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The OFFICIAL JOURNAL of CHRS is
published quarterly and furnished free
to all members. The first issue (pub-
lished in September 1975) is still avail-
able ($2.00), other early issues are
$1.00 each. Articles for the Journal
are solicited from all members. Ap-
propriate subjects include restoration
hints, information on early radio broad-
casts and personalities, anecdotes a-
bout the pioneers, etc. Anyone inter-
ested in assisting in producing the
Journal should contact the Editor.
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LTHOUGH more than 40 years have

elapsed since the name Atwater Kent
was a household word, the radio re-
ceivers he manufactured were so well
made that thousands are still in exis-
tence and in operating condition. Many
more Atwater Kent receivers are un-
earthed daily from cellars and attics to
be restored by antique-radio collectors
and made conversation pieces for mod-
ern living rooms.

The story of this unusual man and his
company in many ways parallels the
heyday of mass production ascribed to
the Ford Motor Company. At one time,
Atwater Kent was a company known the
world over and even the most conserva-
tive estimate of its manufacturing facili-
ties indicates that it produced well over
5,000,000 radio receivers.

The Atwater Kent Company was a
well-established manufacturing business
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The A-K Model 37 was a 7-tube a.c. operated receiver
with the popular 2 r.f., detector, 2 audio circuit.

nearly 20 years before the first radio
broadcast. Starting with the making of
voltmeters for telephone linemen, the
company gradually expanded to include
the manufacture of ignition systems,
starters and generators for pre-World
War I automobiles.

Residing on the “Main Line,” then the
home of many wealthy Philadelphians
able to purchase the fine cars of the day,
Kent observed that ignition systems and
electric starters (if any) were usually
under-designed and subject to frequent
failures. Kent purchased several dozen
used cars on which to work toward de-
veloping improved electrical systems. In
a short time, he had invented the “Uni-
sparker” and in 1914 received a medal
from the Franklin Institute of Phila-
delphia. He also developed his type “LA”
ignition system for the Model T Ford.
Having worked closely with 4- and 6-
cylinder engines, Kent predicted that
eventually the 4-cylinder engine would
be a thing of the past.

First Expansion. Sensing that the mar-
ket for his automotive products was rap-
idly expanding, in 1914 Kent purchased a
large tract of ground north of the Wayne
Junction branch of the Reading Railroad
in Germantown, Philadelphia. As soon
as this factory was completed, he par-
tially switched over production during
World War I to the manufacture of gun-
sights.

Kent's long-range plans for the post-
war economic boom did not materialize
and in 1920-21 Kent found himself in a
temporary business depression. Scouting
around with his usual keen vision for

products to manufacture, he decided to
look into the new craze of radio broad-
cast listening. Kent hired two well-known
Philadelphia radio engineers and from a
modest start in making transformers he
rapidly branched out into the manufac-
ture of tuning units, detectors, and one-
to three-tube amplifiers.

Kent even assembled a five-tube radio
receiver with all transformers sealed in
tar in a metal container about the size of
a one pound coffee can.

Labelled the Model 5, 100 of these
“breadboard” receivers were sent to each
of Kent’s nationwide auto parts distribu-
tors. A somewhat similar experimental
receiver had been presented to President
Harding in August, 1921. This was the
first radio receiver installed in the White
House and it was this type of publicity
which Kent used more and more during
the “Roaring 20’s.” Until late 1923, Kent
concentrated on the manufacture of in-
dividual radio parts, all of beautiful ap-
pearance and fine construction. At the
same time Kent conducted a vigorous ad-
vertising campaign in consumer maga-
zines such as The Saturday Evening
Post, plus hobby magazines like Radio
News (now Electronics World).

To avoid becoming entangled in the
complicated patent situation that exist-
ed regarding radio circuits, Kent pur-
chased, for a moderate sum, the rights
to a number of inventions of his previous
patent attorney and hired a new attorney
to help plan for future developments.

Mass Production. Quick to watch for
business opportunities and to consider
suggestions from his nationwide distrib-
utors, Kent announced, for the Christ-
mas buying season of 1923, his famous
Model 10 radio. This was a five-tube re-
ceiver with all parts mounted on an at-
tractive wooden board and the wiring
channeled out of sight beneath the board.
The immediate demand for this receiver
was tremendous and some months later,
Kent modified and improved the original
Model 10 and added a four-tube Model
9 receiver to his line.

In late 1924 at the insistence of his
distributors and in view of the competi-
tion from the growing number of makers
of console-style receivers, Kent an-
nounced the Model 20—a five-tube TRF
receiver in an attractive mahogany cab-
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radio receiver through the horn of a
phonograph. These attachments did not
do justice to the audio quality of the re-
ceiver and in 1924 Kent had his engineers
trying to develop a loudspeaker with
quality equal to that of the receiver.

At that time, the Timmons Company
was doing a brisk business selling a
large ‘““Music Master” horn loudspeaker
with a wooden bell. The Kent engineers
concluded that an all-metal horn loud-
speaker could give better performance.
A variety of sizes of metal horn loud-
speakers was made and they sold in large

Kent followed the Henry Ford thinking and manu-
factured receivers on an assembly line. Factory con-
ditions were better than most companies of the day.

quantities until the magnetic cone
loudspeaker with more pleasing and dec-
orative appearance—as well as excellent
reproduction—replaced horn speakers.
Many different sizes and finishes of cone
speakers were made in 1927-28. Adver-
tisements showing the Atwater Kent re-
ceiver and loudspeaker appeared around
the world in newspaper, magazine and
catalog advertising.

Competition and the Depression. Com-
petitors to Atwater Kent were not sitting
on the sidelines while such enormous in-
roads were being made in the volume
sales of radio receivers. By 1928 the
Majestic Corporation had developed a
high-quality dynamic speaker that was
capable of reproducing a much lower
range of musical notes and in 1929 Kent
designed a table model for use with a
separate dynamic speaker. The distinc-
tive mark of all of these 1928-29 radio
receivers was a goldplated emblem of a
full rigged sailing ship secured to the
top or lid of the unit. Meanwhile, Kent
used up the remainder of his magnetic

speakers by manufacturing a limited
quantity of “End Table” metal receivers
using the 1928 chassis.

At the annual sales convention in Au-
gust, 1929, the Kent wholesalers had
placed enormous orders in anticipation
of a continuing sales boom in radio re-
ceivers. After the stock market crash
however, orders were cut substantially
and Kent was obliged to trim his sails.
In early 1930, he had concluded that new
aggressive sales techniques and adver-
tising methods were called for.

Meanwhile, his engineers were furious-
ly designing a console-type receiver chas-
sis that would surpass in appearance and
performance that of his competitors. At
the August, 1930 sales convention in
Atlantic City, Kent announced and dis-
played the famous Model 70 and showed
samples of a console cabinet which Kent
was not going to manufacture. He in-
formed his distributors at the convention
that installation of the chassis into the
console was to be made either by the
wholesaler or retailer. The entire re-
ceiver, which was called the “Radio with
the Golden Voice,” was promoted in na-
tional magazine ads and billboards
throughout the country. The dial, in the
shape of a large illuminated are, soon
became well-known in the trade and to
the general public. The price of this re-
ceiver was $275!

Meantime, a local competitor an-
nounced a four-tube table model radio
receiver with a rounded top selling at the
attractive price of $59.50. While there
was probably little profit in this small
receiver, it was intended as a lever for
retail salesmen to talk the buyer up to
the price level of a console. But, as the
depression worsened and it became
clear that prosperity was not around the
corner, Kent’s wholesalers insisted that
he make a competitive model. Unfortu-
nately, he held off doing so until the
spring of 1931 with the result that re-
ceiver sales in 1930-31 were drastically
reduced.

Although it had become painfully evi-
dent that the boom sales of the early
and mid-1920’s could no longer be ex-
pected, Atwater Kent continued to turn
out high-class models, both table and
consoles, as well as radio phonographs.
In the 30’s, Kent also turned out several
radios for use in automobiles and to
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still working, this announcement was a
tremend.ous shock. The engineering and Atwater Kent, the Philanthropist
production departments had been plan-
ning for a vigorous fall selling season Always very publicity conscious, Kent's most
and his employees undoubtedly assumed notable contribution was in promoting the pub-
lic's interest in music. In particular, he spon-
that Kent would make a settlement. sored opera broadcasts on the radio networks.
When it became clear that Kent was as The first of these broadcasts was in October,
good as his word, a group of about 20 of 1925. In addition, Kent supported local schools
his top men pleaded with him to allow of music in Philadelphia and provided scholar-
A 3 ships in music to promising local singers, in-
them to take over the business. To their | &, ging philadelphia’s Wilbur Evans, who later
mutual dismay, Kent refused and in June, became nationally famous.
1936, the doors of the plant were closed
for good Through his original connections with New
. England, he contributed liberally to the Perkins
) Those employees that had been W9rk_ School for the Blind; and, toward the end of
ing for Kent for 20 years were given the manufacturing period for battery-operated
three months salary as severance pay, radio receivers, he ordered the donation of a
but most of the others were fortunate if | 'aree quantity of these receivers to the mer
they could find employment either with chant fishing fleet sailing out of Boston Harbor.
competitive radio manufacturers or in Another step taken by Atwater Kent to prevent
the now well-established appliance busi- his name from becoming forgotten was the
ness establishment of the Atwater Kent museum in
- » < A a small building on South 6th Street in down-
K_ent ?umself 1mmed1ately headed f(?r town Philadelphia, not far from his original
California, bought a palatial estate in place of business. The museum does not dis-
the Bel Air section of Los Angeles and play his manufactured products but is devoted
proceeded to enjoy the fruits of his many primarily to historical items of Philadelphia.
years of highly pro{,itable ex_lterpnse' He His many philanthropic and charitable con-
became well acquainted with many of tributions were not tax deductible since there
the celebrities of Hollywood and was was no applicable income tax in those days.
noted for the extravagant parties that Considering that the Atwater Kent Manufactur-
ing Company, Inc. was owned and controlled
by Mr. Kent himself, with only one other minor-
ity stockholder, one can scarcely imagine the
Some Highlights in the A-K History profits that were made during the free-spending
boom years of 1924-1929.
In late 1926, Atwater Kent announced that he
had manufactured his one millionth a.c. oper-

ated radio receiver. The original of this re-

ceiver was allegedly donated to the then King he gave on his estate. In the spring of
of Spain. However, a sufficient number of these . 5 o 2
sets (the Model 35) all in a gold-plated finsh | 1240 he became hospitalized with a virus
and all with serial numbers starting at 1,000,- infection and passed away at the age
000 were shipped to his wholesalers for display. of 75.

At the time of the closing of the At-

In 1927, Kent was visited by Helen Keller and water Kent manufacturing plant, the

her companion. Miss Keller was personally con-

ducted on a tour of the plant and was presented building had b‘?en put up f(.)r. sale and
with a special radio receiver and magnetic cone was to include his past advertising, name,
Spea:"'" By PfeshSi"G her fg;gefs lightly on the trade outlets, and good will—all for a
speaker cone she was able to enjoy music .
through the delicate vibrations of the cone. DEICE of $11.’0.00’000' However, 1936 was
not a propitious year for such a sale
In the next year, the famous Russian inventor, and it wasn’t until 1939 that the Bendix
Leon Theremin, visited the Kent factory with Corporation occupied half of the plant
the intention of se!lmg the.patent rlghts .to the to manufacture war materials. The oth-
manufacture of his electrical musical instru- he 1929 P
ment. A working model of the Theremin was in er half of the pl?‘nt (the addlt.lon)
the Atwater Kent laboratories for several was soon occupied by the U.S. Signal
months when it was finally decided that the Corp. as a training school for radio in-
instrument was too much of a novelty. A year i
later, RCA bought the patent rights, but at a spectors and a d.e pot f?r accumulztlgg
selling price of $300 per Theremin, the project the amateur radlo. equipment use y
was a financial failure and gladly forgotten. the Armed Forces in 1942-43. After the
. . war, the entire plant building was taken
in);August, 11928, the itwo, millionth| radioiye: over by the Veterans Administration and

ceiver was given to Mrs. Thomas A. Edison.

is still occupied by that organization. 30—




A. ATWATER KENT

PRESIDENT AND FOUNDER OF THE

ATWATER KENT MFG COMPANY

Reprinted from Pogular Electronics,
copyright 1969. Ziff-Davis Publ-
ishing Co. The Editor thanks
Margaret S. Atlee and Ziff-Davis
Publishing Co. for permission to
reprint to article, and to Mel
Prater and Ralph Williams for
supplying the photos. This article
is not for reproduction.

Ilodel 10 Open ‘KeceivingSet

FAVORITE with thousands of owners of Atwater Kent Radio.
The equal of the Model 20 in performance and with a color scheme
and finish that is strikingly rich and beautiful.
‘Two Stages of Tuned Radio Frequency Amplification, a Detector and
Two Stages of Audio Frequency Amplification, with three tuning dials.
Dimensions: Length, 2034 in.; Depth, 10 in.; Height (when tubes are
inserted), 7% in. Number of tubes required, 5. Non-radiating, non-
squealing.
Part No. 4700, Model 10 Receiving Set, including Battery Cable,
but without Tubes, $80.

1979
AWA National
Conference

Once again the resort town of
Canandaigua, New York was the
scene of this outstanding event.
Attendance exceeded 600 and the
flea market and auctions were
busier than ever which indicates
that interest in our "obsession"
has certainly not abated. Al-
though the Conference did not
formally commence until September
27, the early birds started ar-
riving several days before that
date and the flea market was quite
busy by the middle of the week.
Technical sessions commenced
Thursday evening and the Con-
ferenc/e ended two days later
after the Annual Banquet held
on Saturday evening.

PROGRAM
The technical sessions covered a
wide variety of interests including
the first paper given on commer-
ial activity in Canada. Another
"first" was Lou Moreau's demon-
stration by slides as to the dram-
atic increase of involvement of
women in the field of communica-
tions over the last 100 years. An
illustrated show depicting amateur
equipment of the 30's was well
received as was a demonstration
of early television using a Nipkow
disc. Another slide show provided
a pictorial history of early tubes
and finally the ever popular

" session on restoration and repair

of equipment concluded the ses -

s AUCTIONS

As usual, two auctions were held,
one for general equipment and
the other for tubes. The former
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grossed about $15,250 and the
latter about $2000. Since the
A.W.A. Museum Fund receives
10% of the proceeds, it is encour-
aging to find that the auctions
are well received. Since auction
prices are of general interest,
the following items have been se-
lected at random to indicate price
trends (at least as indicated at
this event).

EQUIPMENT AUCTION

AK desk sign: $100

AK banner: $200

Philmore crystal set: $45
AK-10: $360

AK radiodyne: $375

Crosley V: $180

Crosley 51: $70

Crosley 52: $75

Crosley Pup: $185

Radiola 24: $125

Radiola III' (with tubes): $75
Regenoflex X: $150

Aeriola Sr.(with B.B.tube): $180
Amarad double deck set: $650
Murdock Neutrodyne: $150
G.R.BC-14A: $210

Music Master horn: $175
Bristol Horn: $80

B.C.9: $115

Grebe MUI: $185

RADA: $135

TUBE AUCTION

30 OlA's: $90

Moorhead: $35

Uv202: $15

VT-1: $l

DeForest Audion(2 good fil.) $200
UV200-B.B.: $16

Audiotron(2 good fil. and label):

2 215A's (Boxed): $30 $50
2U0X12's: $16

Tubular audion(no fil. /label) $37
3 UV20I's(B.B.Tipped): $32
Audiotron(1 open fil. no name) :$32
Myers(open fil.): $20
VT2(boxed): $15

Elliot Sivowitch (K3RJA), curator
from the Smithsonian Institution
viewing "Felix the cat" as he spins
around on a phono turntable from
nearby scanning-disc television
transmitter. Demonstration and
talk by Bob Lozier, Monroe, NC

2 DL2's: $15

6 WD12's B.B. Tipped: $75
UX200 (Boxed): $9

DL4 and DL7: $20

WDI11 (boxed): $19
DeForest 431: $6

2 W.E. 205D: $11

EQUIPMENT CONTEST

The ever-popular equipment
contest brought forth a large
number of entries including art-
ifacts dating back to 1893. Quality
was excellent and judging must

— 4

Norden-Hauck Super-10, typical
of the many receivers on display
in the contest room.
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Joe Pavek (WQOEP), from Minnea-
polis, MN receiving Houck Award
for outstanding work in preser-

ving historical artifacts. Joe has

been AWA's auctioneer for 12 yrs.

Ernest de Coste (Canadian Nat.
Science Museum) presents award.

have been difficult. Space does
not permit a listing of all of the
covered awards. Here are a few of
of the winners:

Crystal sets
Ste. Indle Des Telephone

Regen. receivers
Paragon

Tuned R.F. receivers
Norden Hauck (Shielded
super ten)

Superhets
National AGS-X

Misc. receivers
E.S. Ritchie @ Sons
Spark transmitters
Dubilier variable tone
*Tube transmitters
W.E. Submarine chaser
complete station (W. W.l)
Vacuum tubes
Set of eight Moorheads
Edison's contributions
to communications
Edison home kinetoscope

Other Edison artifacts
Set of documents etc.
dating from 1893-1914

*Best of show (fantastic exhibit)

A.W.A. paid tribute to Thomas
Alva Edison during this Confer-
ence in commemoration of the
100th anniversary of his invention
of the first practical incandescent
lamp. A special session for this
purpose was held friday evening
and a remarkable display of Edison
artifacts were on display in the
equipment contest, as noted above.

The arnnual banquet taxed the
capacity of the dining room and
was, of course, the prime social
event of the Conference. In ad-
dition to recognizing distinguished
radio pioneers, we were honored
by the presence of curators from
the following prestigious Museums:
The Canadian National Science
Museum, Ottawa; The Smithsonian
Institute, and the Ford Museum.
Your Society was extremely well
represented inasmuch as we had
the largest number of members in
attendance from Califonia since
inception of A.W.A.(to the best
of our Knowledge). Keep this an-
nual event in mind. Those who
are fortunately able to attend

A gllmpse of the huge flea market should by all means do so----it's
which started unoffically Tuesday an experience to be remembered.

afternoon and ran thru Saturday.
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I grew up in the Palo Alto area
and graduated from Sequoia High
School in Redwood in 1930. I join-
ed the Naval Communications
Reserve program in 1933 as a rad-
ioman third class, having the
amateur radio call sign W6CUV,
which qualified me for the petty
officer rating.

I went on active duty in 1940 at
Navy Radio San Francisco, NPG
until January 1942 when I was
transfered sea. I stayed in the
Navy and retired in November
1965. While in the Navy I was in
Electronics and Communications.

I have always had a keen inter—
est in radio and built my first
crystal set about 1922. During
high school I worked in a grocery
store on Saturdays and was paid
$3.75 for an 18 hour day. There
was a radio store in the same
block on University Avenue in
Palo Alto. We received our pay
in the afternoon and I would im-
mediately go to this radio store
and buy battery sets for 50¢ to
$1.00. This was in 1928-30 when
the AC sets were coming in and
battery sets were practically
worthless, except to hams and
would be hams. I used to tear
these sets apart and use the parts
for building ham band receivers
and small transmitters. I never
could afford to buy new parts and
for that reason I now have a large
collection of new, boxed radio
parts from the 20's, that I have
bought in the past 6 years.

The collecting bug bit me hard in
1974 when I sold a Collins 51J-4
receiver and shorly thereafter
visited a fellow who was selling
out his collection. I used this
money to buy about 8 battery
sets and a couple of 1920's Radio
News magazines. From then on,

I had it bad and built up a collec—
tion of about 45 sets (all 3 dial-
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ers), and bought over 600 maga-
zines and early radio books. I
eventually included a few more
expensive sets and have a Ken-
nedy 110 with the 525 Amplifier,

A DeForest D-10, and AMRAD
3366one tube reflex, an A-K Model
10, #4700 breadboard in a beauti-
ful solid mahogany desk top cabin-
et. However, I still prefer the 3
dialers because I think thsy are
more representative of the 20's
and more listeners had them, and
also because I think some of the
more expensive sets are not as
attractive.

My greatest interest in early bat-
tery radios and crystal sets is in
collecting parts and building re-
plicas or homebrew designs of my
own using original parts.

I have been buying parts for
years and have accumulated a
large stock of variable condens-
ers, sockets, audio transformers,
rheostats, dials, fone jacks, bind-
ing posts and other items that
are useful in my building program.

I also have a collection of 45
variometers and am always looking
for new ones to add to my collec-
tion. I also have a large collection
of unusual variable condensers.

It includes Remlers, Songbird,
Marco, a Meirowsky-Shalkhauser
screw type where the rotor looks
like a deep thread screw that
moves into a mating screw stator,
several celluloid covered Acme
types as well as Chelsea and Mur-
dock with the celluloid covers.

I am a member of AWA, SCARS
(charter), CHRS and ARCA.

I will build any of the homebrew
sets shown as well as a few others
on order. Delivery will take 10
days to 2 weeks depending on
backlog at the time.

Robert F. Herbig W6ME
4178 Chasin Street
Oceanside CA 92054
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A Radiola III is a commonly owned
set amoung serious radio collectors.
Usually one set shows up at every
antique radio swap meet. General
Electric Made the set for RCA.
The Radiola III circuit is simple
and is shown in Fig. I. The set
employs a single tube in a regen-
erative circuit followed by one
stage of audio amplification. WD-
1I's were offered as original equit-
ment along with earphones. Most
collectors today, if they have

good WD-11 tubes, are concerned
about applying voltage to the
filaments so normally substitute
tubes are used when doing per-
formance test on the set. Since UX
199 electrical characteristics are
similar if not identical to WD-11
characteristics they are an ideal
substitute tube. Other tubes such
as OlA and 30 tubes are electric-
ally similar. The type 30 tube has
a somewhat higher Mu and ampli-
fication factor than the WD-II.

The author's Radiola III has a
good audio transformer but sever-
al input antenna capacitors had
gone bad as well as the detector
grid leak and capacitor. Therefore
replacement capacitors and resistor
of equivalent value were substituted
during the test. The rheostat
(3 ohms) which worked well with
original WD-1I's and a 13 volt bat-
tery (WD-11 filament rating is 1.1V
and .25A) was ineffective with
type 30 tubes which have a 2 V
and .06 A filament rating. So pow-
er supply controls were used to
adjust and set filament voltages.
The audio transformer measured
700 ohms in the primary and 9,000
ohms in the secondary. The turns
ratio was 1;73. The picture shows
type 30 tubes in adapter sockets
in the set.

The five antenna and ground
binding posts located on the right
side of the set are easily accessible

Radiola ll
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for the various combinations of
connections that are required to
tune the set for best reception.
The original factory service manual
suggested six different possible
connection patterns. The reason
for the complex antenna connec-—
tions was to obtain an optimum
tuning arrangement depending
upon the number and power of the
local transmitting stations. The
series and parallel arrangement of
the capacitor connections gave
better coverage for portions of the
broadcast frequency spectrum and
gave a choice between selectivity
vs sensitivity and ease of operation.
See Fig. 2 for description of ant-
enna/ground connections. The
decal on the Radiola III box ad-
vertised 220-550 meters(1364 Khz
to 545 Khz). The service manual
indicates approximate coverage as
195 to 640 meters (1539 Khz to 469
Khz)

The set is economically constructed.
There are no variable capacitors
hence costs were reduced. The set
tunes rather broadly. It is small,
being 7 3/4 x 4 7/8 x 6 1/2" high.
The battery cable had clearly
marked voltage terminal leads for
easy power supply connection.
There is a metal plate behind the
black bakelight front panel that is
connected to A plus, B minus and
is therefore ground potentional.

It is about 3 x 53" with 90° flanges
and serves as a chassis vase for
mounting the tubes and audio trans-
former as well as a body shield
isolation plate to reduce hand cap-
acity detuning effects.

c
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Radiola lll
Power
Supply

by James A. Fred

Battery Eliminators. One of the
problems mentioned frequently by
readers of this column is that of
powering up old battery-operated
radio receivers. In a previous
column, I reviewed an all purpose
power supply that would operate
from one to six-tube battery
radios. Within the past month, I
have heard from three readers
who have just one radio set, a
Radiola III. These readers stated

that this was the only old radio
they would ever bother with, but
all three wanted their radios to
play. This presents a problem,
since the instruction book calls for
three #6 drycell batteries of 1.5-
volts each, and two 20-volt "B"
batteries. At today's prices, #6
drycells are about $2.00 or more
each, and a 45-volt battery with
a tap at 22.5-volts sells for about
$9.00. So here you have a bill for
$15.00 worth of batteries before
you can play your Radiola III.
Not only are they costly, but you
can hardly find a store that sells
them. A friend of mine is making
his own "B" batteries. Radio
Shack had a sale on "AA" size
batteries during January, and he

Nudwts? Find them in

ﬁ'oBaY Mm-page 80

m UST FOR RADIOLA 1l POWER SUPPLY.
,m».-mrwm bridge rectrfrer rated @ 200,

PV @ l-amp
m, —full-wave bridge rectifier rated @
50 PIY @ 14-amp

m%w, 150 VDC electrolytic, capamtot

€2--50-4F, 150 VDC electrolytic capacitor

€3 to £6-1,000-4F, 16 VDC electrolytic ca-

citor:

D1, D2-zener diode rated @ l-watt, 22 VDC

mmzarge LED

D4, DS—silicon rectifier rated @ 600 PIV @
G-amps

—J

© R1-3,500 to 5,000-0hm, l-watt resistor (ad-
‘ R2-2-0hm, S-watt resistor, 5% tolerance

- R4—-300-0hm, Ys-watt resistor, 5% tolerance

C~ A+ A= 22VDC 44VDC
B« C¢ B+ Be |

just impedance for 44 VDC output)
R3--150-0hm, Ye-watt resistor, 5% tolerance

R5--1,500-chm, Y4-watt resistor, 5% toler-
ance

$1--DPST toggle switch

T1, T2—power transformer with primary rated
@ 117 VAC, and secondary rated @ 6.3
VAC (center tapped) @ 1.2-amps

14—



bought 100 of them. These will
produce 150-volts when connected
in series. This is enough for 3
"B" batteries, but since the a-
vailable power is low, I doubt
they would operate a multi-tube
radio for very long. Commercial
power supplies are available, but
cost over $100.00 each. These
power supplies are great if the
collector wants to operate many
different radios. One Canadian
reader stated that a power supply
delivered to his home by the Can-
adian Post Office would cost at
least $130.00, including shipping
charges and import duty. He
wanted to know if there was a
cheaper way to operate his Radiola
ITI. This started me to thinking
about the problem, and I then de-
signed a power supply especially
for this set, using WD-11 tubes.

James Fred is author of "Antique
Radio Corner" in Elementary
Electronics, a Davis publication.
This is an excerpt from July/
August 1979 issue, and may not
be reproduced. 4

Looking for a WD-11 replacement?
The VT-24/864 tube has the same
exact electrical characterists as
the original WD-11 tube. The base
configuration requires that you
swap the four pin base with a
WD-11 type base or use an adaptor.
Antique Radio parts

Box 42, Rossville, IN 46065
They supply WD-11 style black
phenolic bases. If you don't feel
up to mounting the VT-24/864 to
a new base, they can do it for
you. If you have no tube they
can supply the tube and base.
Also availiable is a "four pin to
WD-11" adaptor for use with a 199
or 30 tube in a WD-11 application.
Write for prices and information.
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The
Maghavox
Tube

by Russ Winenow

A very interesting and informa-
tive article on "Valves" by the
technical staff of the early
magazine Popular Radio of July-
August 1927 describes the Magna-
vox tubes in three versions. The
first designated as type 150-d
was described as a Detector Valve
of quality, extremely quiet, not
easily overloaded and inter-
changeable with any 5 volt i am-
pere type. Next was another
detector which will "Pep Up"
your reception. It was designated
a 200A type and designed for
greater sensitivity than the
UX201A, and again 5 volt 3 ampere
filament. Finally a "Sturdy Vac-
uum Tube for Standard Use"
designated 201A. The outstanding
feature was low internal capacity.
All were equiped with the stand-
ard UX base. The glass tapered
upward on all these tubes giving
them a distinctive appearance.

An earlier, and I suppose the
original version of this tube is
fully described in the accompany-
ing article from QST of March
1925. The tube in my collection
has the words " The Magnavox
Co. Oakland, California Pats.
applied for. Made in U.S.A.".
This stamping completely encircles
the vase at the top near the glass.
All four pins have very small
holes for the lead wires and do
not appear to have been soldered,
they are approximately 3/8 inches
long and seem to have been crimp-
ed into a square shape near the
ends. Evidently several changes
were made between 1925 and 1927.




TUBE COLUAN

The New Magnavox Tube

By Herbert E. Metcalf*

radically in several ways in the last
few years. First, in the almost
universal use of radio frequency
amplification for broadcast reception; and
second, in the adoption of low-wave trans-

MODERN radio reception has changed

FIG. 1.

METALLIC ELEMENTS USED IN
TYPE A TUBES.

mission and reception for amateur traffic,
more particularly in continuous waves.

The vacuum tube I am about to describe
was developed with the idea of meeting
the needs of both these changes. The
secret of efficiency in radio-frequency ampli-
fications, oscillation and detection in the
wave band of from 20 to 600 meters, lies
in making a vacuum tube having a low
internal capacity and yet being able to
handle a fair amount of power.

Magnavox Type A Tubes are a radical
departure from standard tube practice and
have a low inter-element capacity without
loss of other essential characteristics.

Referring to Figure 1, it will be seen

* In charge of Research and Development, Vacuum
Tube Division of the Magnavox Company, Oakland,
California.

that not counting the lead wires and fila-
ment, only three metal parts are involved—
control electrode, anode and filament spring.
These parts are all die stamped and are
therefore, always alike. The control
electrode is formed of a single piece of
metal, slotted to receive the filament. This
slot is provided on its edges with teeth,
the teeth being bent laterally, away from
the plane of the filament. This lateral
bending not only gives increased electron
control, but also widens the control field and
makes it possible to secure uniformity in
tube characteristics despite slight mechanical
variations in manufacture. The writer
has found that such teeth or serrations are
necessary in order to obtain proper con-
trol action. The
teeth alone control
the electron stream
and the remainder
of the control elec-
trode acts simply as
a support for the
teeth. By varying
the number, size,
shape and position
of the teeth, tubes
can be made to dup-
licate the character-
istics of standard
grid tubes, in much
the same way as the
number of grid wires
control the charac-
teristics of the grid
tube.

After the control
electrode is mounted
the filament is placed
within the slot as
shown in Figure 2,
the anodes are
placed in position.
The complete assem-
bly is shown in Fig-

PARTIAL
ASSEMBLY SHOW-

FIG. 2.

: ING CONTROL
ure 3. It is to be ELECTRODE AND
noticed that the an- FILAMENT RELA-
odes are not parallel TION.

to the plane of the

filament but are spread slightly at the bot-
tom. The tube is then sealed and pumped
by a new method which removes all un-
desirable gasses in about 80 seconds. The
finished tube is shown in Figure 4, which
also shows the method of insulating the
prongs in the base.

Electrical Characteristics

The audio frequency characteristics of
Type A tubes are practically identical with
those of the Radio Corporation, Cunning-
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This article may not be reproduced.

Reprinted with permission of Q.S.T..

March, 1925

QST

ham, or DeForest Storage Battery Tubes,
with the exception that the output im-
pedance is slightly lower, with consequent
greater mutual con-
ductance. The char-
acteristic curve of
the tube is practi-
cally a straight line
which gives won-
derful tone quality
when used in broad-
cast reception. The
filament of special
“no-boil-off””  mate-
rial burns dully at
900° with a current
consumption of .22
to .23 amperes. Plate
current is 2.5 to 3.5
milliamperes under
load. Total filament
emission with con-
trol electrode and
plate tied together is
from 40 to 50 milli-
amperes at 90 volts.
The tube is designed
so that 120 volts may
be used on the plates
if desired.

Inter-element
Capacity

For comparative
figures a number of
Type A tubes and a number of standard
storage battery tubes were measured on a
General Radio Precision Capacity Bridge,
and the averages are given in the following
table:

Control Elec-

FIG.3. COMPLETE
INTERNAL
ASSEMBLY WITH
PLATES IN PLACE.

Plate to Control to Control

trode to Filament Plate to plate
Filament npfds. (Fil. Free) (Fil.
pufds. pufds. ndd)
upfds.
Average
Type “A” 5.0 5.0 5.0 2.4
Tubes
Average
Other 6.5 6.0 11.2 5.6
Tubes

Thus it is seen that the highest internal
capacity is not over 5 pufds. and that the
filament-grounded control-electrode-to-plate
capacity is only 2.4 pufds. and less than half
that of standard tubes. There are two
reasons for this low capacity. The con-
trol electrode is composed of just one flat
piece of metal instead of a cylindrical grid.
This alone reduces the control-electrode-
plate capacity greatly. The other factor
lies in the greater plate spacing employed
in the Type A tube. The fact that
electrons are free to pass to the anodes
without obstruction, allows greater spacing
for the same impedance. In practice I have
found that the same impedance can pe ob-

A T e T e . ||

tained with about double the spacing of
the ordinary grid tube. The writer is now
working on elimination of capacity to e
still greater extent by reducing the actual
amount of metal to practically the teeth
only. This should bring the internal ca-
pacity of the tube to very close the capacity
of the leading-in wires.

This low internal capacity makes Type A
tubes hard to oscillate in tuned plate cir-
cuits. This means that tuned R. F. ampli-
fiers are practically self-neutralizing when
Type A tubes are used. When using
electromagnetic feedback, however, they
become highly oscillatory and oscillate free-
ly and steadily for C. W. reception down as
low as 20 meters without the least trouble.
I am inclined to believe that tubes used
without the base can be made to oscillate
at lower wavelengths, but no experiments
have yet been made to determine the ex-
treme bottom range.

In conclusion, I will say that Type A
tubes in audio frequency circuits give a
beautiful clarity of reproduction. Careful

FIG. 4. COMPLETED TUBE AND VIEW OF BASE
SHOWING BAKELITE INSULATION.

experiments have indicated that Type A
tubes will operate with maximum efficiency
as follows:

1. Detector using contrgl-potential con-
trol-current characteristics for rectification.

2. Detector using control-potential plate-
current characteristics for rectification.

3. Radio frequency amplifier at low
wave lengths.

4. Intermediate frequency amplifier.

5. Oscillator both low and high wave
lengths.
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Sam M. Miller

Silver Spring, Md.
Dr. Ralph W. Muchow
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San Pedro, Ca.
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Silvano Volpini
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Ed Wilush
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“I don’t know what he's saying; but it sounds
like fowl language to me!"—Max Wuitson.
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Restoring
old
Radios

by Wm. Herbert Brams

Having restored over 250 sets-
mostly of 1928-1940 vintage, I
have found that the following
procedure restores the set to
good condition with a minimum of
trouble.

(1) Obtain a suitable circuit
diagram and service information,
usually from Rider's Perpetual
Troubleshooters Manuals.

(2) Test the types. I have found
that the tubes in a set are usually
good, perhaps only one or two
need replacing. Occasionally, a
tube will test good but will not
operate well in the set. These
should be replaced.

(3) Check the resistance of all
coils and transformer windings.
Usually, these are o.k. but fair-
ly often the output transformer
or speaker field coil is open. For
the latter, I replace the speaker
with a permanent magnet type and
the field coil with a 10 watt power
resister mounted under the chas-
sis, well away from other parts.
Drill a few holes in the chassis
above the resister to allow the
heat to escape. If you wish to
retain the original appearance of
the set, the speaker itself can be
restored.

(4) Replace all capacitors. Old
electrolytics are not to be trusted
even if they test good, and tubu-
lar capacitors have usually become
leaky. Good capacitors can be
obtained inexpensively from the
various electronic surplus outlets.
(5) Check the resisters. These
usually are still good, although
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a few may need replacing.

(6) After satisfying yourself
that all the components in the set
are in good condition, turn the
set on and check for shorted pow-
er transformers. In my experience
this occurs rarely.

(7) Measure the voltages. Usus-
ally they will be correct although
your values may not agree with
those given in the service inform-
ation as these were commonly
measured to the cathode of the
tubes.

(8) At this point, the radio
should play. Assuming that it
does, observe it for a while for
any further problems. These are
usually caused by a noisy or in-
termittent tube. Occasionally,
dirt has gotten into the speaker
causing a raspy tone. Clean this
out or replace the speaker.

(9) Finally, realign the set. If
you use metallic alignment tools,
remove them from the adjustment
screws before taking a reading
as metal often affects the results.
Occasioally, an IF transformer
will be partially open and you
will be unable to peak it. This
should be replaced.

‘This work does not involve any
special instruments beyond a sold-
ering iron, VITVM, and signal
generator. The results are ex-
tremely gratifying: even inexpen-
sive table models prove to have
good sensitivity and selectivity
with only a few feet of wire for
an antenna. If you wish to pre-
serve the original appearance of
the set, the new components can
be mounted in the original con-
tainers. One final note: I usually
paste an envelope containing the
service information inside the set
so that the information is always
readily available.
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Montgomery Ward Catalogue:

This Company has been in exist-
ence in the United States for many
years and at the present time is
one of the leading retail chain
store operators in the Country.
During 1922, the company publ-
shed a 34 page catalogue (7"X 9"
approx.) which advertized "Wire-
less Telephone and Wireless Tele-
graph Equipment then offered at
the Company's stores. Worthwhile
reproductions are now available.
The catalogue provides a wealth
of pictures and data on a number
of sets and many components of
that area. If interested, you can't
go wrong at the nominal price of
$.70 plus postage. Contact
KLIPSCH and ASSOCIATES,INC.
Box 688, Hope, Arkansas 71801

Dr. Nikola Tesla Bibliography

The following information was ex-
cerpted from a publisher's release
and is not based on a review of
the book by me. This is a recent
publication and has not yet ap-
peared on the shelves of local
bookstores.

"An exhaustive edition of an
annotated bibliography of writ-
tings by and about Nikola Tesla
(1856-1943) . The period covered is
from 1884 through 1978.Approxi-
mately 3,000 citations are included,
arranged chronologically, plus a
complete list of U.S. patents
granted to Tesla, arranged by
date of application. All earlier,
lesser bibliographic efforts have
been merged in this edition, with
both North American and European
sources cited.------ LS

This publication covers 230 pages
and is priced at $18. I suggest
you contact me if interested since
the publisher is located nearby
and I may be able to expedite
delivery. (postage extra).

Tesla's Technology:

This is the name of a new maga-
zine published six times yearly,
81" x 11", printed offset. It is my
understanding that each issue
contains a feature article, a re-
production of a Tesla patent and
of an old article by Tesla, serial
articles, notices and classifieds.
Subscription cost-$10 yearly.
Contact Tesla Research Society,
151 Grofftown Rd. Lancaster,
Pennsylvania, 17602

Silver Ghosts-By JWF Puett:

A soft-bound publication which
provides 72 pages of photographs,
circuits and technical information
on all the classic models of the
justly famous Scott radios. Com-
mencing with the eight valve
"World's Record Super 8", circa
1925, the book takes the reader
through 1941. Commencing about
1930, the chassis were constructed
of heavy chrome-plated steel and
thus became known as "Silver
Ghosts". Perhaps the largest re-
ceiver of its kind ever built was
the 40 valve Scott Quaranta which
was built to special order during
1935 and which is discussed at
length in this publication.
Contact Puett Electronic, P.O.
Box 28572, Dallas, Texas, 75228
Cost-$8.95

Vintage Radio-1887 to 1929-$8.95
A Flick of the Switch-

1930 to 1950-$8.95
Again I call your attention to
these publications because they
are the "bibles" of the American
collector, are no longer in print,
and the Vintage Radio Company
ceased operations on July 31, 1979
However, the remaining stock is
being liquidated and this may be
your final opportunity to get
these publications from the orig-

2L e S S M e R T PR |



I by Dave Brodie N

inal source. Reprints of "Gerns- issue of this publication which
back's" 1927 Radio Encyclopedia was first issued under the name
also still available in Deluxe hard- "Radio-Craft" in July 1929. This
cover for $14.95. Contact McMahon issue includes 32 pages covering
Vintage Radio, Box 1331, North the development of commercial
Highlands, California, 95660 radio and television as seen
through the pages of this well-
Instructions for Atwater Kent oW p ubh'ca‘tlon. AS. one rgads
this story, it is ever-increasingly

ggﬁ;ﬁfunggfs Style Radio apparent tpat Hugo Gernsback,
dalihg el together with a group of promin-
I have been informed that this is ent authors, not only provided a
a reproduction of unusual quality  historical record of their times
using offset printing and that it but were often well ahead of their
illustrates many breadboard times. Good reading for $1.25.
models including the "5", the "9",
the "12" and others. Also included

Ham Radio Magazines

is a checklist of trouble points One of our tenets "to promote
and other pertinent data re bread- the restoration and preservation
boards. This 12 page manual is of early radio". This is obviously

obtainable from Arthur W. Aseltine, all-inclusive yet many collectors
345 Glenwood Street, Ann Arbor, have little interest in the vital
Michigan, 48103 at a cost of $3.00  contributions made by the radio
postpaid. amateur over the years. As col-
Ham Radio Horizons lectors, whether or not we have a
(Sept.1979 Issue) ham license, we can find excellent
articles on early amateur receivers
and transmitters by referring to
issues of current ham magazines.
A few of these are listed below

to whet your appetite:

You may be surprised to find

this publication discussed in this

column. However, ham magazines

are quite interested in publishing
articles dealing with the historical

aspects of radio (more about this Article CQ Issue:
later). I definitely recommend

this issue which includes a lengthy Horn Speakers 12/79
article by Paul C. Crum (WILC) Floyd Paul

in which he ably discusses the The National SW3 2/78
various early tuning circuits, Revisited

early tubes, capacitors and early Bill Orr

inductors and audio circuits. The The National SW2 10/77

article includes several photographs  Biil Orr
of early sets, components, tubes The Famous 210 Tube 12/76

and speakers. The author tells Bill Orr

his story simply but informatively 7The Story of the

which means that this article is Mc Cullough Tube  9/75

worth the effort and expense. At J. K. Bach

#1.25 for this issue you can't The HRO Receiver 5/75

HISSE Bill Orr

Radio-Electronics The National SW3 7/71
(October 1979 issue) Bill Orr

This is the 50th anniversary
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RADIO SHOT GAME
submitted by Allan Bryant

This game was made by the Amer-
ican Game and Toy Corp., of
Brooklyn, N.Y. The game is
made of tin and has indentations
on the playing field, each of which
are labled with the name of a
major city and a numerical point
value. To play the game a marble
is set in the hole on the spring
launcher and shot toward the
"horn" at the opposite end of the
game. The marble goes into the
horn and out a hole at the base,
then onto the playing field.

New York: 5-pts
Chicago: 10-pts
Detroit: 20-pts
Atlanta: 25-pts
Pittsburgh: 30-pts
L.A.: 40-pts
Wash.D.C.: 50-pts
Newark: 75-pts
Havana: 100-pts

conTeN®
1

CRAPEFRUIT

RADIO GRAPEFRUIT
submitted by Ed Sage

This tasty item was seriously
distributed by the Radio Foods
Corporation of Lawrence, Mass.
in 1932. The one-pound contents
are still sloshing around inside
the can and the label is in excel-
lent condition, another testimonial
to the radio craze of the 20's

and 30's.

- USTRiByTED By
FOODS
PORATION
UWRENCE, MasS.




COLLECTOR ADRS

FOR SALE: Crosley XJ-$125
Radiola 25 with ant.-$125
Lefax Handbook (1922) and most
1923 supplements-$25
Mesco Cat. #9 (1916)-$35
1925 Ency. of Radio Sets, 247
pictures, 20 pages, repro-$3.75
SASE for more-Floyd Paul, 1545
Raymond Glendale, Calif. 91201
(213) 242-8961
WANTED: Hallicrafter receivers
before 1940, for private collection
Please write, stating description,
conditon and price. (Max C. de
Henseler, HB9RS, 320 East 42nd.
Street, Apt. 801, New York, N.Y.
10017)
WANTED: RCA power-audio
chassis as used in 1926 radio/
phono combos and in Radiola 28 AC
model. Three or four tube unit
OK. See Riders V.1, p. 485,
506-510 for details. Also want RCA
horseshoe magnet phono pickup
head working or not.
Jerry Newton, Rt. 1 Box 262,
Woodland, CA 95695
WANTED: Fine tuning variable
condenser for De Forest D-10.
Joe Horvath, 522 Third St.,
San Rafael, Calif. 94901
FOR SALE: Radios, Tubes, Speak-
ers, Tube Testers, Radio Maga-
zines, paper-plus more. List 1-80
50¢ and SASE with two stamps.
Krantz, 100 Osage Ave., Somerdale
N.J. 08083
WANTED: Schematics- will pay
going rate for copies of the fol-
lowing; ERLA-S5l and CLAPP-
EASTHAM RAKAK MODEL DD.
Also seeking certain 1919 and 1920
QST's. (Dave Brodie, 3l5 Cotton
St.,Menlo Park, CA 94025
WANTED: Philco Model 70 chassis
or chassis and front panel for a
Philco model 70 Grandfather clock
Jack Gray, 1162 Broadmoor Dr.,
Napa, Cal. 94558

FOR SALE: Reproductions of red
pushbuttons for late 30's Philco
radios ($5.50). Send me an orig-
inal button so that I may match
the length. Wm. Herbert Brams,
2427 Durant #4, Berkeley, CA,

94704
WANTED: Rider Radio Volumes 1
through 7 to complete my (Riders
Perpetual troubleshooters Manual).
Round plastic disk with numbers
on it for Philco Model 37-84B
Cathederal. Also chassis for model
84 and Atwater Kent Model 84
Cathederal Radios. Roy Yost,
535 Geneva Ave, #2, Redwood
City, Calif. 94061 (415) 366-6366
WANTED: Philco Model 70 dial-
tuner. Radiola Model 17 brass
dial bezel. Jon Karstens, 1320
Soto Court, San Jose, Calif.
95121 (408) 227-3463
FOR TRADE: Kennedy 28l short
wave receiver and Radio Craft
Magazines. Have years 1929-1948
Looking for a Michigan Model
MRC-2 as per U.R. PG. 128. Also
need many issues of Radio News
to complete my set. Jim Cirner,
13366 Pastel La., Mountain View,
Calif. 94040 (415) 967-7672
Old Radio Shows on cassette tapes
are available from the Ferry House.
Comedy, Drama, Mystery, and
Speciality shows are offered. For
information and pricing write:
The Ferry House
554 North State Rd.
Briarcliff Manor, NY,
10510

WANTED: 1930-40 radio made by

wholesale radio service AKA "La-
fayette", works for radiola VIII
table model, chassis for Phlico
90, musicone speader for Crosley
Show Box.

S. Coulter, #ll1-A, 1000 Columbus,
Bakersfield, CA 93301

FOR SALE: De Forest replica

parts, also one acmeflex receiver,
it has three stages of untuned
R.F. and three stages of reflex
audio Amp. and crystal detector.
All transformers are good, a very
nice set $90.00

Joe Horvath, 522 Third St.,

San Rafael, Calif. 94901

WANTED: Info on RCA Hyperion
(1926) panel layout and placement
of subchasses. Riders, V.2. RCA
Service Notes, unabridged, all
vols. Type 22 (cx322,222,22)
tubes. Jerry Newton, Rt.1, Box
262, Woodland, Ca. 95695
Interested in obtaining information
on the Indiana Historical Radio
Society? Drop a note and SASE
to Ed Taylor, 245 N. Oakland Ave.
Indianapolis, IN 46201 for inform-
ation and application to the
Indiana Historical Radio Society.
WANTED: 1-2-and 3 tube battery
Sets and crystal detector sets.
Need not be working. Can be
Junkers as long as panel is un-
broken and cabinet is restorable-
parts can be missing. I have De
Forest D-10, Crosley X, Splitdorf
R-500- Magnavox 2 tube amp-
Howe X tal set for sale or Trade.
Dave Brodie, 315 Cotton St.

Menlo Park, CA 94025

FOR SALE: Arborhpone five good
tubes and 100 A RCA speaker
works well and is clean and like
new. $95, will pay shipping
charges. Arthur J. Bardish
4042 Herman Ave. S, Grand Rapids
MICH 49509

FOR SALE: Loctal, Octal and

Miniature Tubes. Also will dupli-
cate metal parts, build power
supplies for battery radios and
repair sets for collectors.

S. Coulter, #l1-A, 1000 Columbus,
Bakersfield, CA 93301
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‘This symbol
of quality
is your
protection

YouCan Add

Radiola Loud-
speaker, $36.50

]

At $35
Radiola III. Two
Radiotrons WD-11.
Head telephones.
In brief, everything
except the dry bat-
teries and the an-
tenna.

Radiola Balanced
Amplifier (push-
pull) to get long
distances with a
loudspeaker. In-
cluding two Radio-
trons WD-11 $30

Or Buy Complete

RADIOLA 1II-A, the amplifier combined
with Radiola III in one cabinet; with four
Radiotrons WD-11, head telephone‘ and
Radiola Leudspcaker s @ . $100

Operates on Dry Batteries

There are many Radiolas at many prices. Send
for the free booklet that describes them all.

Radiola III

NEW two-tube RADIOLA —designed and built
by world-famed engineers in the great RCA
laboratories—priced at less than you could build it for
at home! A real RADIOLA —including the tubes and
the headphones. A new model. Improved in sensi-
tivity and selectivity. Getting distance on the head-
phones, and near stations on a loudspeaker. Receiving
clearly—reproducing truthfully. Its thirty-five dollar
price means at last that every home everywhere can
tune in on the fun with a small receiver built for
big performance.

“There’s a Radiola Jbr everp purse”

Radio Corporation of America
Sales Offices :

233 Broadway, New York 10 So. La Salle St., Chicago, TIl. 433 California St., San Francisco,Cal,

RADIO CORPORATION OF AMERICA
Dept. 225(Address office nearest you.)
Please send me your free Radio Booklet.

Name
Street Address
City R.ED.

REG. U.S. PAT. OFF.

State




