LAMP TEST METHODS

+300v

Fig. 5.3. Test Circuit for Determining Dynamic Lamp
Characteristics with Lamp Circuit Isolated
from Output.

+300v

SNE wave

GENERATOR Ac vouTueTeR

Fig. 5.4. Test Circuit for Determining Approximate
Transfer Function of Cathode Follower.

After the transfer function of the cathode follower has been determined the
dynamic firing and extinguishing voltages of the glow lamp circuit may be meas-
ured by using a calibrated DC oscilloscope on the output.

The cathode follower circuit also provides another means of measuring the
DC firing and maintaining voltages of a glow lamp. If an oscilloscope is used
which has an output sawtooth sweep available ata very low frequency and a volt-
age greater than 100 volts this slowly rising voltage may be used as a variable
supply voltage for a glow lamp with a series resistor as shown in Figure 5.5.
By placing the output of the cathode follower to the vertical input of the DC oscil-
loscope voltages proportional to breakdown potential and the maintaining voltage
of the lamp may be measured from the scope presentation. The actual values
of the breakdown voltage and the maintaining voltage may then be determined by
using the equation for the transfer function of the cathode follower.

This method of determining the operating characteristics of lamps is partic
ularly useful when large numbers of lamps are to be measured.
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Fig. 5.5. Alternate Method of Determining Firing and
Maintaining Voltages of Neon Glow Lamps.

CONDITIONS FOR LAMP MEASUREMENTS

In determining the parameters of a glow lamp care should be taken to provide
the proper gnvironment. Recommended practices are:

1. Lamp measurements should be made at room temperature of about 25°C.

v

For measurements to be made in light the measurement should be
in an unobstructed ambient illumination of 5 to 50 footcandles. The
which is to be tested should be operated in the conducting state for a short
period prior to measurement.

e

In the case where it is desired to measure a lamp in total darkness the
lamp should be inoperative for a period of at least 24 hours immediately
prior to testing and the enclosure should be light-tight.

IS

Under conditions of life testing of glow lamps the lamps should be operated
at the specified design current while also observing the correct polari
of the lamp when indicated.

Life testing of glow lamps should be interrupted once a day.

Specific applications may require testing procedures which deviate from recom-
mended practices.

In placing a lamp in a testing circuit care should be taken to avoid the ca-
pacitive effect of having other objects in contact with the lamp. These objec
such as metal plates and shields,should be kept at least six inches away from
the lamp to be tested. In addition,touching the lamp during testing should be
avoided as errors will probably result. Proper shielding may be required to
minimize the effects of stray fields and radio-frequency radiation which have a
decided effect upon the firing voltage of the lamp.

*“'Measurement of Glow Lamps™, A.S.A., 10 East 40th Sueet, New York 16, New York.
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LOW LAMP TEST METHODS

MEASURING THE DELAY TIMES OF GLOW LAMPS

When a designer considers the use of glow lamps for bistable logic elements,
he must know how fast these devices respond to pulses. He must know this for
given types of neons and for the operating environment.

Since there are quite a few types of neon devices, and many different oper-
ating environments, the engineer will probably want to make his own tests. In
this manner he will be able to compare one neon device to another, learn the
statistical spread for a given neon type and determine the effect of his operating
environment.

A neon’s response to a positive-going turnon pulse (Fig. 5.6) breaks down
into two factors, which should be measured separately: speed of response and
voltage level at which the neon is retriggered. The test setup in Fig. 5.7
measures the former and that in Fig. 5.10 measures the latter.

Both parameters are a function of the excitation within the neon gas. There-
fore the tests for these parameters must include the major environmental and
circuit effects that influence this level of excitation.

Tists+to

E /][ Ti= IONIZATION
z / ; s
H
g = STATISTICAL
3 / TIME
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K / TIME
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TIME

Fig. 5.6. Delay times for neon turn-on defined.

In the first test (Fig. 5.7), the ionization time, the time that it takes a neon
to respond to a positive-going pulse is the sum of the statistical time (t.) re-
quired for the first free electron to form in the gas and the avalanche time (ta)
needed for the first free electron to create the full flow of electrons.

The statistical time is a function of the general state of excitation in the
electrons at the time the pulse is received. This, in turn, is a function of excita-
tion remembered from recent ON states and environmental factors, such as
the ambient light level, electric field strength, cosmic rays and, of course,
the circuit-imposed potential on the electrodes. It is,also a function of various
construction properties, such as gas composition and isotope content, but these

* “Measuring the Delay Times of Glow Lamps'"

March 30, 1964

. C. R. Dougherty, and R. D. Smith, Electronic Design
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GLOW LAMP TEST METHODS

are outside the control of the circuit designer once he chooses a particular
neon type.

Avalanche time (), on the other hand, depends mainly on just the circuit-
imposed electrode potential.

SWITCH

fn TEST CHAMBER

SCOPE
I
1
|
1 see fig |
! ~OVERT.
Lo - e
NEON UNDER
TEST 100
TRIGGER

Fig. 5.7. Setup for measuring a neon's ionization time.

The following steps are needed to set up the ionization time test shown in
Figure 5.

1. Place the neon inside a chamber, which isolates it from all environmental
effects. The chamber should have provisions for the controlled introduction
of environmental effects. An aluminum box measuring 12 x 12 x 14 in. high
can be used with the inside walls blackened. A cool white fluorescent
light panel, measuring 12 x 12 in., can be set in the top with a clear con-
ductor attached to the aluminum chamber. The conductor will screen the
neon from the stray electrical fields produced by the fluorescent panel.
The aluminum chamber shields the neon from electric fields and the
fluorescent light provides the ambient light for the tests.

A variable impedance can be used to vary the fluorescent’s intensity from
0 to 500 foot candles. A photo-electric cell located near the neon under
test, wired to an external meter, measures the amount of light. The
spectrum of the light source should correspond to that of the intended
application. The cool white fluorescent was felt to be a good compromise
between daylight and incandescent conditions.

Provide a dc power source that can be varied between 0-300 v. Since
neons draw only 0.1 to 1 ma currents and have high impedances, this can
be merely a string of 90-v cells bridged by a potentiometer.

w

Arrange the switch to connect the power source to the test circuit so the
neon has an OFF time of at least 8 sec. This is necessary to allow the
excitation within the gas to decay sufficiently from the ON state level so
that ‘“remembered’” ionization will no upset the accuracy of this test.
(The second test, Fig. 5.10, will include this effect.)

Actually, even longer OFF times may be needed if zero foot-candle light-
condition tests are to be run. A switching rate of slightly less than 6
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GLOW LAMP TEST METHODS

cycles/min. will be adequate in most cases. This will have 8 sec OFF
times and 3 sec ON times. A further requirement for this switch is that
it should have transients of less than 0.5 usec.

The working part of an ordinary household mercury wall switch can handle
this function. The barrel portion can be removed from the wall switch,
mounted on the pivot bearings from the switch and rotated by a small
synchronous motor. This device has a clean switching waveform and is
able to handle the voltage levels used with neons.

Use an oscilloscope with a vertical sensitivity of 0.05 v/em. Tt should
have an externally triggerable horizontal time base, sweeping at 1
msec/cm. An interval counter could be used to help time the delay.

[=]
ot
zZ HEIGHT OF BLOCKS PROPORTIONAL TO THE
33 NUMBER OF READINGS FALLING WITHIN CELL
wo
£ ~__ NORMAL GAUSSIAN
oo [/ T\ , PROBABILITY CURVE
=0
Fz
sz
= PARAMETER
-30-20 -l 00 |0 20 +30 BEING MEASURED.

Fig. 5.8. Arrangement of the data in histogram form.

At the start of each test, resistance R should be adjusted to operate the lamp
at 105 per cent breakdown voltage. 1 secutive readings should
be made for each lamp with 105, 110, 120, 140 and 180 per cent over voltage. Tt
is important that enough readings be taken for the data to be treated in a sta-
tistical manner. That is, it should be possible to arrange the readings in a
histogram, as in Fig. 5.8, so that anapproximately Gaussian curve can be drawn
through the results and statistically meaningful worst-case values can be
selected for the final results.

Fig. 5.9 shows a typical family of curves that would be produced. The ioniza-
tion time is plotted against the per cent breakdown voltage. Each curve repre-
sents a certain ambient light level. Note that the response is faster for higher
voltages, but that it is even more sensitive to light levels. The largest change is
between no light at all (zero foot candles) and a small amount of light (0.1 foot
candles). For reference, ambient light levels range from 30 to 60 foot candles
in office areas and up to 100 foot candles in well-lighted laboratories.
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Fig. 5.9. lonization fime vs p of det voltage.

The curves in Fig. 5.9 are for the 3 sigma limit, or worst-case values that
include 99.8 per cent of the neon devices. They are for 5AB neons.

REFIRING Voltage Plotted
As a Function of Time Off

In single-shot circuits, the ionization or turn-on time of the glow lamp may
be the only frequency-limiting factor. Generally, in repetitive signal circuits it
will be necessary to also know the deionizationtime. This turn off parameter can
be measured directly but the procedure is quite complicated. An easier para-
meter to measure is the refiring voltage as a function of time off. The setup for
this measurement is shown in Fig. 5.10.
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Test setup for measuring refiring voltage

Fig. 5.10.
As A Function Of Time Off.

The test chamber and dc power supply for this test are identical to those in
Fig. 5.7. But the oscilloscope should be a dual-beam type with vertical sensitivity
of 0.5 v/em and a horizontal sweep of 1 sec/cm. Two oscilloscopes could be

used with a common timing reference.

SCOPE No.t

ot oft—ste— 1 on —sf

SCOPE No2

Fig. 5.11. Appearance of dual-trace scope display obtained
from Fig. 5 test setup.

In addition, a variable pulse width dc pulse generator should be available
Ideally, it should have enough output amplitude to completely cancel the dc
power supply. (The authors made do with a generator limited to 60 v maximum
pulse amplitude, though this did not completely attain the zero volt OFF states.)

As an added aid to accurately determining the voltage levels, a high im-
pedance VTVM or electrostatic voltmeter should be available.
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GLOW LAMP TEST METHODS

The test steps for this setup are:

Raise de power supply voltage until the lamp under test fires.

2. Adjust R until specified lamp current is obtained.

3. Adjust the height of the negative pulse coming from the pulse generator
until the voltage across the lamp is zero during OFF time.

4. Adjust the width of the negative dc pulse to increase the lamp OFF time

until the lamp refuses to turn ON. The OFF dwell that just inhibits the
lamp from turning on should be recorded.

Using a series of 1-v steps below breakdown, repeat the previous four
steps.

Data should be obtained for rated lamp current and for 0.5 and 2 times rated
current for each lamp. A few lamps from each lot should be tested to assure a
statistical sampling. The data from his test should also be treated statistically
to determine the families of refiring voltages vs time OFF curves with constant
ambient light and lamp current.

548 cURRENT 03 ma
AmBiENT LIGHT LEVEL 0050 8 800FT-c

5o }
N [T fon s90 wor ronetme I
et (orr 19 Lows Yo e
e Vo
2
% o —
3 wanGAL
f [
1
sare e ron

Vours seLow MTiAL SREAKGOWN voLTAGE
Fig. 5.12. Time-off as a function of refiring voltage.

Shown in Fig. 5.12 are the envelope curves for the 5AB neon, at the 3, limits.
From this figure the designer can readily see where the safe (lower) marginal
(middle) and unsafe (upper) areas of operation occur.

Current was held constant for the tests that produced these levels and in this
case it was found that the light levels did not significantly alter the refiring time.
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GENERAL ELECTRIC
GLOW LAMP SPECIFICATIONS

CHAPTER

From the first glow lamp, (NE-2), have evolved the scores of lamps in today’s
glow lamp line, each with specific characteristics depending upon the job to be
done. Thus size, light output, life, efficiency, breakdown voltage, maintaining
voltage, extinguishing potential and many other factors are considered in de-
signing just the right lamp for the specific application.

s an aid in selecting the right lamp — before the design of the product is
frozen — choice can be narrowed down to lamps typical of the application. These
become the clues which may permit you to make easier selection from the glow
lamp specifications that follow.

CIRCUIT SUGGESTED LAMP TYPES
Logic AND-OR Gates 3AG & 5AB
Memory Circuits 5AH, 4AB, 4AC
Multivibrators 3AG, 5AB, & 5AG
Photoconductor Activators 3AH, 5AH & 5AJ
Sawtooth Oscillators 3AG, 5AB & 5AG
Trigger Circuits 4AB, 4AC, 5AH
Voltage Indicators 3AG, 5AB & 5AG
Voltage Regulators 3AC, 3AH, 3AJ

The specifications give abrief description, the outline drawing, the electrical
characteristics and aging instructions for each circuit component lamp. Additional

about lamp char istics and operation in specific circuits may be
obtained from G.E. Representatives, listed below, or the editors of this book.

GENERAL ELECTRIC LAMP SALES OFFICES
Addiess  (Zip) (Telephone) Address  (Zip) (Telephone)

Atlanta, Ga Suite 28, 359 East Memphis, Tean. 2021 5. Latham S 38109 948 2642

Pacea Farry B0, E, 3005 2310785 | g i 1310 NW. 74th St 33143 7578481
Baltimore, Md. 101 Parker Road ail ox 12 33157

Mail: P.0. Box

UAEA 21227 2425700 | Milwaukee, Wis. 8100 W. Florist Ave. 53209 462-3860
— S0 17l Aial Place Minneapolis, Minn. 500 Stinson Blvd. 55413 331-4050

Newlon Upper Falls, Moorhead, Minn. 1210-19% St. South 56560 233-5712

Mass. 02164 332-6200

Newark, N. ). 133 Boyd st 07103 824-5200

Cape Elzabeth, Me. .29 Ocean View Rd. 04107 799.0221 | oot o, o i R

Wail

Charotte, NG 101 Tarkaseoen . s S
Mol WEBSTISSE o v ses B o2t 8556021
Chca, 550 W, ackan i, 60606 334712 | NewYork WY, | 219€ 25 1o0m 7011
Cincinat Oho 4 Cotrl Ave, 4522 1216810 | Oaiang. Calf, 599000 Avense 5460 545302
Clevland, Oho 12810 Tat Av. Okshoma iy, 0K st Trzce
FRISSAT ™" iy 58 439 Bl
Columbus, Ohio 766 Northwest Blvd. 43212 294-4115 i & ;"“‘;‘":"[ 73116 8424028
ndolohi, P, .20, At Expess:
sl Toas 650 odar Sorns P,
35425 75235 351-3725 P 19006 683-5
Dayton, Ohio 225 N. Wilkinson St. 45402 2237151 | Pittsburgh, Pa. 28 Y. CasoaS: 16210 471050
Denver, Colo | 6501 € 4t Ave. 80216 gsdgi1 | ochestor Y. G SLBgg I
Deol W, 1513 Hamiton Ave. 48203 BS0200 | ek g o
Ouin, Wi 126 . 700 Av. Et 55805 722559 kS B sima s 3w
1P, Toss 2300 vt Stanon, StLous, Mo 153 Faiew Ave. 63132 48 690
fooet 7502 5331961 | Swatte Wash, 24006t Ave.Souh 50104 22 081
Houston, Texas 5615 Lymbar Drive 77035 923-2549 | Springfield, Mass. 120 Maple Street 01103 734-5606
Indianapolis, Ind. . 2511-F-1 East 46 St 46205 547-5511 | Utica, N.Y. E’:DI“"’P'% R;::"ﬁg
. Kanss iy, o, 535 Eat 14t Ave. GALE 4710123 bt oo 30 ™ 13501 720138
Los Aneles, Gal._ 270 . Walt Ave_ 50022 723:241 | Wt Haven, Corn_38 s Ave.___ 061 560988
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GLOW LAMP SPECIFICATIONS

CROSS REFERENCE AND SUBSTITUTION GUIDE FOR
G.E. CIRCUIT COMPONENT GLOW LAMPS LR

F= Mtow ) A GOre

F The Miniature Lamp Department of the General Electric company recognized
the need for a new numbering system for circuit component glow lamps which
will be compatible with the new ASA system for indicator glow lamps. Shown
below is a cross reference and substitution guide.

OLD NEW SUBSTITUTION

NE-2AS 3AD
NE-2L 3AD
NE-2LT 3AD
NE-25 SAB-A re 99
Pe 14y
v ong
re L
Be Ny
e 98

5AG-A re oY
5BA
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GLOW LAMP SPECIFICATIONS

2AA

NE-99)

The 2AA is the smallest circuit component
presently available. The formed tip gives good
end-on viewing. A radioactive additive reduces
dark effect.

OUTLINE DRAWING

AL
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage 60 80
(In dark)
Initial DC Maintaining Voltage 62
o :
| Hours operation @ 0.3 ma for 6 volt 7,500
change in maintaining voltage
Design current in millamperes 0.3

Aging Procedure - 100 hours at design current or 24 hours at 0.6 ma; followed
by 24 hours under typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The 3AD is a selected version of the 3AG which
finds wide usage as a stero indicator. This lamp 3

has specified voltage ranges, tinned leads, an AD
extinguishing test, mild radioactive additive for (NE-98)
the reduction of dark effect, and Dri-Film coating

for high leakage resistance

OUTLINE DRAWING

0145"MAX
IN PRESS ZONE

o
‘ LEADS
= Titneo
| J
SPECIFICATIONS
Min. Avg. | Max.
Initial DC Breakdown Voltage 65 80
(In 5-50 footcandles)
Tnitial DC Maintaining Voltage >50
@ 0.3 m
Hours operation @ 0.3 ma for 5 volt 6,000
change in breakdown or maintaining
voltage
Design current in millamperes 0.3
inguishing voltage (.25MQ or more 50
series resistance)
Leakage resistance @ 80°F and 75% 100MQ
Relative Humidity

I AR AR R A AR R R AR R R AR RN )

Aging Procedure - 100 hours at design current or 24 hours at 0.6 ma.; followed
by 24 hours under typical circuit operating conditions.

90



GLOW LAMP SPECIFICATIONS

3AG

The 3AG is a standard brightness circuit com-
ponent lamp. It incorporates a shorter overall
length than most glow lamps, a formed tip for
easier end-on viewing, and a mild radioactive
additive for the reduction of dark effect. It is onc

of the lower priced neons.

'
‘ 0.2007

ro,z«”
|

LEADS

j\rmnsn

SPECIFICATIONS
Min. Avg. | Max.
Initial DC Breakdown Voltage 60 76 | 90
(In 5-50 footcandles)
Initial DC Maintaining Voltage 46 58 | 76
@ ma
Hours operation @ 0.4 ma for 5 volt 2,000
change in breakdown or maintaining
voltage
Design current in millamperes 0.4

Aging Procedure - 1

00 hours at design current or 24 hours at 0.8 ma.; followed

by 24 hours under typical circuit operating conditions.

9
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GLOW LAMP SPECIFICATIONS

The 3AG-A is a preaged 3AG. A breakdown and
maintaining test has been added along with an
extinguishing voltage test and Dri-Film coating 3AG"A

to increase leakage resistance.

‘ _0.200"
Al I’ 0.244"
|

T,
%
BLACK POLARITY MAX.
AND TYPE DOT L__Jf._o1as"max.
: Ty ™ eRess zone
| PRESS
| ZONE
APPROX.
,, 732
13, |
2" |
|
|
LEADS |
TINNED
SPECIFICATIONS
Min. Avg. | Max.
Tnitial DC Breakdown Voltage 60 80
(In 5-50 footcandles)
Initial DC Maintaining Voltage [ 50 65
@0.4 ma
Hours operation @ 0.4 ma for 5 volt 6,000
change in breakdown or maintaining
voltage
Design current in millamperes 0.3
Extinguishing Voltage (.25 MegQ or more 50
series resistance)
Leakage resistance at 80°F and 75% 100MQ
Relative Humidity

Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

The 3AG-B is a selected version of the 3AG-A
Where closer voltage specifications are required

3AG-B this lamp is one of the logical choices over the
3AG-A.

OUTLINE DRAWING

‘ _o. zoo"
0.24.
RED POLARITY v
AND TYPE DOT %
MAX.
+_JIf. o AX.
= IN PRESS ZONE
PRESS
ZONE
APPROX
732
LEADS I
TINNED
SPECIFICATIONS
Min. Avg. | Max.
Tnitial DC Breakdown Voltage 65 73
(In 5-50 footcandles)
Initial DC Maintaining Voltage 52 62
@ a
Hours operation @ 0.4 ma for 5 volt 2,000
change in breakdown or maintaining
voltage
Design current in millamperes 0.4
Extinguishing voltage (.25 Meg( or more 50
series resistance)
Leakage resistance @ 80°F and 75% 100MQ
Relative Humidity

Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

The 3AG-C is also a selected version of the
3AG-A. Selection to a slightly higher range has
advantages in some circuits and the differential 3AG-C
between breakdown and maintaining voltage is
higher than the 3AG-B.

OUTLINE DRAWING

YELLOW POLARITY
AND TYPE DOT

0150 MAX
IN PRESS ZONE

SPECIFICATIONS

Min. Avg. | Max.
Initial DC Breakdown Voltage 68 76
(In 5-50 footcandles)
Initial DC Maintaining Voltage 52 62
ma
Hours operation @ 0.4 ma for 5 volt 2,000
change in breakdown or maintaining
voltage
Design current in millamperes 0.4
Extinguishing voltage (.25 MegQ or more 50
series resistance)
Leakage resistance @ B0°F and 75% 100M0
Relative Humidity

E
=
=
=
=
=
=3
—
=
=]
=
=

Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

The 3AH lamp is a high brightness circuit com-
3AH ponent lamp with Dri-Film for increased leal

resistance. This lamp is recommended for
plications where stability of characteristics is nc
a major design criteria. The formed tip provide
an overall length which is shorter than many glow lamps, as well as better
end-on viewing, where desired. A radioactive additive is present to reduce dark
effect.

OUTLINE DRAWING

0150 " MAX.
T INpRess zohe
PRESS |
ONE
APPROK.
PR
732
SPECIFICATIONS
Min. | Avg. | Max.
Tnitial DC Breakdown Voltage - - 198
(In 5-50 footcandles) 7 7 >
Tnitial DC Maintaining Voltage - 0 05
@ 2.0 ma 7 ! ’
Hours operation @ 2.0 ma for 10 volt
change in breakdown or maintaining 2,000
voltage
Design current in millamperes
Leakage resistance @ S0°F and 75%
Relative Humidity 100M Q)

*After 100 hours operation at design current. Individual lots may vary from average.

Aging Procedure - 100 hours at design current or 15 minutes at 15-17 ma.; fol-
lowed by 24 hours under typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The 4AB has the largest differential between
breakdown and maintaining voltage of any GE glow 4AB
lamp. Although ideal for triggered pulse applica-

tions where a single, higher voltage output is (NE-96)

desired, the instabilities inherent in this lamp
type could rule against its use in some circuit

additive for the reduction of dark effect. The
end-on viewing it is adequate for normal observations.

The lamp contains radioactive
light output is not high but with

OUTLINE DRAWING

! 0.225
| I 0.275"
AR
27"
732
1] wax.
1K 0145” MAX.
T IN PRESS ZONE
PRESS
Yy ZONE
[ APPROX
fa

SPECIFICATIONS

Tnitial DC Breakdown Voltage 5 )
(In 5-50 footcandles) 120 150

Initial DC Maintaining Voltage i
= 60
@ 0.5 ma

Hours operation @ 0.5 ma for 10 volt
change in breakdown or maintaining
voltage

3,000

0.5

Design current in millamperes

ma.; followed

Aging Procedure - 100 hours at design current or 7 hours at 1
by 24 hours under typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

4AC

(NE-97)

The 4AC has a somewhat smaller differential
between breakdown and maintaining voltage than
does the 4AB, but operating stability has been
improved in this lamp type and response time is

faster. A additive is in-

cluded.

OUTLINE DRAWING

SPECIFICATIONS

Initial DC Breakdown Voltage
(In 5-50 footcandles)

DC Maintaining Voltage @ 0.5 ma 60 80

voltage

Hours operation @ 0.5 ma for 10 volt
change in breakdown or maintaining 3,000

Design current in millamperes 0.5

Aging Procedure - 100 hours at design current or 2 hours at 1.25 ma.; followed

by 24 hours under typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The 5AB is a modification of the NE-2 indicator

lamp with mild radioactive additive for the re-
duction of dark effect. Both its low cost and 5AB
stable characteristics following aging account for (NE-23)

its popularity.

OUTLINE DRAWING

INPRESS ZONE
PRESS
ZON|
APPROX.
org
52

SPECIFICATIONS

Min. | Avg. | Max.

Initial DC Breakdown Voltage

(In 5-50 footcandles) 60 i 20
DC Maintaining Voltage @ 0.3 ma 59+
Hours operation @ 0.3 ma for 5 volt

change in breakdown or maintaining 6,000

voltage
Design current in millamperes 0.3

* After 100 hours operation at design current. Individual lots may vary from

average.

Aging Procedure - 100 hours at design current or 24 hours at 0.6 ma.; fol-
lowed by 24 hours under typical operating conditions.




GLOW LAMP SPECIFICATIONS

The 5AB-A is a pre-aged 5AB. A breakdown and
maintaining voltage test has been added along
5AB-A with an extinguishing voltage test. Dri-Film
29 coating increases the leakage resistance. This
514 is the least expensive pre-aged circuit component

in the line.

OUTLINE DRAWING

RED POLARITY
AND TYPE DOT

4 _<B) 0145"max
Ng—= INPRESS ZONE

SPECIFICATIONS
Min. | Avg. | Max

Initial DC Breakdown Voltage o 4

(In 5-50 footcandles)
DC Maintaining Voltage @ 0.3 ma 50 65
Hours operation @ 0.3 ma for 5 volt

change in breakdown or maintaining 6,000

voltage
Design current in millamperes 0.3
Extinguishing voltage (.25 MegQ or more %5

series resistance) ®
Leakage resistance @ B0°F and 75%

Relative Humidity L00MO

Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

The 5AB-B is a selected version of the 5AB-A.

Where closer voltage specifications are required
this is one of the logical choices over the 5AB-A. 5A B"B

OUTLINE DRAWING

BLACK POLARITY

oy
AND TYPE oor\ u il
: 0145" MAX

T = INPRESS ZONE

| PRESS
ON
] ] APPROX.
i reg
| 52
o 1
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage 0 -
(In 5-50 footcandles)
DC Maintaining Voltage @ 0.3 ma 50 60
Hours operation @ 0.3 ma for 5 volt
change in breakdown or maintaining 6,000
voltage
Design current in millamperes 0.3
Extinguishing voltage (.25 MQ or more h
series resistance)
Leakage resistance @ S0°F and 75%
Relative Humidity AaMa

Aging Procedure - Not required as lamp is pre-aged.




GLOW LAMP SPECIFICATIONS

The 5AB-C is also a selected version of the

5AB-A. Slightly higher breakdown and maintain-
5AB-C ing range will give advantages in some circuits.

OUTLINE DRAWING

o | 0190
| Mo.250"
f l
WHITE POLARITY L [\
AND TYPE DOT | %6
| MAX
| 1 __SB 0145"Max
,T, i INPRESS ZONE
PRESS
I ZONE
" APPROX.
&l
a2
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage - -
(In 5-50 footcandles) !
DC Maintaining Voltage @ 0.3 ma 55 65
Hours operation @ 0.3 ma for 5 volt
change in breakdown or maintaining 6,000
voltage
Design current in millamperes 0.3
Extinguishing voltage (.25 M or more 50
series resistance)
Leakage resistance @ 80°F and 75% 100 MO
relative Humidity

Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

The 5AC is designed primarily for voltage reg-

ulation purposes. This lamp is recommended

for those applications where a partially stabilized 5AC
lamp is required. The lamp contains a mild (NE-68)
radioactive additive.

OUTLINE DRAWING

0.225"
r‘ 0.275"
(B
1%
BLUE DOT MAX,
ACJACENT 10 ! {_sfy 0145"MAX
B 1 INPRESS ZONE
i { PR[SS
NE
! 1 wvuox
3,
- ’32
LEADS
TINNED
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage i 40
(In 5-50 footcandles)
Tnitial DC Maintaining Voltage = &
{ 3 ma -
Hours operation @ 0.3 ma for 5 volt
change in breakdown or maintaining 2,000
voltage
Design current in millamperes 0.3
Extinguishing voltage (.25 MQ or more -
series resistance) N
TLeakage resistance @ 80°F and 75%
Relative Humidity LU0 MO

Aging Procedure - Not required as lamp is partially pre-aged.
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GLOW LAMP SPECIFICATIONS

The 5AG is closely related to the 5AG-A, but

5AG has somewhat wider tolerance on breakdown
voltage. It too, is pre-aged and contains a mild

INE-81) radicactive additive, has Dri-Film coating, and
voltage test. This lamp is rated

<r101&03.ma

OUTLINE DRAWING

._0.225"
1| [To.275"

1%
WHITE DOT 1 max
ADJACENT TO
1 b o x
+ LEAD 5 = INPRESS ZONE
PRESS
APPNOX
LEADS — /32
TINNED
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage o1 “
(In 5-50 footcandles) !
Tnitial DC Maintaining Voltage @ 0.3 ma 50 [
Initial DC Maintaining Voltage @ 0.1 ma 50
Hours operation @ 0.3 ma for 5 volt 2000
change in breakdown voltage 2
Hours operation @ 0.1 ma for 5 volt .
change in maintaining voltage e
Design current in millamperes 0.1-0.3
Extinguishing voltage (.25 MQ or more -
series resistance) .
Leakage resistance @ 80°F and 75%
Relative Humidity 100M0.

Aging Procedure - Not required as lamp is pre-aged.
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This neon lamp has the tightest breakdown volt-
age tolerance — +4 volts — of all GE glow lamps.
Maintaining voltage is also held within %5 volts.
The lamps are all pre-aged, polarity marked, and
contain a mild radioactive additive for the re-
duction of dark effects. The tight voltage char:

GLOW LAMP SPECIFICATIONS

5AG-A

(NE-76)

cteristics and pre-aging treatment

ideally suit this lamp for use in multivibrators, relaxation oscillators and other

close tolerance applications.

OUTLINE DRAWING

RED DOT
ADJACENT TO— Q145" MAX.
+ LEAD } — INPRESS ZONE
PRESS
ZON|
APPROX.
PRe]
52
— LEADS
TINNED
SPECIFICATIONS
Min. | Avg. | Max.
Initial DC Breakdown Voltage P .
(In 5-50 footcandles) o
Initial DC Maintaining Voltage 50 80
4 ma
Breakdown voltage to stay within initial 1,000
specs when operated at 0.4 ma hours
Hours operation @ 0.4 ma for 5 volt 4
2,000
change in maintaining voltage
Design current in millamperes 0.4
Extinguishing voltage M{Q or more 50
series resistance) 2
Leakage resistance @ 80°F and 75%
0
Relative Humidity 10010
Aging Procedure - Not required as lamp is pre-aged.
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GLOW LAMP SPECIFICATIONS

This **high-current” lamp shows promise wher-
5AH ever greater current carrying capacity is re-
quired. The lamp’s differential between break-
(NE-83) down and maintaining volts is somewhat greater
than the 5AB family, but not as large as is the
case for the 4AB and 4AC. Its voltage regulation properties also merit attention.
The_l; tains_radioactive additive, The 5AH family finds many used in
pulsed circuits — such as SCR triggers. Dri-Film is used to increase the leak-
age resistance.

_] i rg;gg: OUTLINE DRAWING

1546"
MAX.
4 o
"IN PRESS ZONE
PRESS
ZONE
3 APPROX.
LEADS — %2
Tineo J 52
SPECIFICATIONS
T
Min x
Initial DC Breakdown Voltage 60 1
(In 5-50 footcandles)
DC Maintaining Voltage @ 10.0 ma 62%
DC Maintaining Voltage @ 5.0 ma 60+
Hours operation @ 10.0 ma for 5 volt
change in breakdown or maintaining 500
voltage
Hours operation @ 5.0 ma for 5 volt
change in breakdown or maintaining 5,000
voltage
Design current in millamperes 15 b5.0-10.0
Leakage resistance @ 80°F and 75%
Relative Humidity 100M0

* Average after 100 hours operation at design current. Individual lots may vary
from average.

Aging” Procedure - 100 hours at design current or 24 hours at 15 milliamperes;

followed by 24 hours under typical circuit operating con-
ditions.
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The 5AH-A is a selected version of the 5AH. The
low breakdown spec allows its use in the low
voltage circuits. All other characteristics are
similar to the 5AH.

OUTLINE DRAWING

GLOW LAMP SPECIFICATIONS

5AH-A

ditions.

Aging Procedure - 100 hours at design current or 24 hours at 15 milliamperes;
followed by 24 hours under typical circuit operating con-

:
. 010"
W | ﬁo.zso
ﬁ BLACK POLARITY i
AND TYPE DOT 156" [
ﬁ MAX,
| o1as” wax
- IN PRESS ZONE
5 PRESS
ZONE
& APPROX
— ] LEADS — Yz
TINNED
= SPECIFICATIONS
ﬁ Min. Avg. Max.
Initial DC Breakdown Voltage - -
—J (In 5-50 footcandles) ° ;
DC Maintaining Voltage @ 10.0 ma 52 67
=3 [ 5C Maintaining Voltage @ 5.0 ma 50 65
Hours operation @ 10.0 ma for 5 volt
ﬂ change in breakdown or maintaining 500
voltage
g Hours operation @ 5.0 ma for 5 volt
change in breakdown or maintaining 5,000
voltage
— Design current in millamperes 15 |5.0-10.0
Teakage resistance @ S80°F and 75%
= Relative Humidity 100M0



GLOW LAMP SPECIFICATIONS

The 5AH-B is a selected 5AH with a 10v spread [
on breakdown and 8v spread on maintaining volt-
5A H . B age. The differential at7vbetween breakdown and

maintaining voltage allow circuit designer more
latitude with other components.

OUTLINE DRAWING

RED POLARITY

AND TYPE DOT 1%e"
MAX.
| | 0145 MAX
—t T T8~ “In'PRESS ZONE
| PRESS
), ZONE
e APPROX. |
LEADS _— % |
TINNED l 52
SPECIFICATIONS

Initial DC Breakdown Voltage

(In 5-50 footcandles) Is ED 2
DC Maintaining Voltage @ 10.0 ma 60 [ 68
DC Maintaining Voltage @ 5.0 ma 55 62 66
Hours operation @ 10.0 ma for 5 volt

change in breakdown or maintaining 500

voltage
Hours operation @ 5.0 ma for 5 volt

change in breakdown or maintaining 5,000

voltage

Design current in millamperes 1.5 5.0-10.0)

Leakage resistance @ 8O°F and 75%
Relative Humidity 100 M0

Aging Procedure - 100 hours at design current or 24 hours at 15 milliamperes;
followed by 24 hours under typical circuit operating con-
ditions.
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GLOW LAMP SPECIFICATIONS

The 5AH-C is also a selected 5AH. The higher
breakdown voltage spec allows this lamp to be

used in special circuits. The guaranteed differ- 5AH-C
ential of 8v gives higher energy pulses in trigger
circuits.

OUTLINE DRAWING

0.1907
T | [T o.250
WHITE POLARITY (
AND TvPE DOT 13he" (
MAX. I
| bW oras” max
e T IN PRESS ZONE
PRESS
ZONE
s APPROX.
LEADS — %2
TINNED l =
|
SPECIFICATIONS
Min. Avg. Max.
Initial DC Breakdown Voltage - 1
(In 5-50 footcandles)
DC Maintaining Voltage @ 10.0 ma 52 67
DC Maintaining Voltage @ 5.0 ma 50 65
Hours operation @ 10 ma for 5 volt
change in breakdown or maintaining 500
voltage
Hours operation @ 5.0 ma for 5 volt
change in breakdown or maintaining 5,000
voltage
Design current in millamperes 1.5 |5.0-10.0
Leakage resistance @ BO°F and 75%
Relative Humidity 100:MQ;

Aging Procedure - 100 hours at design current or 24 hoursat 15 milliamperes;
followed by 24 hours under typical circuit operating con-
ditions.
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GLOW LAMP SPECIFICATIONS

SAJ

(NE-86)

The 5AJ, rated at 1.5 ma., ranks between the
5AB family of lamps and the 5AH family in current
handling capacity. Its voltage characteristics
and the appearance of its glow discharge, are
closer to the 5AB than the 5AH. The lamp con-

tains a radioactive additive for the reduction of dark effect.

OUTLINE DRAWING

145" MAX.
IN PRESS ZONE

PRESS
ZONE
APPROX
LEADS — %S
TINNED
i
|
SPECIFICATIONS
Min. Avg. Max.
Initial DC Breakdown Voltage = -
(In 5-50 footcandles)
DC Maintaining Voltage @ 1.5 ma 57*
Hours operation @ ma for 5 volt
change in breakdown or maintaining 2,000
voltage
Design current in millamperes 1.5
Leakage resistance @ 80°F and 75%
Relative Humidity 1000

* Average after 100 hours operation at design current. Individual lots may vary

from average.

Aging Procedure - 100 hours at design current followed by 24 hours under
typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The 5AJ-A is a selected version of the 5AJ. The
low breakdown voltage will reduce power supply
requirements in same cases. 5AJ-A

OUTLINE DRAWING

' 0.225;
| [T o27s"

i .
{ T

BLACK POLARITY

AND TYPE DOT' %6
MAX ’
| 1 0.145” MAX.

——,

— IN PRESS ZONE

PRESES
1" APPROX
LEADS — 3
TINNED l sz
SPECIFICATIONS
Min Avg. | Max
Inital DC Breakdown Voltage & R
5 75
5-50 footcandles)
DC Maintaining Voltage @ 1.5 ma 45 65
Hours operation @ 1.5 ma for 5 volt
change in breakdown or maintaining 2,000
voltage
Design current in millamperes 15
Leakage resistance @ 80°F and 75%
Relative Humidity 100M0

Aging Procedure - 100 hours at design current followed by 24 hours under
typical circuit operating condiions.
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GLOW LAMP SPECIFICATIONS

The 5AJ-B is also a selected version of the 5AJ.
The higher breakdown voltage spec will allow its
use in special circuits.

5AJ-B

OUTLINE DRAWING

o.22s’
| o278

S —

WHITE POLARITY f /\

AND TYPE DOT 136"
MAX. |

0.145" MAX
SR ‘ri IN PRESS ZONE
PRESS
B ON
1 APPROX.
LEADS — 3"
TINNED L a2
|
I
SPECIFICATIONS
Min. Avg. Max.
Initial DC Breakdown Voltage - -
(In 5-50 footcandles)
DC Maintaining Voltage @ 1.5 ma 75
Hours operation @ 1.5 ma for 5 volt
change in breakdown or maintaining 2,000
voltage
Design current in millamperes 1.5
Leakage resistance @ 80°F and 75%
Relative Humidity 100 M0

Aging Procedure - 100 hours at design current followed by 24 hours under
typical circuit operating conditions.

m
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GLOW LAMP SPECIFICATIONS

The NE-67 is a modification of the NE-51 indica-~
tor lamp with Dri-Film coating incorporated
within the base. This Dri-Film counteracts the GAC

leakage resistance problem inherent in many INE-67)
based lamps because of conduction across the
basing cements.
OUTLINE DRAWING
o3s0r |
0.430
3 N —
15,” 1” o1s0” |,
. ! s e
0.300, - 4 i 6
0.324" >4 L M Vot max
0480 [
4 05510 |, .
01807 4 W@t h )
235 1 03527 | | |
souoER 0.366
0.050"
SPECIFICATIONS
Min. Avg. | Max.
Initial DC Breakdown Voltage 5 - 0
(In 5-50 footcandles) = ’ -
DC Maintaining Voltage @ 0.2 ma 567
Hours operation @ 0.2 ma for 5 volt
change in breakdown or maintaining 1,000
volm),e
Design current in millamperes 0.2
Teakage resistance at S0°F and 7
00
Relative Humidity 100Ma

* Average after 100 hours operation at design current. Individual lots may vary
from average.
Aging Procedure - 100 hours at design current followed by 24 hours under
typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

7AA

(NE-16

The TAA (NE-16) is intended primarily for voltage
regulation applications. It meets the require-
ments of MIL-E-1/283 for the JAN 991 regulator
tube. A mild radioactive additive for the reduc-
tion of dark effect is included in the lamp.

OUTLINE DRAWING

0.027%
0.033

SPECIFICATIONS

Initial DC Breakdown Voltage
(In 5-50 footcandles)

Initial DC Maintaining Voltage P [

@1.5 ma

Hours operation @ 1.5 ma for break-

down voltage to remain

DC and maintaining voltage to re-

main below 70V DC

below 95V 1,000

Design current in millampere

s 1.5 [

Aging Procedure - 100 hours at design

by 24 hours

current or 24 hours at 2 ma.; followed
under typical circuit operating conditions.

13
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GLOW LAMP SPECIFICATIONS

A neon lamp utilizing a clear round-end bulb

mounted in a telephone slide base. The round-

end bulb provides undistorted end-on viewing. 8AA
The telephone slide base is one solution to front- (NE-3)
end replacement of panel mounted lighting units.

OUTLINE DRAWING

€5 NoT

—
B 07407
0780 02507
2350
hz R
T
WsuaTon

SPECIFICATIONS

Min. Avg. Max.

Initial DC Breakdown Voltage
(In 5-50 footcandles)

DC Maintaining Voltage @ 0.3 ma 55%

90

@
&

Life - Breakdown voltage to stay within
initial limits and maintaining
voltage to stay above 100 hours
limit for 15,00 hours at 0.3 ma

Design current in millamperes 0.3

Extinguishing Voltage (.25 Meg( or more 55
series resistance) 7

*After 100 hours operation at design current. Individual lots may vary from average.

Aging Procedure - 100 hours at design current or 24 hours at 0.6 milliamperes; fol-
lowed by 24 hours under typical cireuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The SAB is a_combination of the random-tipped
NE-2 lamp and the telephone slide base. It offers
the same front-end accessibility as the SAA
and is lower in price.

8AB

INE-4:

Q81313 VB

| INsULATOR

SPECIFICATIONS
Min Avg. | Max
Initial DC Breakdown Voltage . .
6 o 90
(In 5-50 footcandles) 80 “ o
Initial DC Maintaining Voltage P — o
@ 0.3 ma
Hours operation @ 0.3 ma for 5 volt
change in breakdown or maintaining 6,000
voltage
Design current in millamperes 0.3

*After 100 hours operation at design current. Individual lots may vary from avera

Aging Procedure - 100 hours at design current or 24 hours at 0.6 milliamperes; fol-
lowed by 24 hours under typical circuit operating conditions.
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GLOW LAMP SPECIFICATIONS

The SAC lamp is the 4AB with telephone slide
ba. 1t is designed for those applications where 8A
a replaceable lamp is a necessity. The wide dif-

ferential between breakdown and maintaining (NE-5
voltage suggests this lamp for those applications
where maximum output signal is desired. A mild radioactive additive is included
in the lamp.
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SPECIFICATIONS
Min. Avg. Max.
Initial DC Breakdown Voltage R
20 150
(In 5-50 footcandles) L !
Tnitial DC Maintaining Voltage 5 5
@ 0.5 ma
Hours operation @ 0.5 ma for 12 volt
change in breakdown or maintaining 3,000
voltage
Design current in millamperes 0.5

Aging Procedure - 100 hours at design current or 7 hours at 1.25 milliamps; fol-
lowed by 24 hours under typical circuit operating conditions.
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GENERAL ELECTRIC GLOW LAMPS FOR INDICATOR USE....
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MINIATURE LAMP DEPARTMENT

GENERAL §D) ELECTRIC

NELA PARK, CLEVELAND OHIO 44112

3-2358-RR
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