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HOW TO USE

We have had a few inquiries from
servicemen who wish to use one or
more of the voltage regulator tubes,
as for example, to keep an oscillator
stable. Those who design their own
vacuum tube voltmeters and olher
test equipment can always get a
little more stable performance by
incorporating a voltage regulator
tube to control the critical voltages.

This article will attempt to ex-
slain the proper design procedure

or those who are nol familiar with
this device.

Voltage regulator tubes, some-
times called glow regulator tubes,
consist of two elements one of which
has a large area, enclosed in a bulls
containing n gas such as argon or
neon under low pressure. The kind
of gas and the pressure ure almost
entirely nsible for the voltage
characteristies as the element spac-
ings affect the operation only slight-
Iy, The current rating is limited by
the arca of the large clectrode
(cathode) and hy the bulb size. It
15 charneleristie of such a construc-
tion that after sufficient voltage has
been applied to ionize the gas it is
imrmﬂ:hiu ta gmutg increase the
voltage drop across the tube even at
eurrents much above the maximum
rated value.

FUNDAMENTAL CIRCUIT

Figure 1 shows the fundpmental
cireuit for use with one voltage
regulator bube.

Tahble 1 lists the characteristios of
all the VR tubes available on the
market at present whether SYL-
VANIA monufacture or not and the
tube selection will be based on
the output voltage and current
required.  Any tube selected may
be used similarly by taking the
proper figures from the table.

A SIMPLE EXAMPLE

Example: Suppose you wish to
use & G0Z6G or similar rectifier to
supply 20 ma to an oscillator at
constant voltage of 90 volts; the
procedure is as follows:

(1) From the table of available
regulator types seleet the tube

VOLTAGE REGULATOR TUBES

FIGURE 1

meeting the voltage output require-
ment—in this ense we will take the
OB3/VIS0.

(2) Check the current rating.
Since the desired load will be 20 ma
an equal amount could be taken by
the regulator tube and adequate
control would be provided for line
valtage changes of 10 to 159, or
load chunges of almost 1009, More
difficult eases where the load eurrent
is high with respect to the regulator
tube current will be discussed Inter.

(3) From the load eurve given
for type 2526 on page 168 of the
“Sylvania Manual” we ean find the
voltages which will be avuilable at
20 ma load before the regulator tube
lights and at 40 ma normal center
of operation. The 8 mfd curve
looks promising so from it we read
and note E in (20 ma) = 140,
E in (40 ma) = 116 Volts.

(4) Find the value of 11 at
normal operating centre with 20 ma
through load and 20 ma through
regulator,

Drop aeross [8=116—90=20 volts
Current through B = 40 ma.

RESISTANCE COUPLING DATA

The inside pages of this issue are
devoted to & reproduction of the
charis we have had prepared to show
the correct resistor values for use with
Types TA4 and TB4. Where more
than one circuit is recommended
values are given for each method.
‘We sugpest that you file these in your
deta boolk for e reference as this
will be useful when you rebuild
that amplifier.

The use of these charts is not
restricted to the Lock-In es on
which the dlud:amwn&} él;lyp;
7A4 corresponds to g 6]J5GT an
Tyr TB4 corresponds to Type 6ESGT
and 65F5. Corresponding double
triodes are 657GT and 128N7GT.

: 24
Hesistance = 510 = (50 ohms

(5) Use this value of R to see if
the value of Eo when the regulator
tube is out will be sufficient to start
the discharge.

Eo=Ein (20ma) — 1 X R

= [140'— (.020 X 650)
= 127

This is ok since the starting
voltage listed is 125 volts max.
therefore the values selected will
give good regulation and stable
operating conditions.

TUBES IN SERIES

Perhaps the voltage required at
the load is not the simple output
voltage of one tube however. In
that ense see if you can get two or
more regulator tubes having the sum
of their operating voltages close to
the desired voltage. This would be
worked exactly the same as the
simple ease given before using the
sum of the regulated voltages as Eo;
the eurrent through the tubes enn
be taken ns midway between the
upper and lower limits of the tubes
selected.  Slarting voltage however
does not have to be the sum of all
the starting voltages, just EIIDUE]:
more to start one tube will
sufficient.  The reason for this is
that an absolutely even distribution
of voltage is unlikely—one always
will fire first which leaves enough
starting voltage available to start
the next one and so on.  If desired
this condition can be obtained by
shunting each regulator tube by a
1/10 to ]iﬂu mqlg resistor—no two
resistors being the same. Lealr.qe
resistance across the sockets s
erratic enough thal this is probably
UNTIECESSATY.

ANOTHER EXAMPLE

Let’s take o more difficult case.
Suppose you are having trouble
with a large amplifier in a location
where the line voltage varies from
00 to 120 volts and wish to stabilize
operation. Lel us assume a total

drain of 200 ma at 360 volts and see
{Continued on page 4)
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