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However, watch out! Not every set hav-
ing a crystal is a 1920's model. Crystal
sets were made as toys, educational
kits, and novelty items at least into the
1950'%. Look at your find with a critical
eye before you make a purchase.
Should you have your heart set on
adding a good example of an early
twenties crystal set to your collection,
your best bet would be to attend the
swap meet at an antique-radio con-
vention. You'll have a good chance of
locating one there. But, of course, it's
not likely to be cheap.

Battery Radios of the 1920’s.
During most of the 19207, the radio
most likely to be found in the family
living room was a vacuum-tube set
powered by batteries. The develop-
ment of practical technology for plug-
in AC operation did not occur until
near the end of the decade, and. like
all new technologies, it was high-
priced when intfroduced and therefore
not widely adopted at first,

Battery radios were made in many
sizes and styles, And if you're new to
collecting, it would be natural for you
to assume that a simple-looking one-
or two-tube receiver might be an older
design than, say, a five-tube set with
multiple controls. Don‘t make that mis-
take, though.

The three-dial batterv-operated TRF wus
common in the 1920’s. The one shown in
this photo is a Neutrodyne and was
originally built from a kit.

There were three major storage-bat-
tery-operated tube-receiver designsin
use throughout the 1920's: the re-
generative, the TRF (tuned radio fre-
quency), and the superheterodyne.
The first and last of those were the
brainchilds of the legendary radio in-
ventor, Howard Armstrong. A search-
ing technical discussion of the designs
is beyond the scope of this article, but
the regenerative circuit was by far the
most efficient.

inside the Regenerative Radio. A
tube that was set up for regenerative
service was basically an amplifier, But,

The RCA Radiola lll is good example of
a typical regenerative receiver. lts
two-tube circuit made loudspeaker
operation possible, especially on

strong local signals.

using an adjustable-feedback ar-
rangement, part of the output was
coupled back into the input. Because
of that set up, received signals could
be amplified over and over again, re-
sulting in fremendous gain.

If too much of the output were to be
fed back to the input, however, the
tube would begin to oscillate like a
radio fransmitter, causing an unearthly
how! in the headphones and sending
out a signal that would interfere with
reception throughout the neigh-
borhood. To obtain maximum ampli-
fication, then, the trick was to stay just
below the point of oscillation.

Not only did the single tube act as
an RF amplifie—boosting the signals
from the antenna—it performed an-
other function as well. While going
about its job as an amplifier, it could
also serve as a detector—separating
the audio signals from the radio “car-
rier wave” so that they could be heard
in the headphones.

Though there are certainly excep-
tions, the typical regenerative receiver
of the period had one tube functioning
as described. Sometimes an extra
tube was included, as an audio ampli-
fier, for louder headphone volume.
Occasionally, a couple of added
tubes (either built into the set or avail-
able as an “add-on” amplifier) were
used to drive a loudspeaker.

To determine if your flea-market find
is regenerative, first look at the controls
and tubes. If it has a limited number of
tubes, a control marked “regenera-
tion” or “amplification” and only one
“tuning” or “station selection” contfrol,
there isn‘'t much doubt. The “regenera-
tion” or “amplification” control typ-
ically operates a mechanical ar-
rangement that changes the physical
relationship between two coils; one in
the tube’s output circuit, the otherin the
input circuit.

The tubes used in those sets were

qQuite often of the variety designed to
be lit by dry cells (look for types 1,12 or
99). However, storage-battery types
(most often the M-A) are also found.
Though regenerative sets were made -
by many manufacturers, you're most
likely to find sets made by Crosley—a
company that saturated the market
with inexpensive sets—and RCA,
which used regeneration in most of its
low-end line.

The TRF Scene. During the early
1920's radio manufacturers could se-
cure a license to use regenerative cir-
cuits directly from Armstrong, their
inventor. The license could be ob-
tained fairly easily, and on reasonable
terms. Towards the middle of the de-
cade, after Westinghouse bought the
patent rights, regenerative licenses
were difficult—or impossible—to get.

and

A typical mid-1920's RCA
superheterodyne used six tubes. A set
like the one shown here was considered
to be a "semi-portable.”

Manufacturers who couldn’t (or
chose not 10) secure a regenerative
license had to use more tubes. Gener-
ally speaking. it required two RF ampli-
fier tubes and a separate detector
tube to get approximately the same
results obtained from a single tube op-
erating as a regenerative amplifier-
detector. Three tuned circuits (coil and
variable-condenser—condensers are
now called capacitors—combina-
tions) were required for efficient oper-
ation of the two RF stages. Radios of
that design were called TRF (tuned ra-
dio-frequency) sets.

Most TRF sets of that era also had the
two additional audio-amplifier tubes,
which were needed to operate a hom-
type loudspeaker. The theory appar-
ently was that anyone willing to pur-
chase (and buy batteries for) a three-
tube radio, would just as soon invest in
the two additional tubes and have a
more versatile set.

You might think that the cumber-
some and expensive TRFs wouldn't be
able to compete with the more effi-
cient little regenerative radios. But the




“regen” sets were more difficult to tune
and adjust. And the muitiple tuned-
circuits of the TRFs made them a little
more selective (able to separate
closely-spaced stations). That proved
to be an important factor as the
number of stations broadcasting at
once began to increase.

The five-tube (generally all type O1-
A’s), three-dial basic TRF set eventually
became an industry standard. It was
made by scores of manufacturers, but
a couple of the better-known ones
were Atwater Kent and Freed-
Eisemann. The Neufrodyne circuit,
made famous by Freed-Eisemann,
was a method for preventing un-

A “straight-down’ view of an open Model
42 cabinet shows belts and pulleys

linking the tuning condensers for
single-control operation. The corner of
the separate power-supply box is seen

at the lower left of the photo.

wanted oscillation in RF amplifiers. (A
common problem with triode RF-am-
plifier tubes whose inputs and outputs
were tuned to the same frequency.).
The three-dial TRF set fell into disuse
only when the first plug-in sets ap-
peared on the market.

Armstrong’s Other Masterpiece.
The superheterodyne, Howard
Amnstrong’s other masterpiece of ra-
dio circuitry, wasn't in widespread use
during the 1920’ battery-set era. In
later decades it was to become the
dominant radio design. However at
this time, RCA—the patent owner—re-
tained exclusive manufacturing rights.

The superheterodyne circuit repre-
sents yet another approach to ampli-
fying radio frequencies. Signals com-
ing in from the antenna are converted
fo a much lower frequency by mixing
(heterodyning) them with asignal gen-
erated by an intemal oscillator.

The lower frequency. typically be-
tween 150 and 450 kHz. is called the IF,
or the infermediate frequency. The IF
signal is amplified and detected
much as it would be in a TRF receiver.
But by amplifying at a lower frequen-

The Cathedral-style Gloritone screen-
grid set represents the transitional
period of radio-receiver development
Note that the tuning dial is viewed
through a tiny window.

cy. greater gain can be obtained
without danger of oscillation, and
greater selectivity can also be
achieved.

Identifying a superheterodyne set of
the 1920’ by its physical appearance
requires a fairly sophisticated knowl-
edge of radio circuitry. However if the
set is a pre-1930 battery model, has six
tubes or more (usually type 99'). and
was made by RCA, it's probably a su-
perhet.

Enter the “Socket-Power” Radio.
Broadcast-radio listening entered a
brand-new era when the first practical
plug-in, or “socket-power” radios ap-
peared on the market. Though many
prior schemes had been fried for
powering battery sets from the AC
power line, the necessary “battery-
eliminator” units tended to be heavy,
bulky, and expensive.

The true breakthrough came in the
late 1920's, when amplifying fubes es-
pecially designed for altemating-cur-
rent service became available. Clum-
sy extemal batteries or battery elim-
inators could now be replaced by a
compact power supply unit (usually
using a type-80 rectifier tube) built
right into the receiver cabinet. The
power lead coming out of the radio
now terminated in a simple AC plug
rather than a tangle of individual wires
infended for connection to various DC
voltage sources.

These first AC radios were generally
TRF sets (except for RCA's, which were
generally superheterodynes). But the
familiar array of three tuning knobs
had all but disappeared. The three
tuning condensers formerly operated
by those knobs were still in the radios.
But, in most models, their shafts were
ganged by belt-and-puiley arrange-
ments that pemitted tuming all three
with a single control. The rheostats for-

merly required for controlling current
flow from the batteries through the
tube filaments also disappeared—
leaving the front panel of the
late-1920's AC radio with just three con-
trols: power (typically a separate tog-
gle switch), volume, and tuning.

For some reason, the preferred ma-
ferial for the cabinets of those sleek
new radios was now metal rather than
wood, or wood and Bakelite. And the
hinged top of the older-style sets was
replaced by a friction-fitting metal lid
that could be lifted off for tube re-
placement, External loudspeakers
were still the rule, housed in matching
metal cases. But a more compact pa-
per-cone style had replaced the ear-
lier horn design. Late 1920's AC-
powered sets by Crosley and Atwater-
Kent are good exampiles of this "new
look” in radio. RCA, however, opted for
fumiture-style cabinets with rich wood-
grain finishes.

Transition-Period Radios. From the
final years of the 1920's through the ear-
ly years of the 1930%. the evolution of
radio receivers passed through what |
think of as the “fransitional period.” All
of the basic receiver circuits had been
invented. and further advances in cir-
cuitry would be refinements of design.
Those were paralleled by refinements
being made on the mechanical as-
pects of the radio chassis.

This view of the Gloritone’s chassis
shows the 24-A screen-grid tubes wired
to the three-section tuning condenser.
The power transformer. with its
ventilating cover, is seen just to the

left of the tuning condenser.

For example. the three tuning con-
densers so typical of the TRF radio
were no longer ganged by belts and
pulleys. Instead, they were combined
inone frame and tumed by acommon
shaft. This broke up the familiar “row-
style” arrangement of the RF amplifier
stages. Now the RF amplifiertubes and
coils tended to be grouped around
the common variable capacitor so
that they couid be arranged for max-
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former operated from DC as
well as ment. During the 1930's,
the downto ‘ons of many large

cities were supplied only with DC
power. Conventional radios having
power fransformers could be oper-
ated downtown only by using a costly
power inverter. Here was a ready-
made market for the new “bare-
bones” radios, which quickly became
known in the trade as "AC-DC sets.”

The first AC-DC “depression radios”
make interesting collectibles. Cab-
inets were generally made of wood in
a variety of fanciful styles. They look
nice on a bookshelf, and are much
easierto store and display than the full-
size models.

Besides the distinctive cabinet, you
can also recognize the first-generation
AC-DC set by its series resistor and the
types of tubes used. The fubes were a
mixture of 6-volt types originally de-
veloped for auto use (6A7, 6D6, 6Q7—
o name a few) and higher-voltage
types designed especially to help
build up the voltage drop in the series
string (typical were the 2575 and
285L6). You'll also often see the 43, a -
volt type designed especially for use in
AC-DC sefts.

Series resistors were sometimes in-
cluded in the set'’s line cord as an as-
bestos-covered third wire; sometimes
housed in metal plug-in tube-like en-
closures mounted on the set’s chassis.
The former type were commonly
called line-cord resistors; the latter
were known as ballasfs.

Those little radios were made both
as TRFs and as superheterodynes. But
construction practices were such that
itisnt always easy to tell the difference
without a knowledgeable eye or a cir-
cuit diagram!

The Second of AC-DC
sets. The design of the AC-DC set
slowly evolved through the 1930'. and
by the early 1940’ it had quite a dif-
ferent look. The cabinet was now gen-
erally made of Bakelite, often in a
~dark-brown color. That plastic material
could be formed much more easily
into the soft curves of the streamlined,
or “modeme” ook then in vogue.

The old tall-glass ("G” style) tubes
had been replaced by the shorter
metal, or "GT"-style glass versions—re-
sulting in @ more compact cabinet. By
the way, don't confuse the "GT"-type
glass tubes with the even smaller mini-
ature glass fubes of a Iater era. The
former have a separate metal or plas-

tic base equipped with an octal (8-
prong) plug. The latter are one-piece
glass types having no separate base;
the connecting pins (usually 7) pass
directly out through the tube’s glass
bottom.

The speaker of that second-genera-
tion AC-DC set was frequently a
permanent-magnet type rather than
the older style dynamic version.
Through the development of better
magnetic materials, permanent mag-
nets could now be made much more
powerful than before, making ob-
solete the need for a speaker field coil.
And improvements in power-supply
components over the years had done
away with the necessity of having a
field coil to play the part of a filter
choke. One easy way o identify a per-
manent-magnet speaker is to check
the number of leads going to it; there
are only two of them, compared with
the four wires required for a dynamic

speaker.

The Zenith 1940 portable had an
“airplane luggage" case and a
removable loop antenna with suction
cups for mounting on car windows.

Second-generation AC-DC sets
were usually superheterodynes rather
than TRF's. And the superheterodyne
sets of that period were easily recog-
nizable by the pair of tall, square-
topped aluminum enclosures housing
the IF fransformers. The top of each
transformer normally contained a pair
of access holes used for reaching the
tuning adjustments.

Enter the Portables! Lightweight,
battery-powered radios that could be
carried anywhere appeared in the
late1930's. Like most earier innovations
in radio receivers, that one was made
possible through development of a
new variety of vacuum tube. The new
battery-radio tubes required much less
power (especially to light their fila-
ments) than “normal” types. That
meant that the portable could be op-
erated for a long time by a compact
battery pack housed within the case.
The battery portables of that era
have a romance all of their own. Most
came in suitcase-style cases, often

covered with “airplane-luggage” fab-
ric. Some had shortwave bands as well
os standard broadcast. And a few
had special amrangements to remove
and orient the antenna for best recep-
tion.

The little battery portables were
often marvels of mechanical ingenuity
and organization of interior space. It
was quite a trick to find places for afull
set of batteries without coming up with
acabinet size appreciably largerthan
the standard AC-DC table model.
And since those sets were generally
designed for plug-in operation as well,
designers also had to provide a spot to
store the line cord when not in use.

As you might imagine, the "3-way"”
portables (so named because they
would operate from the AC line, DC
line, or intemal battery power) were
enormously popular with teen-
agers,—who lugged them to beach-
es, parks, or other recreational areas
fo add a little extra romance and ex-
citement to the proceedings.

You can identify the first-generation
3-way portable not only by its case
style and battery comparments, but
also by its tube complement. The tubes
will be in the octal-based "GT” style
described previously, and you’ll see
types such as 1A5, 1A6, 1A7, 1B7, 1HS,
NS, etc. The " at the beginning of the
type number indicates that the tube
operates from a 1.4-volt DC source.

Other Trends in Radio. So far we've
covered the evolution of broadcast ra-
dioreceivers during the 1920’s. Then we
skipped rather abruptly from the early
1o the Iate 1930 as we discussed the
AC-DC sets and 3-way portables—
types that were quite dominant during
that era.

But it should be stressed that—
throughout this period—plenty of full-
size, full-featured, wood-cabinet table
models and consoles were also being
made. So I'd like to finish this beginner’s
guide to vintage radio by discussing
some of the other developments that
took place during the 1930's and early
1940'. Developments that apply gen-
erally to the full-sized radios and, in
many cases, to the scaled-down mod-
els as well.

You already know that, during this
period, the tall glass "G"-type tubes
were replaced by the much shorter
and more compact, octal-based, GT-
type (glass) and metal tubes. You
know, too, that the dynamic speaker

(Continued on page 99)
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with its 4-wire connection gave way to
the 2-wire permanent magnet speak-
er. It's also important to note that the
superheterodyne circuit became
dominant as RCA finally began licens-
ing other manufacturers to use it, and
the TRF design finally faded slowly into
oblivion.

Once the superheterodyne was
well-established, the 1930's would see
no further basic changes in radio re-
ceiver circuits. There were, however,
many developments that made radios
easier and more pleasurable to use.
One of them was the improvement of
the tuning dial.

Better Dials and More Bands. The
tuning dial entered the 1930's as a
small window just big enough to show
the frequency being received and a
couple of divisions to either side. As the
set was tuned, the scale moved by
under a fixed indicator line in the win-
dow.

By the middle of the decade, that
window (usually in the form of a semi-
circular arc) was becoming much
larger, so more of the scale was visible
atonce. Alittle Iateron, the functions of
the scale and pointer became inter-
changed. with the scale becoming
fixed—printed on a large oval, square
or circular dial—and the indicator be-
coming a movable pointer. That
meant that the entire tuning scale of
the set was visible at once.

Also during the 1930', radios began
to sprout extra bands. Some sets had
one labeled “police” beginning just a
little higher in frequency than the stan-
dard broadcast band. Tuning around
that band, patient listeners could
eavesdrop on some of the first police
car-dispatcher communications.

Still later in the decade. as European
countries began to be drawn into the
conflict that was to become World
War I, there was heightened interest in
a higher frequency band sometimes
labeled “Shortwave,” and sometimes
labeled “Foreign Broadcast.” There,
the intemational broadcasters could
be heard—country after country re-
porting on world events, each with its
own unique point of view.

Multiband sets now had several
concentric scales representing the dif-
ferent frequency ranges. It wasn't un-
common for the broadcast scales to
have the call letters of major-market

This view of the Emerson’s chassis
shows the loop antenna, the “GT" -type
tubes, and its square-topped IF-
transformer cans.

radio stations printed near their oper-
ating frequencies. Likewise—on the
shorfwave scale—the names of dif-
ferent countries would often be shown
near frequencies typically used by
them. Generic markings (such as “Po-
lice,” “Aircraft,” “Amateur,” and
“Ships”) were also sometimes used.

By the end of the 1930's, many man-
ufacturers had “straightened out” their
dial scales, fuming them into horizontal
lines. Multiband sets had two or more
straight lines arranged parallel to
each other—each with its appropriate
range of markings. The pointers of
those easier-to-read slide rule dials
moved horizontally, of course. instead
of describing a circular arc as did the
earlier “clock-type” pointers.

Pushbuttons that could be set to se-
lect frequently-tuned-in local stations
were also common as the decade
ended. These supplemented the main
tuning dial, but did not replace it. One
type was entirely mechanical and
worked by physically moving the tun-
ing condenser to the proper position.
Another was electronic and worked
by switching individual fixed capaci-
tances in and out of the tuning circuit.
The craze for pushbuttons affected
other controls on the set as well. Some
sets bristled with buttons to control sta-
tion selection, bandswitching, tone,
and even the “on-off” function.

Other De . No discussion
of dials would be complete without
mentioning the funing eye. That inno-
vative tuning aid of the mid-1930’s was
a specialized vacuum tube known as
an electron ray tube. It was mounted
horizontally; you looked into its top end
through a circular opening in—or
above—the tuning dial. With the set
tumed on, the end of the tube it up
with a phosphorescent green glow
and a pair of shadows became visible
on a circular farget. The stronger the

station, the closer together the shad-
ows moved—looking vaguely like the
closing of the pupil of an eye.

The tuning eye was actually a fringe
benefit of the automatic volume-con-
trol circuitry that was coming into use
during that era. The AVC, as it was
called, automatically reduced set
sensitivity when strong stations were
tuned in—preventing overloading—
and increased sensitivity as weak sta-
tions were tuned in. The control voltage
generated during that AVC action,
applied to the grid of the tuning-eye
tube, was responsible for the opening
and closing effect.

Let’s complete our coverage of
events during the 1930°s and early
1940's with a word or two about the all-
important topic of antennas. Through-
out the 1920’s, an elaborate outside
antenna system had generally been
required for adequate reception. But
because of the superior sensitivity of
the early 1930's radios, and the more
powerful and more numerous broad-
cast stations on the air then, a less
elaborate antenna would now do the
job quite well.

This RCA 1able model from abowt 1940
boasted a slide-rule dial and
pushbuttons for station selection.

By the late 1930's, there was no need
even for that wire. A muiltiple-tum loop
antenna mounted inside the set cab-
inet pulled in all the local stations with
no trouble at all. External antennas
were used only for more distant sta-
tions or to enhance shortwave recep-
tion for the really serious listener.

Wrapping it Up. Those of you who are
new collectors should now have a sol-
id orientation to the types of sets that
might fall info your hands and the era
of radio development to which each
of those radios belongs. That informa-
tion will help you make intelligent ac-
quisitions and give you a knowledge
base that you can expand on yourself
as you dig deeper into this fascinating
hobby. Happy collecting! ]
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