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BEGINNERS in Radio and even experienced
men often write in asking the meaning of the
suffix on tube numbers such as G, GT and
GT/G. A short review of pertinent facts about
tubes will clear up this and other questions which
naturally arise. Let’s consider the various types
of tubes usually encountered by servicemen.

Lock-in Type Tubes

Single ended tubes of lock-in construction have
been used in special equipment for a number of
years. These are small “All-glass” tubes, with-
out the familiar bakelite base. The contact pins
are sealed into the glass bottom, thus eliminating
soldered connections, This type of construction
permits single-ended operation, as no top cap
connections are present, and provides compact-
ness, suitable shielding, and a special lock-in
feature. Numerous types are especially suitable
for use in UHF applications because of low lead
inductance, low inter-electrode capacitance, and
low dielectric losses. The lower portion of the
tube is fitted with a metal shell and guide pin.
This unit acts as a shield and makes possible
the lock-in feature by employ-
ing a groove around the bot-
tom of the locating pin which
fits into a catch on the socket.

The locking arrangement
holds the tubes in the sockets
securely, assuring good con-
tact at all times. Removal of

A typical Loctal or Lock-In
type tube. Note the metal
base and locating lug.

these tubes from their sockets may be somewhat
difficult when done by direct upward pull. With
a slight offside pressure, the socket lock is re-
leased and the tube is readily removed.

These tubes are not directly interchangeable
with other designs of receiving tubes because
of the socket requirements. In many instances
the electrical characteristics and applications
are similar to other well-
known types.

Lock-in tubes will be found in
home receivers and in many
three-way portable and auto
receivers. They are particular-
ly valuable in auto sets since
the jarring received during

This is a typical metal tube.

A bakelite base and locating

lug are used with a possible
maximum of eight pins.

operation in a car does not cause them to jump
out of their sockets.

Metal Tubes

Metal tubes are somewhat smaller than the
regular types of glass tubes, The bulb or shell
diameter is 1” except at the base where the
maximum diameter is 1 5/16”. The shell is all
metal and the lead wires are brought out
through the “Header,” which seals the shell at
the bottom. The shell is connected to a base
pin and operates at ground potential to elimi-
nate any danger of electrical shocks. Also, the
shell serves as a shield. An octal base is provided
and the over-all length of the tube is reduced
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This is a sample of a regular
tube. A standard bakelite base
is employed, and for this rec-
tifier tube only four base
prongs are required. In other
regular tubes you may find
five, six, or seven prongs on
the tube base, depending on
the number of tube electrodes.

over the similar, but not
inter - changeable glass

loNaL’ types which preceded them.
SUNLO M2 The octal base has provi-
A sions for eight pins uni-
formly spaced. Where few-
er than eight pins are re-
. £ V... quired, they are omitted
and the spacing of the remaining pins is un-
changed. The pin numbering is in accordance
with the RTMA standard numbering system. In
this system, numbers are assigned to each of the
eight possible pin positions. Numbering begins at
the shell connection, which is always the first
pin to the left of the locating lug when the base
is viewed with the bottom of the lug toward the
observer. The direction of numbering is clock-
wise on the basis of possible pin position.

G, GT, And GT/G Tubes

Tubes are often classified according to their
general design and construction. Lock-in and
metal tubes have been briefly described. The
so-called “Regular” glass types are character-
ized by the style of the glass envelope and
particularly by the standard bakelite base
equipped with 4, 5 or 7 pins as required, and
the absence of any locating base lug.

G type tubes are glass tubes which are, in
most cases, identical or very similar in operating
characteristics to many of the regular types.
The bases are of octal design with a bakelite
locating lug while the top caps, if required, are
of the miniature style. In these respects the G
tubes resemble metal tubes.

A smaller version of the G tube is the GT style
designed for use where tubes of this size are
desired. For most GT tubes the characteristics
are essentially the same as for the G type
equivalent. All GT tubes are equipped with octal
bases and a tubular bulb is employed. The suffix
GT is derived from the base used on G tubes
and the tubular T style bulb. Reduction in
physical size is secured through the use of a
shorter stem.

Because of the similarity in characteristics
betwen G tubes and the corresponding GT types
it is usually possible to inter-change GT for

Page Four

This is a standard G type tube
using a glass envelope and a
bakelite octal base. This tube
is interchangeable with its
metal counterpart, the type

.

G tubes and vice versa, if
space permits. Consequent-
ly, many G types have been
discontinued as such, the
GT style adopted, and the
tubes bulb-etched GT/G.

Two kinds of octal bases
are employed on GT and
GT/G types. Rectifier and
output tubes are equipped
with an all bakelite base as
on G tubes. Converters, rf
and i-f types have metal shell bases, that is, a
combination of a bakelite wafer to which is fast-
ened a metal shell which is cemented to the glass
bulb. The metal shell serves as a part of the
shielding and is connected to pin number 1. This
arrangement often permits GT/G or GT tubes to
be substituted for equivalent metal types. Slight
re-alignment of tuned circuits may be required to
secure correct performance. If oscillation occurs
when GT/G tubes are substituted for their metal
equivalents additional shielding may be neces-
sary. This may be easily accomplished by slipping
an external shield over the bulb so the shield is
in contact with the metal shell. Other GT/G
types may have one or the other style of base
described above, this being optional with the
manufacturer.

Miniature Tubes

One of the recent trends in radio tube manu-
facture is the reduction in size of the tube
required for given performance. The group of
tubes known as miniatures are good examples
of the results which may be obtained with the
new, small bulb, Many of these types are par-
ticularly useful at high frequencies because of
the short leads and the absence of the old style
insulation between the leads.

Battery Tubes

There are two general groups of battery tubes:
The group designed for 2-volt operation and the
newer group of 1.4 volt types. The former are
now employed primarily for replacement pur-
poses in older receivers. The latter both in
GT/G and Lock-in construction are widely used
in all forms of battery receivers and several of
their special features are outlined below.

The 14 volt group of battery operated minia-
ture type tubes is of particular interest because
of the economy afforded in power supply re-
quirements and the reduction in space which is



A GT type rectifier tube found
in many AC-DC receivers. Al-
though it uses the same type
base as the type 6L6-G, note
the difference in the envelopes.

possible. These tubes have
been designed especially
for economical operation,
non-microphonic action
and long life. With the ex-
ception of the output types,
the tubes are designed for
zero bias operation, sim-
plifying circuit applications
and reducing stray coup-
lings to other circuits to some extent.

Since these tubes are of the directly heated
filament type there may be some small variation
in contact potential which, in some instances,
may result in slight variations in sensitivity
between tubes of the same type if the grid return
is made directly to the negative side of the
filament. It is recommended that a resistance
of at least 0.5 megohm, suitably by-passed, be
connected between the grid return and the
negative side of the filament. If these tubes are
employed so that avc voltage is applied to the
grids, the resistors used for isolation and diode
loading will be sufficient.

Since the filaments employed in these tubes are
made of extremely small diameter wire, some
precautions may be necessary to prevent vibra-
tion of the filament resulting from acoustic and
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This handful of miniature tubes is used in a battery

operated superheterodyne. With the addition of a

selenium rectifier, AC-DC or battery operation is op-

tional. The AC filament miniature tubes are the same
size as the battery types shown here

mechanical feed-back from the Iloudspeaker
through the chassis to the tubes. Because of this
it is preferable not to mount the speaker directly
on the chassis. A further point to bear in mind
is the fact that the permanent magnet of the
speaker may produce a strong magnetic field
which can interfere with the electron stream in
tubes that are in close proximity to the magnet.
Set designers, of course, take this into consid-
eration when laying out their chassis.

The information in this article is based on ma-
terial appearing in the receiving tube manual
published by Sylvania.
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