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VOLKSWAGEN OWNER'S TRANSPORTER
HANDBOOK

Covers All VW Commercial Vehicles

In response to increasing demand from the owners
and operators of Voikswagen commercial vehicles, the
Pichup, Kombi, Microbus and Vans we are publishing
the first and only TRANSPORTER HANDBOOX tfo cover
thess wehicles, their gperation and maintenance. The
Handbook 1s not & shop manual but it thoroughly
exptains the Transporter's engine, drive train, chassis,
body and aicessories, and 1s so fully tlustrated with
photos. charts and drawings that the owner can gam
a clear nsight into the workings of his vehicle, par-
form routine maintenance chores in far more effictent
fashion. and preclude trouble ansing from misunder
standing The TRANSPORTER HANDBOOK will be invalu
able to the mechanic in eharge of one or & number
of transporters, particularly where they are part of
a fleet, as well as to the individual owner and garage-
man

It s also of extreme interest to those who may be
fontemplating the purchase of one or more of these
Sine units since 1t contains scores of photos showing
I8 varied uses that industry, commercial and service
Organizations have made of the VW, as wwll #s all
technical data pertaining to the different modeis.

Postpaid $3.00

SOUPING THE VOLKSWAGEN

Here s a brand new fully illustrated how-to-do-1t
Book by VW authority-engineer G R Morgan It gives
fuil information on ‘increasing power, speed and ac-
Geleratton in the Volkswagen engine. [t covers all
details about high compression, pistons and heads,
camshafts. carburetion, supercharging, exhaust SYys-
tems. timing and general nformation necessary for
souping the Volswagen Charts show the incre ¥se In
efficiency and power obtained by each souping opera-
tion Thus the owner may decide the steps best
Wuited to his requirements and his pocketbook, In-
cluded wré westians on trouble shooting, tune up, and
Wty #n# €% on driving the VW There are dozens of
charts and  drewings.  information  on VW  model
Changes.  and hundreds of things every VW omner
shiuld know Postpaid $3.00

PORSCHE OWNER'S HANDBOOK

TRE Masibt. tie fwat of its kind to be publivigd, is
ek & o weeusl G it theesughness aimd complete
PRIt of ypokn teceigie.  The PORSCHE OWNER S
HANOBOOK seplains the why of care, tu My, awd Ppwr
MRt the seeer will hade 2 better uwdw staaling  wad
Gl Wi Gest accoming te hiy ability.

In Silliten, tew wutio, OCse Ritch vetsesn teebnics!
SOt e competitem  Oiive, WU gecluded the spawd
oty thal made the hottest Porsches go. In & wwcml
fectim T Wetdill woren metifcations fw thoks Intewtad
I supw petembens Comad are all Porsche medels fomm
1100 to Swpe 90 plu, the 1500-1600 Carresas: wogins,
chassis, tuspemsion, etc. Pitos ot all models, with onarts
and drawings.

Wiitten with autesity, thie fendbsok should b in
EYNy Pocrd Amir's glom usmmdetessat and in the hands
W AWy Pwicim asthutiast el tussup expert. Valuable for
Mrospctiee  ownet ami  collstars Wiis  illustated  with
Wushmts of meten chett end dmmags the Peediwet s
fw wte valusile than ite nomwhal peeria prre indiiates.

Postpaid $4. 00

ENGINE SWAPPING

Here 1s a newly revised ‘‘How-to-do-it* book about
engine swapping Covers late modei OHV engines with
step-by-step method of instalting into older ¢ars and
compacts Information on installing Cadillac into Ford,
Chevrolet into Ford, Chrysler into Ford and Chevrolet
into Studebaker and late Chevrolet into early Chevrolet
and others. All electrical circuit changes, Information
on adapters, engine wetghts, suspension and ehassis
data A MUST book for the enthusiast who wants to
change engines and other parts. Lot of photos

Postpaid $2.00.

MODEL A FORD SERVICE MANUAL
AND HANDBOOK

This Is the most fantastic book ever published on the
Model A Ford. It 1s & “monster” with 560 pages and
over 300 photographs, charts, and drawings. Written
n 1929 and 1930 near the end of Model A production
by S.A.E, member, Victor Page, who was then con-
sidered the most outstanding authority on Model A
Ford cars

Among the 300 tllustrations there are many cutaway
views of engine, transmission, differential, carburetor,
wheels, drop center rims, truck 2-speed auxiltary trans-
mission, power take-off, and water cooling system.
Data on refitting bearings and all about the electric
system, including wiring diagrams, disc and single
plate clutches, steering gear.

A “must’ for every owner, restorer, collector, me-
chanic, enthusiast and histarian........... Postpaid $5.00

BASIC AUTOMOTIVE HANDBOOK
How Your Car Operates From A to Z

Here Is the ideal book for those who say | don’t know
the first thing about a car,’” but who would like to
have a woriung knowledge of its fundamentals. Written
In easy-to-understand layman’s language, the handbook
covers every part and functron of the car from the
fuel tank to the exhaust pipe. And, 1t Is carred out
In a umique fashion which permits the reader to be-
come as technically involved as he desires. Each
factual explanation ts followed by a discussion of
theory and a deeper penetration of the subject, which
can be skipped by those who are interested only In
the “how" rather than the "'why "

Profusely 1llustrated with hundreds of line drawings,
cutaways and photographs, the BASIC AUTOMOTIVE
HANDBOOK is an excellent manual for the teen-ager,
students and the non-mechanically minded. The chap-
ters on driver education and the practical aspects of
owning a car alone are worth the price of the entire
book to people in this category. Women will espec-
ally enjoy reading this book so that they may more
clearly understand what makes their car tick.” It
explains in every-day, simple and non-technical lan-
guage the many things so many want to know. If there
IS someone in your family who ts about to have a car
for the first time, thts handbook should be n his or
her possession, Valuable also for Iibraries, driving
schools and lecturers.............ooveronnn.n, Postpaid $3.00.

FORD MODEL “A” ALBUM

This big unique book s actually a pictorial history of
the fabulous model “'A", including trucks. 150 splendid
4 x 7 photos illustrate all of the “A” modals trom
varous angles. Each photo has captioned detalls and
comments by the outstanding model *'A" author:ty,
Leslm R, Henry. Included are Interesting sates and
promotion articles, technical articles and servicing
data by euperts, specifications, listing of motor num-
bers for each month, description and photos of prom-
Inent characteristics of each yearly model, and 24
Pages llustrate and describe accessories of all kinds
There (s aiso an interesting articie on the Ford-buitt
Lincoln. This most comprehensive volume has 144 large
pages which will delight any "A’ owner, collector, or
enthusiast Postpaid $3.00

RENAULT DAUPHINE
OWNERS HANDBOOK

Hee w a lerge complete ownem Iwmihosic needed by evey
omaer of the Rewsult Daughine. Twlls the wmner tew to -
fom awuce Westmn amh e his om m top condition.
Written o the lerman can snslayfand it In additien e the
technichl wetion the brok mecludes Flom Clywer's fost sammt
®ith many photos and comments on the car'y Bimvie Also
Clyme » comments on Smnufacturieg metiwrs »f Rensult he
W bk vinit to the factory m France

This bodh wiso includes a twe section by the famous Bel-
4n racing dever, Paul Frere. There are also beautiful i
tographs of the Renault factory, inclusting manufacturing meth
ode snd assembly line procedure. Postprid 435.00

Floyd Clymer Publications, 1268 S. Alvarado St., Los Angeles 6, Calif.
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ANNOUNCEMENT

One of the most fabulous eras in science was that period in
which man took the giant step forward in communication by means
independent of direct contact and the transmission of the human
voice. Although we had developed a fair complex of land telegraph
and telephone channels and had laid an undersea cable to Europe,
the evolution of wireless permitted the long-dreamed-of communica-
tion with ships at sea and to any remote point of the globe. It was
an era comparable to the present but even more exciting because
nearly anyone could get into the act. The part played by the amateur
experimenter cannot be overstated and the rapid growth of com-
mercial broadcasting can only be traced to the avid manner in which
mechanically-minded young people adopted the new hobby.

The equipment used by the pioneers, from the first crude de-
tectors and transmitters to the rather complex super-heterodyne is,
in itself, a fascinating study in evolution. To find a collection of that
equipment, in restored and operating condition, as the property of
an individual is almost beyond hope, but one man, the author of this
book, Harold S. Greenwood (WOMEA) owns such a collection.

With radio as a hobby since his High School days (in the very
early ‘twenties) and with a quarter of a century as a radio parts
supplier in his business career, Harold Greenwood can be ranked
as an extremely knowledgeable and practical radio man. He was
interested in the historical aspect of the art from his first experiences
and made up his mind to keep certain milestone pieces of equipment.
As a result, he possesses a unique assemblage of components, re-
ceivers, transmitters and experimental equipment unmatched (to
our, or his, knowledge) anywhere in the world.

The brief, readable, history which accompanies the illustrations
is not meant to be an exhaustive study. It gives the highlights and
ecalls many of the names familiar to amateur and layman alike.
All of the photos are of items in his collection and each is in oper-
able condition. Uncounted man hours have gone into the restoration
and preservation of this equipment and | feel that the reader of this
book will get the thrill I did when | was taken back in time in a
review of these wire, metal, glass and wood links with the begin-
nings of wireless communimation. The historical period ends with
the superheterodyne circuit and the screen grid tube inasmuch as
we are still developing that phase of electronic progress. And, we
owe a debt of gratitude to Mr. Greenwood for preserving history
for the present.

| hope you enjoy the beok as much as | have in publishing it.

I

Publisher.
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RADIO CHRONOLOGY

SAMUEL MORSE, American, devised Morse Code, still in use.

MICHAEL FARADAY, English, invented the spark induction coil,
later improved by Ruhmkorff.

JAMES MAXWELL, Scotch, found mathematically that light
waves, electric waves and magnetic waves were similar in their
behavior.

THOMAS EDISON found that current would flow if a plate was
put in a light bulb and connected in series with a battery, galva-
nometer and the bulb’s filament; known as “Edison effect.”
Discovered about same time in England by Fleming.
ALEXANDER GRAHAM BELL invented magnetic microphone.
PREECE and HEAVISIDE found that by running two wires
parallel, signals could be sent from one to the other without direct
connection. HEAVISIDE also devised theory of “Heaviside layer”
above Earth.

DAVID HUGHES, English, invented carbon microphone.
HEINRICH HERTZ, German, discovered “Hertzian” electromag-
netic waves; proved Maxwell’s theories. Found that electomagnetic
waves traveled at speed of light and could be reflected. Hertz
built an oscillator using a Ruhmkorff spark coil with spark gap
for the transmitter; for a receiver he used a loom of wire with an
adjustable resonating gap. When adjustments were made a fine
spark appeared at the receiving gap.

FLEMING patented his “Fleming valve,” a diode giving no
amplification; used as a detector by Marconi Company.

Several men claimed to be first with radio telephony. “Singing
arc” had been discovered by Elihu Thompson in 1892. Poulsen was
first to use a copper and carbon electrode arc for continuous-
undamped waves. Fessenden used an alternator or “wave mill”
giving up to 20,000 sparks per second, later improved to give
100,000/sec. Lee DeForest using an arc made commercial broad-
casts in 1907. He played phonograph recordings and had ‘“commer-
cials.” Laughter and Ruhmer also used arcs for radio telephony.
Frederick Collins also claimed to be “first” with the new media.
Famous patent for Triode Audion tube granted to DeForest.
Major Armstrong patented the regenerative circuit; later given
to DeForest.

First trans-Atlantic rediotelephone transmission. Much improved
radio tubes available.

Great strides in practical radio made due to war impetus.

Birth of the broadcasting era in U.S., higher power stations, world-
wide radiograms. Hundreds of new manufacturers making the
new hetrodyne receiver. Scanning disc television experiments.



JUST A FEW OF THE EARLY PIONEERS

DR. LEE DeFOREST
THREE ELEMENT AUDION

1906
GUGLIELMO MARCONI HEINRICH HERTZ
SENT FIRST WIRELESS ELECTROMAGNETIC WAVES
MESSAGE 1896 1887
\ h
- :
4 ~
- A .
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MAJOR ARMSTRONG
REGENERATION 1914

—
2 S

SIR OLIVER LODGE
METHODS OF TUNING

DR. J. A. FLEMING
FLEMING VALVE 1905

NIKOLA TESLA R. A. FESSENDEN EDOUARD BRANLY
AC MOTOR & TESLA COIL  ELECTROLYTIC DET. 1903  COHERER DET. 1890
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WHERE YOU COULD BUY IT

By 1906 wireless apparatus was on sale to the amateur and experi-
menter. The Electro Importing Co. of New York was iormed by Hugo
Gernsback and soon began making parts and sets for the amateur.

J. J. Duck, and later his brother Wm. Duck at Toledo, Ohio, put out
a majl order radio parts catalog. Another mail order house was Manhattan
Elect. Supply Co. F. D. Pitts of Boston put out a radio parts catalog con-
taining testimonials. John First of New York sold the famous “Firso”
line by mail.

In 1914 Merker-Flocker Electric Co. of Pittsburgh offered wireless
gear for sale. Pacific Laboratories of San Francisco sold the Audiotron
and Morehead tubes in 1916. National Radio Supply Co. of Washington,
D.C. sold both amateur and commercial apparatus by mail order. An
amusing advertisement of the period was that of the Electrical Supply
Co., which read, “Be a detective and hear through the walls with our
Skinderviken Button.”

The DeForest Radio Tel. & Tel. Co. of New York issued catalogs after
the war, selling their famous “unit parts” for the amateur.




THE ELECTRO IMPORTING CO.

One of the real pioneers in bringing radio as a hobby to the public
was Hugo Gernsback who, in 1904, founded the Electro Importing Com-
pany, known to all early day amateurs simply as the E.I. Co. He and
Louis A. Coggeshall rented a location at 32 Park Place, New York City,
in 1906 and began to offer a wireless set labeled the “Telmico” a name
made up from letters of the company’s designation. Gernsback also began
publishing his first magazine MODERN ELECTRICS about this time.
The E. I. catalog was the ‘bible’.

Gernsback designed much of his first wireless apparatus himself in-
cluding the Radioson Electrolytic Detector and a Leyden Jar Variable
Transmitting Condenser in 1906 and the famous Gernsback Rotary Vari-
able Condenser in 1911.

In 1909 he formed the Wireless Association of America which jumped
to 3,200 members in only a year. In 1915 Gernsback began the formation
of the Radio League of America and started publishing ELECTRICAL
EXPERIMENTER. In addition to his work as a publisher and prime
mover in organized amateur radio, Gernshack was a tireless worker for
legislation favorable to the amateur and experimenter and most of the
statutes relating to amateurs are along his proposals. Most of the startling
predictions he has made editorially have come to pass and he can cer-
tainly be counted as a great force in the growth of modern radio and
electronics.

Rotary Variable Condenser ﬁ
\

Electrolytic Detector




DETECTORS

The first detector was a “coherer,” simply a glass tube containing iron
filings. A strong wireless signal passing through it caused the filings to
cling together. But the top code speed was about 15 words per minute,
too slow for commercial use; land telegraph lines were then doing 45
WPM.

In 1899 Lee DeForest read articles by Ashkinas and Neugschwender,
who had found that a piece of tin foil on a glass plate, when cut into
with. a razor blade, would detect electric waves if a drop of alcohol and
a battery was attached across the cup gap. DeForest developed this
detector by using tin for the gap and perovide of lead paste as the
electrolyte. This detector was self-restoring and could be used at any
code speed.

About 1902 Pickard used two needles and a carbon block as a detector;
Fessendesn patented the elcetrolytic detector about the same time. This
was a carbon cup of diluted acid with a platinum wire immersed in it;
this like the carborundum detector required a battery. In 19807 Pickard
invented the crystal detector, an inexpensive, self-restoring device need-
ing no battery.

Other types followed: the Barr mercury cup, the Perikon using two
minerals, the Ferron and the famous Crystaloi using a hollow button
filled with a sensitive mineral powder and many needle points; it only
needed to be revolved to find a sensitive spot. When arc, alternator and
tube transmitters came in, producing an undamped wave, the crystal
detector would not receive them. So a buzzer circuit was inductively
coupled through the antenna or a “tickker wheel” was used to break the
signal into audio frequencies. A motor driven chopper wheel at the
transmitter achieved the same purpose.

In the 1920s the crystal detector was made in many types: fixed for
the reflex sets, and the common Galena with ‘“cats whisker.”

Three mineral detector.

R.C.A. chopper wheel.
8



BRANLEY COHERER AND DECOHERER /@ ‘\
WITH KEY WIND TAPE PRINTER

{ et !
ABOUT 1902 TO 1905 Pg‘ '

MARCONI TYPE D TUNER

MARCONI CA 294
AMERICAN MARCONI CO. 250 TO 3100 M.
ALSO MADE BY UNITED WIRELESS 1917
1905

MARCONI 106
MODIFIED TO 106D BY
MTRSCI%ENIVIIES)A(/:D GEN. ELEC. FOR RCA.
1915



WIRELESS DETECTORS

BRANLEY COHERER
ABOUT 1902

CRYSTALOI
WIRELESS DETECTOR
TYPE AA  ABOUT 1914

$6.00 ELECTRO IMPORTING CO.
RADIOSON ELECTROLYTIC
DETECTOR, ABOUT 1914

MURDOCK
SILICON DETECTOR
WITH CONDENSOR J. J. DUCK FERRON DETECTOR
1913 $4.50 HOLLAND BLUE MARBLE BASE

1913 $4.00



WIRELESS DETECTORS

ELECTRO
GALENA DET.

F.1. CO., 1914
CLAPP-EASTHAM

FERRON DET.
HOLLAND MARBLE BASE
ABOUT 1914 $3.25

A

PEROXIDE OF LEAD
DRY ELECTROLYTIC
E.I. CO., 1913

i’ BALL SLIDERS

FOR SLIDE TUNERS
BABY DETECTOR E I CO, 1910

E.I. CO., 1915 $ .25

THREE MINERAL DET.
JOHN A. FIRTH CO.

)
"7 )

e [
MINERAL

FIXED DETECTORS



WIRELESS DETECTORS

DEFOREST
CRYSTAL DET.

DEFOREST D-101 MURDOCK
CRYSTAL DET. 324 DETECTOR
$2.60 1919 $ .75

WIRELESS SPECIALTY WIRELESS SPECIALTY CO.
APPARATUS CO. 1919 TRIPLE DETECTOR STAND
1917

T

DETECTOR MINERAL
1 CATWHISKERS

EATWIISR Y

PHONE CONDENSORS
MURDOCK A. J. MORGAN PARKIN
1912 TO 1915



ELECTRO IMPORTING CO.
E. I. CO

PRECISION COHERER
1910

SENSITIVE RELAY
USED
WITH COHERER DET.
1910

®

WHIMSHURST
STATIC MACHINE
2 in. SPARK
CHICAGO APPRA. CO.
1910 K

LEYDEN JAR
CHICAGO LABS. &
SCALE CO.
1910
"CROWFOOT”

GRAVITY BATTERY

USED FOR TELEGRAPH COLUMBIA BATTERY

AND WIRELESS 1905 1907



THE FLEMING VALVE

Thomas A. Edison laid the groundwork for thermonic detection of high
frequency oscillations in 1883, Edison found that a black deposit formed
on the inside of an electric light with use. These particles, he discovered,
were part of the filament. He sealed a plate in one of his lamps and
found that with it connectcd to the positive end of the filament, current
would flow from the filament to the plate. Edison patented this as an
“Electrical Indicator” and called the phenomenon, “The Edison Effect.”
Other pioneers became interested in the effect. Prof. Edwin J. Houston,
Sir William Preece, Julius Elster and Hans Geitel of Germany all made
experiments but it remained for Ambrose J. Fleming to perfect a new
type of detecting device for receiving wirecless oscillations.

Fleming, formerly with the Edison Co. had taken a new job with
Marconi. He was hard of hearing and desired a visual indicator to use
in place of audio detection. He thought of his work with Edison and
decided to try one of the Edison Effect lamps. He set up the necessary
circuits and found that a galvanometer gave a steady direct current
reading. He then knew he had found a better rectifier for wireless oscil-
lations.

Fleming, then, was not the inventor of, but actually the first to find
an application for the Edison Effect phenomenon. On Nov, 7, 1905 he
patented the “Fleming Oscillation Valve” or Glow Lamp, as he called it
and it was the first thermonic wireless detector.

This valve was a diode and was made in many forms. It detected but
did not have any intensifying qualities, By 1907 the Marconi Corporation
was manufacturing Fleming valves for commercial use. They varied from
approximately an inch to an inch and one quarter in diameter and from
three and a half to four inches long. Both the Edison bayonet base and
the Edison medium screw base were employed. No plate battery was used,
merely a filament battery, and it was found that four volts was sufficient
for wireless detection.

A




THE VACUUM TUBE

The vacuum tube was given its start in 1880 when Julius Elster and
Hand Geitel of Germany found that adding a plate to an incandescent
lamp gave a “valve” effect. Thomas Edison in 1883 found that a current
would flow from a heated filament to a positively charged electrode with-
in a lamp. John Fleming found that using the ‘“Editon effect” rectifica-
tion took place and could be used as a wireless detector.

In 1900 Dr. Lee DeForest while testing his new type detector (called
a “Responder’) noticed that his Welsback gas burner would dim when
he operated his spark coil. In 1903 he used two platinum electrodes, one
holding table salt, and detected signals by the change in the flame as
current passed across the electrodes. This led DeForest to heating gas
in a carbon filament lamp, and he had the H. W. McCandless Co. (makers
of Xmas tree lights) make some two element tubes, which he patented.
In 1906 DeForest applied for a three element tube patent, publicly an-
nounced a year later. In 1908, at the suggestion of the McCandless Co.,
the Audions were made spherical, and remained that way for some time.
In 1909 they were made with a double grid and a double plate.

About 1910 DeForest made the RJ4 detector, sold as a unit with a
DeForest Audion, the only way it could be bought. By 1915 the Audion
tube was tubular and had a double filament. Next came Moreheads with
Shaw bases, and Diodes with a control electrode on the outside, done
to bypass the DeForest patent. During the war Western Electric made
the famous VT-1 and VT-2. In 1919 General Electric made their ad-
vanced UV-200 and UV-201 for R.C.A. From this date many makes
appeared on the market, including such “bootleg” names as Vaco-Bulbs.

Replica of DeForest gas flame detector.

15



DE FOREST TUBES

DE FOREST
SPHERICAL AUDION
SINGLE GRID & PLATE
1909

DE FOREST
SPHERICAL AUDION
DOUBLE GRID & PLATE
1909

DE FOREST AUDION
PATENTED 1908

DE FOREST OSCILLION

SINGLE TUBE, 1917 DE FOREST TUBULAR AUDION

1915



LEE DEFOREST

DEFOREST GAS FLAME DETECTOR DEFOREST AUDION DETECTOR
TYPE RJ4

FORERUNNER OF THE VACUUM TUBE
SEPTTE Vood 1909  $18.00 COMPLETE

AUDION CONTROL BOX
FOR DEFOREST AUDION
1910

DEFOREST LONG WAVE
CRYSTAL RECEIVER
1917



MARCONI

WORLD-WIDE WIRELESS

s the slogan which has long served as a reminder of a great service
rendered to mankind.

Two decades of experience have won for Marconi full recognition as
the essential organization t¢ marine commerce and an invaluable aid
to trans-oceanic communication.

Marconi Men and Marconi Service Have Never Failed

Steamship owners receive under the Marconi Plan a service to meet
any need; it provides for all requirements in home and foreign waters.

e various types of Marconi equipment are standard apparatus for
the merchant marine, naval vessels, pleasure craft, railroad trains and
aircraft. Any type or power can be furnished, singly or in quantity,
from a portable set to a high power installation for trans-oceanic com:-
munication.

Marconi V. T.

THREE-ELECTRODE OSCILLATION VALVE OR AUDION

Ruggedness Reliability Long Life
Extreme Sensitiveness
Simplicity of Adjustment Low Current Consumption

The Only Vacuum Tube Which Amateurs Can Use

This ultra-sensitive oscillation detector is an absolute necessity to bring
wireless signals up to the point of audibility in communication between
low power amateur stations over long distances. With 15 to 34 K. W.
power and 200 meter wave length, amateur stations have established
communication up to 2,000 miles by using the vacuum tube either as
a detector or amplifier.

The Marconi V. T. is sold only for experimental use. Fleming Patent

No. 803684. DeForest Patents Nos. 841387-879532.

Marconi V. T. detector................ $7.00
B3 6600000000000000000000000000000 $1.50
2-megohm resistance .................. $1.00

COMMERCIAL DEPARTMENT

MARCONI WIRELESS TELEGRAPH CO.
OF AMERICA

Sole distributors for DeForest Radio Telephone & Telegraph Co.
WOOLWORTH BUILDING, NEW YORK




EARLY TUBES

-

ELECTRON RELAY
PACIFIC LABS., 1916

| e

1 WEAGRANT VALVE
EXTERNAL GRID
1912

MARCONI| TUBE
MADE BY
H. J. ROUND
1911

AUDIOTRON
DOUBLE FILAMENT AUDIOTRON
1915 WITH ADAPTER



FOREIGN TUBES

L8

BRITISH “R"” TUBE

1917 MULLARD BRITISH
PHILLIPS TUBE PM-22
[ -3 |
.
)
\
|
\
V. ’)
TELEFUNKEN
TELEFUNKEN TYPE ER 58
TYPE EVE-193 TELEFUNKEN
TYPE EVN-194
MARCONI MARCONI
OSRAM VALVE P-410
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EARLY TUBES WITH SHAW BASES
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DE FOREST SYSTEM

Dr. DeForest, early in 1903, tried out an electrolytic detector which
Reginald Aubrey Fessenden had patented. He found it superior to the
chemical detector he had been using in the Responder. Fessenden’s de-
tector used a Wollaston wire (invented by the man of the same name)
which was a platinum wire sealed in a glass rod and dipped into a dilute
acid solution. DeForest had Clifford Babcock make what he called a
“Spade Electrode”, a piece of platinum leaf sealed into glass. In 1905 the
courts ruled that this was in infringement on Fessenden's patent and
prevented DeForest from using it. However, by this time, DeForest had
a carborundum detector and was developing the audion detector. With
the spade electrode this pioneer was employing a three-slide and a five-
slide tuner. He called these the two-coil and three-coil “Syntonizers” and
they made up the receiving equipment for the DeForest system.
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DEFOREST

P-300
FIFTEEN PANEL UNIT SET AUDION-ULTRAUDION
1919 $160.00 1919 $88.50

T-200 MULTIWAVE TUNER
1920 $87.50

INTERPANEL SET
1921 $125.00
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DEFOREST RADIO TEL. & TEL. CO.

DEFOREST F-5
RADIO PHONE
5 TUBE T.R.F
1924 $75.00

RADIOPHONE TYPE D-10
PORTABLE REFLEX 4 TUBE
1923 $150.00

THE EVERYMAN CRYSTAL SET
1923 $31.50
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The Colin B. Kennedy Co.

Manfuacturers of

Radio Apparatus

Office and Salesrooms

Rialto Building San Francisco, California

Short Wave Receiver

The 200 meter wave to which the amateur is limited by government
regulations, does not permit of high efficiencey at the transmitting end. It
is possible to more than offset this, however, hy the use of super sensitive
recciving apparatus—a fact that is well demonstrated Dy the way amateurs
consistently communicate over greater distances than do commercial sta-
tions although obviously the latter work under more favorable conditions.

1319
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COLIN B. KENNEDY RECEIVERS

KENNEDY 110 UNIVERSAL
175-25,000 METERS
1922 S.P. $250.00

KENNEDY 281 & 521 AMP
175 TO 620 METERS
1921 S.P. $135.00

BACK VIEW
MODEL 220

KENNEDY
MODEL 22
5 TUBE
1924

26

KENNEDY 220 INTERMEDIATE
175 TO 3100 METERS
1921 S.P. $210.00

KENNEDY MODEL V
1923 S.P. $86.50

KENNEDY PORTABLE
1923 S.P. $75.00



RADIO
TELEGRAPH sz TELEPHONE
EQUIPMENT

DESIGNFD FOR

COMMERCIAL SHIP AND SHORE STATIONS
MILITARY INSTALLATIONS
PLEASURE YACHTS AND CRUISER AUXILIARIES
SCHOOLS AND COLLEGES
PRIVATELY-OWNED RESEARCH AND
FXPERIMENTAI STATIONS

kT T

United Fruit Company’s Steamship Pastorrs

WIRELESS SPECIALTY APPARATUS COMPANY
ENGINEERS, DESIGNERS, AND MANUFACTURERS
BOSTON, MASS., US.A.

October, 1919
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WIRELESS SPECIALTY RECEIVERS

THE I-P TYPE RECEIVERS
WERE DESIGNED BL W. H.
PRIESS AND L. L. ISRAEL
WHEN THEY WERE WITH THE
U.S. NAVY,

I-P-500
CRYSTAL DET, RECEIVER
1918 $425.00
150 TO 6,800 M.

NATIONAL ELEC. SUPPLY CO.
CN 239
CRYSTAL DET. RECEIVER
1917 $425.00

1-P-501 \
250 TO 8,000 M '
CRYSTAL DET. & AUDION
I-P-503 LONG WAVE
LOADING UNIT TYPE B AMP
1910 $600.00

I-P-501A
250 TO 8,000 M
CRYSTAL DET. & AUDION
TWO STEP AMPLIFIER
1920 $550.00
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PARAGON

Reg. U. S. Pat, Off.

RADIO PRODUCTS

The amateur will tell you that
the Paragon three-circuit receiver,
because of its greatly superior
selectivity and sensitivity, can
pick and choose between broad-
casting stations of about the
same signal strength with less
than one per cent differential.

This means that with a Para-
gon receiver you get what you
want when you want it—com-
plete messages and clear music
from the station you tune in on,
without interruption and jam-
ming. Until you have listened in
with a Paragon three-circuit re-
ceiver, you cannot guess the real
pleasure and fascination of radio.

Also Manufacturers of PARAGON

Radio Telephone  Amplifier
Transmitters Transformers

V. T. ControlUnits Control Dials

| Rheostats Amplifiers
Potentiometers Receivers
V. T. Sockets Switches
Detectors Variometers

Type RD-5 Regenerative Receiver

A-2 Two-Stage Amplifier-$50.00
?-Lykp:nsed under Armstrong Patents.}

Long before broadcasting pop-
ularized radio with the general
public, Paragon equipment was
the choice of the experienced
amateur. He will tell you today
that if you want qualjty and sat-
isfaction, Paragon Radio Prod-
ucts are the best and safest buy
on the market.

An illustrated Catalog of Paragon

Radio Products is Yours For the
Asking

DEALERS — The Adams - Morgan
Company has an interesting proposi-
tion to make to reputable radio dealers
who believe in quality merchandise.
Details on request.

ADAMS-MORGAN COMPANY
6 Alvin Ave., Upper Montclair, N. J.

and Detector—$75.00

Scptember, 1927

£ you had a
dozen ears

You would need them all to hear what you get nowa-
days with a single circuit receiver.

With several hundred powerful broadcasting stations,

all operating on one narrow wave band, it takes real selec-
tivity and sensitivity to get a satisfactory radio pro-

gramme.
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PARAGON RECEIVERS
ADAMS - MORGAN COMPANY

PARAGON RA TEN AMPLIFYING
SHORT WAVE RECEIVER
1921 S.P. $75.00

PARAGON DA 2
DETECTOR 2 STAGE AMP.
1921 S.P. $65.00

INSIDE VIEW RA 10

A
3 TUBE REGEN.
1923 $175.00

PARAGON RA 10 DA 2
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Wireless Telephone and
Telegraph Receiving Sets

Simple enough for any one to operate
and of almost unbelievable efficiency

Manufactured in the Clapp-Eastham Shops
in the Clapp-Eastham Way

-1922.

RSN IR SIS IS I == IS == )

A BATISFIED AUDIENCE

“A LITTLE BETTER THAN THE BEST”

CLAPP-EASTHAM COMPANY

139 Main Street, Cambridge, Mass.




LONG WAVE RECEIVERS
é

MURDOCK
LONG WAVE RECEIVER
LOADING INDUCTANCE

SILICON DETECTOR
1913 S.P. $50.00

CLAPP-EASTHAM
LONG WAVE RECEIVER THREE SLIDE COIL
1914 FERRON DETECTOR RADIOSON ELECTROLYTIC
DETECTOR. WITH
PLUNGER BATTERY

LONG WAVE RECEIVER
NAVY COUPLER, CONNECTICUT TEL.
& TEL. VAR. COND. RADIOSON DET
GRAPHITE POTENTIOMETER. PHONE
CONDENSOR. MURDOCK 55 PHONES
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REGENERATIVE ONE TUBE RECEIVERS
AND AMPLIFIERS

AMARAD
REGENERATIVE RECEIVER
DETECTOR & 2 STEP AMPLIFIER AMARAD
1921  $57.50 REGENERATIVE RECEIVER
AMERICAN RADIO & RESEARCH VARIOCOUPLER & DETECTOR

1921 $30.00

CLAPP-EASTHAM  ZRF

REGERATIVE TUNER CLAPP-EASTHAM
2 VARIOMETERS 1 VARIOCOUPLER REGENERATIVE RECEIVER
1919 $38.00 DET. 2 STEP AMP. 1921

$60.00 LESS TUBES

REGENERATIVE RECEIVER
1920 $35.00 A. J. EDGCOMB LOS ANGELES
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TUNING INDUCTANCES

Syntony or tuning was used as early as 1900. Brass tubes, Leyden
jars, coils and variable resistors were used to tune the transmitter and
receiver. The coils were tapped every ten turns and switch points were
used. Then the slide tuner appeared, using up to three sliders. But the
slider would wear out the wire on the coil and deposit copper between
the turns. The E. 1. Co. corrected this in 1910 with a ball bearing slider.
Litz wire came into use; this was many strands of small enameled wire
wound into a cable.

The two-circuit or “loose coupler” next arrived, using a secondary
winding sliding within the primary, and greatly increasing selectivity.
By 1917 receivers were being made with a panel on which were found
vario-couplers and variometers, making it possible to calibrate a dial

The honeycomb coil was used by DeForest and others and produced
the first all band receivers. By changing coils one could tune from 200
to 3100 meters without using the former loading coils. In the 1920s, with
the coming of the tuned radio frequency receiver, many coils appeared
on the market. Toroidal (doughnut) coils, spiderweb, figure-8, binocular
and basket weave coils. The spider webs had a low loss as no coil form
was used.

Grebe Vario-meter. 0
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RECEIVING TYPE TRANSFORMERS
LOOSE COUPLERS

MURDOCK 337

NAVY TYPE RECEIVING 1914 $12.00
TRANSFORMER 5A
WM. DUCK 1915  $19.50

MURDOCK 334
1913 $25.00

MURDOCK 335
1913 $13.50

ARLINGTON RECEIVING TRANSFORMER
WM. DUCK 1915 $9.00

CLAPP-EASTHAM
1

914

NAVY TYPE COUPLER

AMCO SLIDE TUNER

TRESCO LOADING COIL 1914
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EARLY RECEIVING GEAR

WIRELESS SHOP
A. J. EDGCOMB
NAVY TYPE TUNER
1917 S.P. $24.00

CLAPP EASTHAM
SLIDE COIL TUNER
1912

—

VARIABLE SLIDING CONDENSOR
ABOUT 1912
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EARLY RECEIVING GEAR

LOOSE COUPLER
1921 S.P. $10.00

SIGNAL LOOSE COUPLER
1919 s.P. $10.50

THREE CIRCUIT LOOSE COUPLER RECEIVER
FOR CRYSTAL DETECTOR OR AUDION
1919
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DUO-LATERAL HONEYCOMB
COILS & MOUNTINGS

SIGNAL
MOUNTING
DEFOREST FEDERAL COILS
COILS & MOUNTING $15.00
$16.50

REMLER
COILS & MOUNTING
$15.00

BRANSTON
CROWN TWO COILS & MO(;JNTING
COIL MOUNTING $17.5

COTO COILS  $10.00
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TUNING UNITS

' EUGENE TURNEY
- SPIDERWEB COILS
= $8.00

-

HERROLD
SPIDERWEB COILS
$8.00

SIMPLEX
ATWATER KENT ADAMS MORGAN
COUPLED CIRCUIT VARIOCOUPLER 1920
TUNER $14.00 $7.00

BROWNING DRAKE -
CcolLs $3.50 MADISON MOORE

M5 R.F. TRANS.
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DECREMENT AND WAVE METERS

GENERAL RADIO
WAVE METER
TYPE 358 $15.00

 THTNRY wnmia

MARCONI DECREMENT METER
1909

GENERAL RADIO

WAVE METER
TYPE 274 $10.00
GENERAL RADIO
WAVE METER
TYPE 174

1922 $68.00



KELLOGG SWITCHBOARD AND SUPPLY CO., CHICAGO
l

Kellogg Radio Accessories

HE hellogg Switchboard and Supply Company have been manufacturing complete
telephone exchange equipment, telephones, switchboards, apparatus and supplies

for over twenty-five years. Our plant in Chicago is probably the largest factory
| of its kind in the world. Our floor space covers fourteen acres, and our manufacturing
equipiment is complete, up to date and of high efliciency.

The hellogg Company is known throughout the telephone world, it may be said,
’| but we include this brief explanatory statement in this bulletin which is addressed to

the Radio trade.

The Kellogg Switchboard and Supply Company has been foremost in the production
of standard, high efliciency telephone equipment. Its extensive laboratories and expe-
rienced engineering personnel guarantee Kellogg products to be of the utmost reliability.

In theory, design, and practice, Kellogg circuits and apparatus are conservative, yet
known to be of the greatest dependability.  Kellogg insulating products, such as receiver
shells, transmitter mouthpieces, and the many forms of insulators necessary in the
telephone field are in the front rank.

With such equipment and such experience it is reasonable that Kellogg radio appa-
ratus should take first place in reliability and economy, as it has done.  We are receiving
the most satisfactory reports from the trade generally at the fine performance of the
Kellogg head sets, and other Kellogg equipment.  The engincer. the practical radio
man, and the amateur, all acknowledge this superiority.

In extreme sensitiveness, accuracy, sound reproduction. and conyenience in use, the
Kellogg radio telephones arc in a class by themselves,

For twenty-five years, our motto has been, **Use. is the Test.™
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VARIOMETERS & VARIOCOUPLERS

1921 -1922
e, >
\“u ’ p— s
KELLOGG O
VARIOMETER $7.50
KELLOGG
VARIOCOUPLER

$8.00

GREBE
VARIOMETER  $7.50

" PEARLCO GILFILLAN
‘ VARIOMETER  $6.50 5 INCH VARIOMETER
$7.00
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VARIOMETERS & VARIOCOUPLERS
1919 TO 1923

VARIOOCOT S L. |

———————————

$6.00 RPM VARIOMETER CHI-RAD
RADIO PROD. MFG. VARIOMETER

CHICAGO $6.00 CHICAGO RADIO

APARATUS CO.

1919 $5.00

ATWATER KENT ATWATER KENT

VARIOCOUPLER VARIOMETER
1922 $8.00 1922 $7.00
>b
REMLER
VARIOMETER
$7.50
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VARIOMETERS - VARIOCOUPLERS

SHAMROCK
180 COUPLER
$3.90 CENERAL RADIO GENERAL RADIO
° VARIOCOUPLER
VARIOMETER
e $3.50

-

v

-
R

HILCO VARIOMETER

A. E. HILL CO.
ATEC. ATLANTA, GA.  $6.00
VARIOCOUPLER
$3.50 EACH
i l . N = !
[ ST e SIMPLEX GILFILLAN
AMARAD VARIOMETER SIMPLEX RADIO SMALL VARIOMETER
AMERICAN RADIO & RESEARCH PHIL, PENN.  $3.50 MOULDED  $4.50

MEDFORD, MASS. $3.75




TUNING UNITS

BRUNO
R. F. AMPLIFIER THREE CIRCUIT
REGEN. DETECTOR TUNER $3.50
$8.50

MALNEtNOID
MOIvAL

=g

SHORT WAVE
FIVE TUBE TELEVISION KIT
RADIO FREQUENCY $12.00

RECEIVER KIT  $12.00

&4\.{‘9" v

OSCILATOR COIL
SUPERHET  $4.50

45



RADIO FREQUENCY UNITS

SILVER

TYPE 1010

$3.50

$8.00
$2.50
VICTOREEN
-~ QUALITY
$4.00



SPARK TRANSMITTERS

Spark transmitters began with the Ruhmkorff spark induction coil.
They were rated by the number of inches of spark they produced. The
one inch coil would send eight miles and the four inch 32 miles. Spark
transmitters up to 12 inch size were in use, the small ones ran on batteries
and the large ones by generators. The spark transmitter consisted of a
spark coil, or transformer, a spark gap, Leyden jar, a helix and a key-
switch. Initially using a simple two-electrode spark gap, later models had
a rotary motor-driven gap, ard later still some used a quenched gap.
The original Leyden jar condenser gave way to glass plates with tin foil
between them, immersed ir. oil. Then came the mica condensor. Spark
gap transmitting stations needed a hot wire ammeter to tune the antenna,
a send-receive switch, a ground switch to earth the antenna.

Keys on small rigs were simple telegraph keys, but on KW transmitters
1% inch contacts were used as the key was in the primary circuit of the
transformer. Some keys were enclosed to make them flame proof. Event-
ually the helix was made illegal and an oscillation transformer was used.

Antennas were usually a four-wire flat top or a five-wire cage for
200 meter; usually about 100 ft. long with a 35 foot rat tail and lead in.
Commercial stations ran 100 KWs of power and operated as high as
3100 meters. The radio act of 1912 put the amateur on 200 meters with a
maximum of one Kilowatt.

e

——
——

o

Murdock One Kilowatt spark transmitter.
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AMERICAN [R4DI0 AND RESEARCH (ORPORATION

21 PARK ROW

Amrad Radio Products

NEW YORK

June 15, 1920

Low Power D. C.
Transmitting Equipment

(Fig. 1)
A CompLETE TRANsM1rTER CONsISTING OF AMRAD Ixpuciiox Cotl, AMRAD QUENCHLD Car

Muroock OsCILLATION TRANSFORMER AND CONDENSERS AND Bunxeut Key,

T

ENTIRE AsseMBLY May BE MoUNTED I A CABINET MEASURING 20//x13//x107/

An Old Handicap Conquered

WNERS of radio stations having no

available supply of alternating cur-
rent have herctofore been unable to ob-
tain cthicient and reliable transmitting
cquipment to operate with the power
generated by batteries.  With the ad
vent of the Amrad Induction Coil and
the special Amrad Quenched Gap the
old handicap has been swept aside. These
two instruments make the transmission

of radio messages over distances of 23
miles and upwards an easily  accom-
plished fact under ordinary conditions.
Both instruments are of a design suit-
able for use with standard Oscillation
Transformers and Condensers as illus-
trated above. T’he power supply may
be obtained from either a 6 volt storage
battery of the automobile type or from
standard 32 volt farm lighting circuits.
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MARCONI
WIRELESS TELEGRAPH CO.
OF AMERICA.

TYPE 10-A
10 INCH SPARK INDUC-
TION COIL 1910

MARCONI
WIRELESS TELEGRAPH CO.
OF AMERICA.

TYPE 107-A
MODIFIED FLEMING VALVE
RECEIVER 1914

TRANSM TTER-RECEIVER ‘
USING CARBON DETECTOR
1917

MASSIE TUNER
USED IN MASSIE WIRELESS
SYSTEM 1916
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ROTARY SPARK

CLAPP-EASTHAM
RCTARY QUENCHED
192

BENWOOD ROTORY SEMI
QUENCHED 1919

(Sl

MURDOCK ROTORY GAP B. F. CHAMBERS ROTORY GAP
1913 $20.00 VSIS

R.C.A.
1921 $7.50 BEENWOOD' QS]P:RK WHEEL
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SPARK COILS AND TRANSFORMERS

E. I. CO.
1" SPARK COIL
1914 $4.00

RUHMKORFF SPARK
INDUCTION COIL
ABOUT 1915

E. 1. CO.
Y2 KW SPARK TRANS
1912 $6.00

AMARAD TYPE C
SPARK INDUCTION COIL
ABOUT 1920 $35.75
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HELIX AND OSCILLATION TRANSFORMERS

I

|
|
|

.
-
-

.

Il

l
:

|

HELIX
1 KW ABOUT
1914

AMCO OSC. TRANS.
I KW MADE FROM KIT
ABOUT 1914

MURDOCK #424
OSC. TRANS,
1914

N

Y2 KW TRANSMITTING
TUNING COIL
ABOUT 1914
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MURDOCK
KICK BACK PROTECTOR
=453 1914

GENERAL RADIO
AUDIBILITY METER
1920

EATON OSCILLATOR
1919 $15.00

CLARK TONE TESTER
1919

MESCO AERIAL SWITCH TRUMBULL GROUND SWITCH
1916 100 AMP. 1915
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SPARK TRANSFORMERS

THORDARSON
Va KW 1919
$15.00

THORDARSON FLEXIBLE
1.KW 1915
$25.00

FISHER Y2 KW
WITH LINE
REACTOR
THORDARSON TYPE R
1 KW 1919
$25.00



E. I. CO.
VAR. TRANS. COND.
LEYDEN JARS
1908 $2.50

E I CO.
FIXED VAR. COND.
#10000
1912 $1.25
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MARCONI
.003 VAR. CONDENSOR
1906

THORDARSON
OIL TRANS. COND.
TKW. 1919 3250



WIRELESS APPARATUS

GENERAL RADIO
FLAME PROOF KEY
e WIRELESS SPEC. APPARATUS

50 AMP KEY

ABOUT 1917

OMNIGRAPH
CODE MACHINE
PAT. 1904 $20.00

ELEC. IMPORT. CO.
GALVANOMETER
1916 30 CENTS

WESTON
GALVANOMETER

WIRELESS SPEC.

. WIRELESS KEY
SIDE WINDER KEY s VA gss FLAME PROOF KEY
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WESTERN ELECTRIC TUBES

Western Electric was one of the earliest tube manufacturers. In 1915
they worked on the transAtlantic telephone tests at Arlington, Virginia,
using a bank of 550 tubes in parallel — which would be an accomplishment
even today In 1917 they started work on the repeater bulbs for telephone
use, using the ladder grid construction. In 1918 W.E. made the VT-1 and
VT-2 tubes for the U.S. Signal Corps; the former was a general purpose
detector-amplifier and the latter a five watt oscillator-modulator.

In 1919 Western Electric made 50 watt type-211 tubes, the famous
N tube, and the 215A peanut tube used in Western Electric receivers.
By 1920 they were making tubes for commercial stations, but still con-
tinuing the telephone tubes.

STV M
M
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EARLY TUBES

i

-
i

WESTERN ELECTRIC WESTERN ELECTRIC WESTERN ELECTRIC
VT 216A 205D
DET.  AMP. 1923 SPEECH AMP. 5 WATT MOUD.
WESTERN ELECTRIC WESTERN ELECTRIC
VT2 101 F
DET. 1923 AMP. 5 WATT TUBE

RADIOTRON DE FOREST DE FOREST
uv 872 552 503A
HALF WAVE RECT. 100 WATT TRANS. 50 WATT TRANS.
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WESTERN ELECTRIC

WESTERN ELECTRIC
215A
N TUBE

WESTERN ELECTRIC
212D
250 WATT TRANS
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EARLY TUBES

e

WESTERN ELECTRIC WESTERN ELECTRIC WESTERN ELECTRIC
264 A 239 A 231 D
DETECTOR AMPLIFIER DETECTOR AMPLIFIER
1923 1923

WESTERN ELECTRIC WESTERN ELECTRIC
1A PHOTO CELL

PHOTO CELL
EARLY TYPE

WESTERN ELECTRIC WESTERN ELECTRIC WESTERN ELECTRIC
211E 276A 211D
50 WATT TRANS. 50 WATT 50 WATT TRANS.
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EARLY TUBES

'I
m ' ‘
.
WESTERN ELECTRIC WESTERN ELECTRIC RADIOTRON CA 10 RADIOTRON UX 210
271A 277A 15 WATT TRANS, 15 WATT TRANS.

RADIOTRON UX 250
CLASS A AMP RADIOTRON UX 281 RADIOTRON UX 874 RECTRON UX 216B
MODULATOR RECTIFIER RECTIFIER RECTIFIER
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VACUUM TUBES

In 1919 radio was given a real boost when the Radio Corp. of America
and Elmer Cunningham announced the 200 and 201 tube made by General
Electric. The type 200 was a soft detector and the 201 was a hard detector-
amplifier, Both were rated at five volts and one amp.

Radio stations with regular broadcasts were in full swing by 1921, and
the receiver business was booming. A growing business was that of re-
building tubes due to the tube shortage; charge was usually one to two
dollars. Bootleg tubes were common and sold for about $5.00; some were
very good. About this time G.E. brought out the Radiotron transmitting
tubes UV-202 at five watts, UV-203 at 50 watts and the UV-204 at 250
watts, The same tubes were also sold under the Cunningham name .

1923 saw a need for tubes that would operate on dry batteries. Westing-
house made the WD-11 and WD-12 for RCA (both 1.1 volts, .25 amp.),
and G.E. made the type 199, rated at three volts, .6 amp. The next two
years brought many special tubes: the DeForest DV series, the Connecti-
cut T&T Co. double sodium vapor detector, the Electrad diode to be used
in place of a crystal detector, and the Welsh peanut tube with the
control element outside the tube.

1926 brought better tubes such as the 120 and 112 series. They were
hard amplifiers, and with proper bias circuits improved tone quality.
The Raytheon BH cold cathode rectifier for “B” battery eliminators
appeared. Also the first tubes to use A.C. on the filaments: McCullough,
Ardon and Kellog. The following year extremely practical A.C. tubes
appeared: the 226 with a filament slow to cycle action and the 227 with
a cathode unit. These made possible the era of all-electric sets. Screen
grids became common in 1928.

Geo. E. Brighton’s True Blue Tubes.
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EARLY TUBES
&

-

i

ARDON AC 373 ARCTURUS 28 ATWATER KENT MARATHON 608A
MFG. CARDON CORP. 15 VOLTS AC AC RECTIFIER AC TUBE

i i

KELLOGG 401 SOVEREIGN
AC TUBE WITH AC TUBE WITH
CAP CAP

McCULLOUGH 401
FIRST AC TUBE
PAT. BY McCULLOUGH
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EARLY TUBES

r
R '
E-g

{

STEWART WARNER QRS 201A TYPE SUPER AIRLINE =~ MAGNAVOX TYPE A

201A TYPE AMP DET. AMP. GX 201 A AMPLIFIER

5 VOLTS 5 VOLTS MONTGOMERY WARD
OK X 200-A
SOFT DETECTOR
5 VOLTS
H ’ii‘ e '
| ’l
na

5 VOLTS CONCERT MASTER DAVEN MU 6 SONATRON 201A SUPERTRON SX 201

PERRYMAN H 201A FIRST TYPE TUBE AMPLIFIER AMPLIFIER AMPLIFIER

DET. AMP. SHIELDING 6 VOLTS 5 VOLTS 5 VOLTS

5 VOLTS

MAGNATRON DC 201A A. P. TWO IN ONE MARATHON MX 201A PHILCO 112A
DET. AMP. TWO SEPARATE TUBES DET. AMP. LAST
CONNEWEY ELEC. LAB. ATLANTIC-PACIFIC 5 VOLTS AUDIO STAGE

MUSSELMAN



The Golden Rule Tube

The Sodion does not oscillate,

No declaration as to ity, signal strength—
or quality of tone—canmean half so much to every
broad-minded radio enthusiast as this simple
statement of fact.

For there—in five words—you have the key to
the solution of the problem of eliminating the
whistles, the squeals and the howls that inter-
fere so seriously with your enjoyment of radio
today.

Don’t misunderstand—

The Sodion does not protect YOUR reception
against these noises from other sets.

-

But, because it does not oscillate—because it
cannot reradiate—because it cannot whistle and
howl—the Sodion DOES prevent your reception
from interferring in any way with the reception
of others.

This, we believe, is the practical way of elimi-
nating one of the greatest faults in broadcast
Radio reception.

In point of efficiency the Sodion Tube is far
more e and prod stronger si
than any detector now on the market. Its tone is
fully equal to that of the finest crystal with the
added advantage of great volume.

Descriptive Bulletin upon request.

@CONNECTICUT Tazzerme COMP.

Radio Division

MERIDEN
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U.S. NAVY U.S. ARMY vT 24 WUNDERLICH SODION S 14 SODION D 21
CG-1787 SIGNAL CORP, 1923 FIRST DIODE CONNECTICUT CONNECTICUT
DET. AMP. 1923 TRIODE 1932 TEL & TEL CO.  TEL & TEL CO.
3
\ h Sabs
2
| l “
ELECTRAD WELSH 501 MEYERS RAC 3 SODION §13
DIODE 1% VOLT  EXTERNAL PLATE DET. AMP. NON OSCILLATING
1923 2.50 1923 3.00 1923 5.00 CONN. TEL & TEL 1923

DAVEN
TELEVISION NEON
LAMP 1929

SPEED ARCTURUS
TRIPLE — TWIN TELEVISION NEON
DIRECT COUPLED LAMP 1929
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EARLY TUBES

AN :
>

/ I
1 3
= 2 |
il
MAJESTIC EVERREADY RAYTHEON
COLD CATHODE RECT. RAYTHEON COLD CATHODE RECT
COLD CATHODE RECT. TYPE B 1927

1928

BOSCH SPECIAL COLD CATHODE RECT.
COLD CATHODE RECT. TYPE BR 1927

.

NATIONAL AMARAD
RADIO TUBE CO. "5 TUBE RECT
RECTOBULB. 1923 SYL‘T’%“E";} ééEc © VOLTAGE REGULATOR
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EARLY TUBES
/\

{J

RADIOTRON RADIOTRON
u. V. 20) U. V. 200
PRICE $5.00

LIST PRICE $6.50

DECEMBER 1920

mvee ¢300 - Cynningham AudioTron Tubes TYee co01
-]

$5.00
WI1H STANDARD FOUR PRONG BASE .50
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EARLY TUBES

¥

RADIOTRON UV 199 RADIOTRON UX 120
DET. AMP. LAST STAGE AUDIO RADIOTRON wx 12
3.3 VOLTS 3.3 VOLTS T VR
RADIOTRON UX 199 RADIOTRON WD 11 '
DET. AMP DETECTOR
3.3 VOLTS 1.1 VOLTS

T "
=_J|
RADIOTRnglT Ux 112 RADIOTRON UV-877 RADIOTRON UX 171A
PROTECTIVE LAST
AUDIO STAGE TUBE AUD  STAGE
RADIOTRON UX 112A RADIOTRON UX 171
LAST LAST
AUDIO STAGE AUDIO STAGE

2 q ’
ALl
B 8;1

RADIOTRON UX 200 RADIOTRON UX 200A RADIOTRON UV 201A RADIOTRON UX 201A
SOFT DETECTOR SOFT DETECTOR DET. AMP. DET. AMP
5 VOLTS 5 VOLTS 5 VOLTS 5 VOLTS
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EARLY TUBES

v ?
- "

! A

!

-

CUNNINGHAM C 301A RADIOTRON UV 201A  RADIOTRON WD 12 CUNNINGHAM C 12
AMPLIFIER AMPLIFIER DETECTOR DETECTOR
1923 1923 1923 1923

i 0 i

t [ 8 °F
"0 B m

RADIOTRON WD 11  WESTINGHOUSE WD 11  WESTINGHOUSE WR 21 VACOBUB 201
DETECTOR AERIOLA AERIOLA DET. DETECTOR
1923 DETECTOR 1923 1923
CUNNINGHAM C 199 RADIOTRON UV 199 KR Q201A PANAMA 0201A
DETECTOR DETECTOR DETECTOR DET. AMP.
1923 1923 AMPLIFIER 5 VOLTS
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RADIOTRON UV-204A

4

LA

| }
' A

KENOTRON RECTIFIER
Uv-216

&

RADIOTRON UV-203
50 WATT TRANSFORMER
$30.00

RADIOTRON UV-202 KENOTRON RECTIFIER
5-WATT TRANSMITTER uv-217
$8.00
: 250-WATT



EARLY TUBES

MERCURY ARC

RECTIFIER
GENERAL ELECTRIC
3,000 VOLTS 1918
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DE FOREST TUBES

i i |
=y Eed L3
DE FOREST DE FOREST DE FOREST DE FOREST DE FOREST
DOVA DV 1 DV 2 DV 3 DV 3

e -
DE FOREST DE FOREST DE FOREST DE FOREST
DV 3 DV 4 DV 5 DL 4

DE FOREST DE FOREST DE FOREST DE FOREST
DL 5 DL 7 DL 15 AMP.
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DE FOREST TUBES

P
i

PR

VT 14 DE FOREST T8I
AUDION AUDION DET. EXPERIMENTAL
1920 DIODE

MOOREHEAD MOOREHEAD ATLANTIC - PACIFIC
ELECTRON RELAY ROUND TYPE Amp. CF FOR‘;’%TNAUD'ON A-P 1920
1920 1920 ELECTRON RELAY
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C.W. TRANSMITTERS

Immediately following W.W.I. amateur operators continued to use
spark transmitters, but in 1921 G.E. made the Radiotron and Cunningham
transmitting tubes, making Continuous Wave transmitters with tubes
fairly common. RCA sold parts made by G.E. and also by Wireless
Specialty Co. to build a complete C.W. or radiotelephone station. The
Acme Apparatus Co. also made C.W. parts and transformers.

The early radiotelephone stations used Heising and grid modulation,
and also modulated their antenna. Transmitters were self-excited oscil-
lators of tubes in parallel. The tank coil used was a large tapped coil,
tuning being accomplished by changing taps. It was soon found that using
tubes the station could be tuned down to 175 meters with good output.

The M.O.P.A. transmitter followed, using a master oscillator with a
power amplifier following; these were better than the parallel tube
oscillator and the self-rectifying circuits.

Parts and tubes at this time were very expensive. The UV-204 250
watt tube cost $110.00. A 10 watt radiotelephone kit cost $150.00; a 100
watt kit cost $250.00 Thus many amateurs of the time wound their own
transformers and coils. But the tube transmitters were clearly best, elimi-
nating the interference of the spark transmitter, and giving about three
times the range with the same antenna power while having much greater
selectivity. By 1922 there were about 25,000 amatur radio transmitters in
use, and about eight times that many receivers.
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PIONEERS

What ACM &

has to offer

besides apparatus

The Acme Apparatus Com-
pany are pioneer transformer
and radio engineers and manu-
facturers and is composed of
men who have associated them-
selves with radio and transform-
ers for fifteen years, both as en-
gineers and workmen skilled in
art of construction.

Before the days of broadcast-
ing Acme Arparatus was used
by those amateurs who have
now become the instructor of
novice. They recommend it be-
cause of its tried efficiency,
sturdy service and the way the
company stands back of it.

As the rapid and continued

growth of the Acme Apparatus
Company has been due to the
amateur and broadcast listener,
we feel that our debt can partly
be paid in service to prospective
and actual purchasers of our
product.

With this end in view, we
maintain an Engineering De-
partment continually at work to
find out how to get the best re-
sults, how to improve the prod-
uct and how to amplify more
without distortion. This de-
rartment welcomes your corre-
spondence and questions, and
freely and gladly gives advice
obtained from actual experience.

OUR GUARANTEE

The only time a guarantee means anything is when an attempt

is made to use it.

As always, Acme Apraratus is guaranteed against defects in
material and workmanship and furthermore, we always try to
make adjustments to the satisfaction of the customer.

ACME APPARATUS COMPANY
CAMBRIDGE, MASS.

Transformer and Radio Engineers and Manufacturers
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ACME 100 WATT C. W. TRANSFORMERS, 1922

150 WATT FILMENT

10 VOLTS
$16.00 ACME
C W INDUCTANCE
$8.00

75 WATT FILAMENT
5 VOLTS $12.00

500 WATT CW PLATE
1500 VOLTS
$25.00

500 MIL. R.F. CHOKE
$6.00
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METERS, 1900 TO 1924

NEL
EL WESTON PANEL FISHER PA
JEV‘ﬁéuproN MOUNT MOUNT

HUSTON BROS. CHICAGO.
TABLE MIL. METER
PAT. 1899

JEWEL HIGH FREQUENCY METER
1919 $12.00

VOLT MIL. AND
HIGH FREQUENCY METERS
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VARIABLE TUNING CONDENSERS

About 1905 both receivers and transmitters were being tuned with some
type of variable condensers. Some of the early types were just a series of
fixed condensers with switch taps, some were brass plates that slid in
and out like a drawer. Marconi built a condenser with rotor and stator
plates much like those in use today. Crosley used a “book” condenser.
Murdock was famous for its variable condensers and made some with
Bakelite cases that could bhe filled with oil to increase the capacity.

When broadcast stations began to crowd the band a condenser spread
the stations at the high end was needed. Some makers elongated the
plates, others cut away part of the plate to make them elliptical. Then
came the low-loss era; Bakelite end plates were left off or replaced with
metal ones. C. J. Fitch used triangular plates which operated like a
clamshell. Remler used square plates that operated the same way. Both
these gave a straight line frequency condenser which spread the stations
and gave a high maximum and low minimum capacity.

Soon simpler tuning was needed and one and two dial receivers ap-
peared in which the condensers were ganged with metal belts, chains,
universal joints and levers. Ten gang condenser units were known. There
were also compression types, but losses were very high.

Marconi, 1906.

E. I. Co., No. 1000.
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EARLY TUNING CONDENSERS

~

L2

WIRELESS SHOP PITTSFIELD RADIO TELE. SHOP
A. J. EDGCOMB VERNIER 43 PLATE 43 PLATE .001
LOS ANGELES $5.00 $4.50 SAN FRANCISCO $5.00

N

e “'1 Hig
RCA RCA
uC 1819 .005 UC 1820 .0006

MERCURY  $8.75 $7.50
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EARLY TUNING CONDENSERS

KARAS

MAR-CO
ORTHOMETERIC 23 PLATE .0005
23 PLATE $7.00 $6.50

G. I. LOW LOSS H&H
43 PLATE .001 LOW LOSS 23 PLATE
$5.00

GENERAL INST. $7.00



T
.hg

4(

Camfield Type 888 Acme A-600

-

Chelsea 1919 General Radio Vernier
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it L

Preferred 23 Plate Thorardson 43 Plate

Remlgr Dual 23 Plate Remler 23 Plate Low Loss
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EARLY TUNING CONDENSERS

CROSLEY

BREMER-TULLY NATIONAL
.00035 DUAL AMSCO MIDGET
$7.50 11 PLATE $3.00 $2.00
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EARLY TUNING CONDENSERS

NORCO KOEHLER NATIONAL
.0015 $4.00 23 PLATE .0005 TYPE DX $4.00
$4.50

SIGNAL DEFOREST CV 1503
.001 43 PLATE .0015 $14.25
$4.50
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EARLY TUNING CONDENSERS

CHELTON ST HAMMARLUND STAR
VERNIER COND. VERNIER COND. 3 e
$1.95 $1.95 .

DEJUR DEJUR
TRIPLE .0005 DUAL .0005
$8.50 $6.00
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EARLY TUNING CONDENSERS

COTO-COIL
P .oggg Fos(Z.Too 23P .0005
17 PLATE $5.00 PREMIER ELEC. $3.50

HAMMARLUND DUAL

CARDWELL
43 PLATE .00 DRIVER-TULLY ol
$6.00 00035 $5.00 :
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EARLY TUNING CONDENSERS

HAMMARLUND AMSCO 500 ;;LO; .
23 PLATE .0005 S.LF. $6.50 : :
$6.00 ADAMS-MORGAN CO. GENERAL RADIO
334 VERNIER
$5.00

GENERAL RADIO
248F TANDEM
$6.50

GENERAL RADIO




EARLY TUNING CONDENSERS

BLITZEN MURDOCK 368
CLAPP-EASTHAM .001 23 PLATE .0005
43 PLATE 1914 $5.00 1914  $4.50

TEWNO =53 CONNECTICUT
21 PLATES .0005 COMPRESSION TYPE
1916 $4.75 1910 .001 $6.50
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EARLY TUNING CONDENSERS

MURDOCK 360 MURDOCK 361
7 PLATE .0005 TAPPED DISC. O TO .001
1913 $5.00 1913 $8.50

MURDOCK 366
43 PLATE .001
1914 $4.50

MURDOCK 367
43 PLATE .001
1914  $4.50
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CRYSTAL RADIO DETECTORS

Before the radio tube came into use there were several detectors
available. In 1907 Pickard invented the mineral or crystal detector. In
1921 with many broadcast stations coming on the air and the Quaker
Oats box already in use everyone could then have a radio. Nearly every
man and boy living near a broadcast station made a crystal set, or
bought one ready made. Factory made crystal sets cost from $10.00 to
$35.00 complete.

The two circut sets with spiderweb coils, or other low loss coils, and
a good galena detector received stations up to 1500 miles away. A Quaker
Oats box set would do fine if you had a neighbor near by with a good
regenerative receiver that radiated the station he was listening to. As
more broadcast stations came on the air more selectivity was needed, and
was often secured by separating the primary and secondary circuits by
about five inches; this cut down the volume and good headphones were
then needed.

The crystal set required a good outside aerial and a good ground con-
nection. The two most common crystals used were galena and silicon.
Galena was most sensitive but took longer to find a good sensitive spot
with the “cats’ whisker.” The silicon was louder and it was easy to find
a good spot. Crystal detectors were priced from 50c to $4.00 for a good one.
They were sold in fancy boxes, marked with guarantees as to volume,
distance and clarity. Fixed detectors were available, and while they
required no adjustments they were not as sensitive as the cat's whisker
type. Crystal detectors are still being made and sold today.

Baby Grand, one of the smallest Crystal sets made; 2 in. x 4 in,

9t



CRYSTAL RECEVING SETS

2 2

AIRPHONE GOLD GRAIN
DETECTOR RECEIVER

SIMPLEX CRYSTAL SET
1921 $5.00 Aoﬁ;hﬁ Mgﬁ,“”

REMLER CRYSTAL SET

[ -

TWO CIRCUIT
CRYSTAL SET

VICTOR
CRYSTAL SET
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CRYSTAL RECEIVING SETS

PANDORA CRYSTAL SET
1922 $2.50

BROWNIE CRYSTAL SET
BROWNIE CO. SAN FRANCISCO

AMPLIFIER FOR CRYSTAL SET
CARBON MIKE DIRECT COUPLED

TO A RECEIVER. OPERATES A ECLIPSE CRYSTAL SET
LOUDSPEAKER WITHOUT TUBES. el (R, (03 NEHIS

RAD-SCO CRYSTAL RECEIVING SET C.D.T. CRYSTAL SET
O T TANNER CO. LOS ANGELSE
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CRYSTAL RECEIVING SETS

MIRACLE CRYSTAL SET
PHILMORE CRYSTAL SET UNCéil?LEASNSA[C):SLIEHOP

BABY GRAND CRYSTAL SET
WORLD CRYSTAL SET ONE OF SMALLEST MADE

e GlleenT GREG-SOR CRYSTAL RADIO
STERLING MFG.

CRYSTAL SET BERKELEY, CALIF

1922 $10.00 ' '
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NATIONAL RADIOPHONE
CRYSTAL DET. RECEIVER
1922

MEEPON CRYSTAL SET
1923

NATIONAL MONODYNE
1 TUBE RECEIVER &
1 STAGE OF AUDIO
1923 S.P. $18.00

AEREX CRYSTAL SET
KING OF THE AIR
1922
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UNCLE AL'S CRYSTAL SET
ONE STAGE OF AUDIO

STANDARDYNE THREE TUBE SET
USING MULTIVALVE TUBE
THREE TUBES IN ONE 1925

DUAL-WAVE CRYSTAL
DETECTOR RECEIVER
1924

EISEMANN
VARIO-COUPLER
SWITCH POINTS INSIDE

CRYSTAL DETECTOR

HOWE CRYSTAL RECEIVER RECEIVER
1925

%



BROADCAST RECEIVERS

KODEL PORTABLE

“THE CAMERA RADIO”
IN A CAMERA CASE NS‘IFR/'V?A%SE )(BY
1924 S.P. $16.00 e
1924

FAMOUS J. L. REINARTZ
RECEIVER
ONE OF THE BEST FOR CW.
1921

BETTA-PHONE
CRYSTAL SET

MULTIPHONE CRYSTAL SET 1924 1924
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APPARATUS OF THE EARLY 1920s

After W.W.I many electric companies began manufacturing transmit-
ting apparatus and receivers for amateur and home use. The old Marconi
Co. was taken over by the Radio Corp. of America. General Electric
made receivers and parts for RCA; also the Radiotron tubes. Westing-
house made receivers and the WD-11 and WD-12 tubes for RCA. The
Wireless Specialty Apparatus Co. made a few receivers for RCA, the
Faradon mica condensors, the Eaton oscillator and the Clark tone tester.

The Federal Tel. & Tel. Co. made receivers using the Federal radio
frequency transformer and the 226W audio transformers. The Colin B.
Kennedy Co. made receivers for both amateur and home use. A. H.
Grebe Co. made a line of receivers for the amateur; also home receivers,
and were one of the first to make a 10 meter receiver. The Adams-Morgan
Co. continued to make the AMCO line and the Paragon receiver. They
were one of the first to build a receiver using the Armstrong regener-
ative circuit.

C. D. Tuska, a radio pioneer and first Editor of QST Magazine, built
regenerative amateur and home receivers. Chicago Radio Laboratories,
owned by R. H. G. Matthews (9ZN) built wireless gear, later becoming
the Zenith Radio Corp. American Radioc Research made many parts,
including the AMARAD “S" tube and the Mershon electrolytic condenser.

Remler — Elmer Cunningham was distributor for the Cunningham
tubes and the Giblin-Remler duo-laterial honeycomb coils.

Giblin-Remler.
Chicago Radio Labs.



WIRELESS APPARATUS

R.C. A. CHOKE
MADE BY G.E.
1921

MERSHON
ELEC. CONDENSORS
1922 TO 1925

R.C. A. FARADONS
RADIO MADE BY WIRELESS
AR, COND. WIRELESS SPEC. CO. ST D Gl
003 ¥ es0 003 IP-301 VAR S
CONDENSOR 1919

il

DUBILIER MICA

WIRELESS SPEC. CO. TRANS. COND.

MICA TRANS. COND. 1917 $25.00
1917 $25.00
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WIRELESS APPARATUS

FISHER MgﬁggCK #440
1 KW. SPARK GAP, Tore K9 GAP
AIR COOLED, 1919 0 CENTS

KNAPP
GENERATOR
1916

MESCO
SPARK GAP
1915

Y]
e - N

ELECTROSE INSULATORS
1912 TO 1920
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U.S. ARMY
SPARK TRANSMITTER
FIRST TYPE USED IN
AIRPLANES 1918

SODIUM DETECTOR
1919

MECNETIC MODUIATCS
35705 AmP 1387
RADIO co"bnq?-u'n % aweAicA
GENERAL fu“C'.h'l‘. coMPLYY

RCA |
MAGNETIC MODULATOR
USED IN ANT. CIRCUIT

1922

HANDMADE EXP. TUBE
916

ENCLOSED SPARK GAP DEFOREST WAVE
1919 METER 1923
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CRYSTAL DETECTORS IN THE 1920’s

a¥

KENNEDY KOLSTER

CARBORUNDUM
WITH BATTERY FRESHMAN

PACENT

FADA

FIXED DETECTORS
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BROADCAST RECEIVERS

Up to about 1921 only amateurs, experimenters and commercial firms
were using receivers, with the exception of a few watchmakers who re-
ceived the Navy time signals from Arlington, Va. The latter dated back to
1913. The earli