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ented  construction
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Euvercadv  Layerbilt
“B”  Battcry No.
486, the Heavy-
Duty battery that
L _ saould be specified
T " for all loud-speake
" sets. Price $5.00.
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Radio is better with hatlery power

Rapio receivers designed for
quality reproduction operate best
on well-made dry cell “B” bat-
teries. What your ear tells you
about the performance of battery-
run sets is confirmed by laboratory
tests that reveal that batteries
alone provide steady, noiseless
“B” current, taking nothing from
and adding nothing to radio re-
ception. Batteries, and batteries
alone, provide pure DC (pure
Direct Current). Only such cur-
rent can give you the best results
of which your set is capable.

Battery Power is dependable,
convenient, and reliable, under
your sole control, ever ready to
serve you when you turn on your
set. As your “B" batteries ap-
proach the end of their service,
a slight drop in volume warns

you in ample time. You need
never miss a single concert if
your set is battery-equipped.
_ Not only in results, convenience
and reliability are “B” batteries
unequaled, but they are also un-
approached in economy, pro-
vided, of course, the correct size
batteries are used. That means
the Heavy-Duty type for all re-
ceivers operating loud speakers,
as most do nowadays. Smaller
batteries are not as economical,
though they give you the quality
advantages of Battery Power.
For maximum economy, choose
the Eveready Layerbilt “B” Bat-
tery No. 486. 1In every test and
trial this has proved conclusively
to be the longest-lasting “B” bat-
tery ever built. Itsunique and pat-
ented construction is responsible
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for its astonishingly long life.
It is, we believe, the most cco-
nomical, as well as the most satls-
factory, convenient and reliable
source of “B” current available.
Just remember this: Radio is
better with Batiery Power, and
the Eveready Layerbilt “B” Bat-
tery No. 486 offers you that
power most economigally.

NATIONAL CARBON CO,, Ixc.

New York San Francisco
Unit of Union Carbide and Carpon Corporation

Tuesday night is Eveready Hour Night
—9 P. M., Eastern Standard Time

weN-Chicago
woc-Davenport

wear-New York
wJAR—Providence

weel-Boston Minneapolis
wTAG-W orcester WCCO{ St. Paul
wri-Philadclpiia xsp-S¢. Louis
wer—Buflalo wre—IVashington

yeear—Pittsburgh
weal-Cincinnati
wram=Cleveland wsn—Atlanta
ww J-Detroit wsa—Nashvilic
wac-Memphis

wov-Schencctady
wrAs-Louisville
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BROWNING-DRAKE KIT

Antenna system—~Une Browning-
Drake space wound antenna coil,
mounted on .0005 condenser, with
velvet vernier illuminated dial.

Regenaformer system—One
Browning-Drake transformer; slot
wound primary, space wound sec-
ondary, mounted on one 00025
condenser with velvet vernier il-
luminated dial, Complete with
instructions, List price, $25.00.

Consists of front and base panels,
drilled and engraved; with sock-
ets, resistor clips, soldering lugs,
machine screws and wire. 18t
price, $15.00.

NEUTRALIZER

The Browning-Drake balancing or
neutralizing device lists for $1.00.
Thie system of neutralization is
recommended by Browning and
Drake.

CARTRIDGE RESISTANCE

The cartridge resistance—another
Browning- Drake Corporation

L product. Lists for 75¢

B-D FOUNDATION UNIT

fficial

' BROWNING-DRAKE

7 KIT SET

HAT is believed to be a trans

continental reception record—Los

Angeles from Boston—seven con-
secutive nights—was recently established by
a standard factory-built Browning-Drake
(confirmation on request). The extreme dis-
tance-getting ability of Browning-Drake is
well known. The new Official Browning-
Drake design for the home constructor,
incorporating the Browning-Drake Corpor-
ation Kit and Foundation Unit, makes it
possible to construct readily a set which will
meet the wildest dreams of the DX hound.

Tone quality is almost perfect through the
use of impedance and resistance audio ampli-
fication. This amplifier was designed for use
with a “B” eliminator and power tube.
Complete constructional data is available in
booklet form for twenty-five cents, either
through your dealer or direct.

BROWNING-DRAKE CORPORATION
BRIGHTON MASS.

DEALERS: There should be at least one distribator in

l your territory bandling complete receivers, as well as all
the parts for the Official Kit Assembly. We will be glad
to forward the name of our nearest jolber,

BROWNING-DRAKE

S

~)RADIO&E— _

4,———_______—————/4——3
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A PAGE WiITH THE EDITOR

THE fact that President Coolidge, in
selecting the personnel of the Radio
Commission, picked out capable men
who really know something about radio,
and' that he did not yield to the pressure
of some of his political advisers to ap-
point “lame ducks,” augurs well for the
broadcast listener and consequently for
the radie industry.

* *

DESPITE the failure of the late Con-
gress, which authorized the creation of
the Radio Commission, to provide an
appropriation for it, the Commission has
proceeded to business with a promptness
that promises to dispel much of the con-
fusion that has prevailed in the broad-
casting field and to stabilize an industry
that has been, for many months, in dire
need of legalized leadership.

% *

ALTHOUGH the rulings of the Commis-
ston may be subject to question by. the
courts, the general impression prevails
that its activities will be of substantial
benefit to the industry, and that they will
warrant manufacturers to proceed with
their plans on a Iarger scale than ever be-
fore—to the great good of the radio fan
and of the radio experimenter

* *

FOLLOWING up their article, “How to
Build the New Standard Browning-
Drake Receiver,” in the April issue, Mr.
Gienn H. Browning and Dr. Frederick
H. Drake, the inventors of this famous
circuit, will make angther important con-
tribution to the coming (June) number
of PopULar Rapio; it will give the full
constructional details of an “ABC”
power-pack for the complete operation
of the Browning-Drake receiver without
the use of batteries.

* *

To the fan who likes to carry a port-
able set about with him on his stmmer
jaunts, the article by William F. Crosby,
on page 431 of this issue, is of timely and
practical interest. For this is the time
of year to get that portable set ready!

* *

Mr. Crosey does not base his article
on mere theory; he has written from
actual experience with portable sets
drawn from many and long-extended
tours by automobile and pleasure hoat.

* *

ON page 279 of our March issue
PoruLarR Rabio nadvertently stepped
on the toes of our friends of the Western

Union Telegraph Co. The trouble-
making sentence read:
‘Attributed to radio competition,

cable rates have been reduced for the
first time in forty years.”

WHILE the above observation is
technically unassailable, the question
may be properly raised as to Just how
authoritatively and by whom the change
in cable rates has been “attributed” to
radio competition. So, for purposes of
accuracy, we quote below from a let-
ter received from Mr. H. C. Hamilton
of the Western Union, even though the
quotation makes us violate our jnvio-
lable rule against that anathema of ail
editors, the “free write-up”:

* ®

“IN December, 1911, the cable com-
panies inaugurated the cable letter ser-
vice and the week-end letter service,
both of which gave the public a lower
rate for two entirely new and much
need(1 cable services. In April, 1923,
the 25-cent a word rate for fast cable-
grams was reduced to 20-cent per word
beween here and England.”

* *

TrE “reformer” has now made his ap-
pearance within the realms of the broad-
casters. It was inevitable.

* *

ANp like all of his meddlesome kind,
his purpose is to force his tastes and his
ideas and his theories upon the rest of
us—whether we like them or not.

* *

TrE latest “reformer” of radio broke
into the limelight perhaps more spec-
tacularly than he anticipated when he, as
the secretary of the “Keep-the-Air-
Clean-on-Sunday Society” of New Vork
(which was later reported as having
twenty members) protested to station
WMCA against the “degrading” and
“defaming” of the ether by broadcasting
on Sundays such profanities as popular
music!

* *

AND as a hint of what might be ex-
pected if WMCA did not reform its
ways, the writer and the “others” {mean-
ing presumably his associates) threat-
ened to “press the matter with the new
radio commission.”

* *

It happened that the particular pro-

gram feature that inspired this reform- -

ers ire was “Roemers’ Homers,” spon-
sored by Mr. Milton M. Roemer a New
York business man.

* *

InsTEAD of indulging in controversy,
Mr. Roemer appealed direct to the radio
audience. “What kind of Sunday pro-
grams do you want?” was the substance
of his appeal. “We will try to give you
the kind of Sunday program that you
yourselves elect.”

422

WWW.americanradiohistorv.com

AND the immediate response to this
query was an avalanche of thousands of
letters, augmented by scores of telegrams
and telephone calls, practically all of
them urging the continuance of the
popular program!

* *

PoruLar Rabie has long believed and
often reiterated its opinion that the radio
audience should get and will get pretty
much the sort of radio entertainment
that it wants. Undesirable features are
tuned out too easily to make any other
course successful.

* *

UNDOUBTEDLY there is a large and
eminently proper demand for the broad-
casting of Sunday church services—par-
ticularly on Sunday mornings. PopuLag
Rap1o believes that this demand should

be met.
* *

BuT there is even a larger and just as
proper a demand for Sunday program
features that are not of a religious nature
—particularly on Sunday afternoons and
evenings. PoPULAR Rapio believes that
this demand should also be met.

* *

THE indiscriminate broadcasting of
all kinds of religious propaganda has
been so vastly overdone as to assume
the proportions of a public nuisance.
Only recently has the radio worm finally
turned and demanded—and gotten—
more popular programs on Sunday after-

noons.
* -

It is probable that the nature of the
Sunday religious programs has kept
silent on this day millions of receivers
that would otherwise have been in oper-
ation. The loss has been the fan’s. the
broadcaster’s and the radio industry’s

alike.
* *

By all means maintain all the religious
programs that the fans want. But by ail

means maintain all the popular programs
that the fans want, too!

* %

THE most efficient and professional in-
stallation of a receiving set in a motor
car that has yet come to the attention of
Porvrar Rapio will be described in the
next issue of this magazine.

ondall

Editor, Popurar Rapio.
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No Radio Unit is
any better than its
coils---true of all
electrical appara-
tus where coils are
used, but most
true of Radio.

EVERY step of Radio progress calls for more and better coils. The
strong trend this year toward ‘‘A'’ and “B’’ power units, battery
chargers and other devices to use light socket power, makes the coil of
greater importance than ever. Ordinary coils produce only ordinary
quality of reception and make a mediocre out of an otherwise fine set.

1t is therefore important for radio manufacturers to buy the best coils
wound from the best magnet wire.

It is equally impoftant for every jobber and dealer to know what kind
of coils are used in every radio unit he sells to his customers. In
other words,

Good Coils Make Good Radio Units

DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA

56 Earl Street 160 North La Salle Street 4153 Bingham Ave. 274 Brannan Street
NEWARK, N. J. CHICAGO, ILL. ST. LOUIS, MO. SAN FRANCISCO, CALIFORNIA
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AmerTran Power Transformer
Type PF52, $18.00 Each

AMERTRAN

RADIO PRODUCTS

AmerTran DeLuxe Audio Trans. AmerChoke Type 854, $6.00 Each. The
former. Two Types for 1st and 2nd AmerTran  Power Transformer  Type
Stages. “$10.00 Each PF64 (unmounted) and 2 AmerChokes

Type 854 are specified for use in the
Varion Power Pack as described in this

BRING YoUr SEr Up-To-DaTE
WITH AMERTRAN RADIO PRODUCTS

Today, the better class of broadcast stations are reproduction will more than repay you for invest-
radiating fine programs with the highest quality ing in AmerTrans. The tones from your cone
possible. To take full advantage of this, the audio spea'ker will be faithful and lifelike.  You will
amplifier in your set should be up-to-date. You realize a new degree of reality from all good
can make this improvement by installing a pair of broadcasting.

AmerTran DeLuxe Audio Transformers. In so ELIMINATING BATTERIES

doing, be sure your last tube is a power tube AmexTran Power Transformer ’]‘ype_ PF$2, Amer-

capable of handling the higher plate voltages and Choke Type 854 and the AmerTran Resistor Type 400
> Tt will ¢l k f 1l - will enable you to construct the best of high voltage

c'mrent. t will then take care of the greater.mput plate supplies. And with slight changes in your set,

signal and not overload or blast. The quality of you may eliminate entitely all bauteries,

Write for further information that will enable you to make your present or
contemplated set meet the high standards of modern broadcasting.

Free Booklet, “Improving the Audio Amplifier,” and other technical data will
be sent on request.

AMERICAN TRANSFORMER COMPANY

178 Emmet Street Newark, N. ]J. l
“Transformer Builders For Over 26 Years”

Sold only af authorized
AMERTRAN

DEALERS
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The Most Valuable Information for the
Progress of Radio

“Aside from the strictly technical journals, [ find PorvLar Rablo gives
me the lalest and most acctirate knowledge of recent radio developmenls. Its
editorial policy, too, keeps abreast of Lhe lines. Undoubtedly, POPULAR Rap1o
is conlributing some of Lhe most valuable, as well as interesting, information.
for the progress of the science of radio.”

PRESIDENT, ALL-AMERICAN
RADIO CORPORATION.

e
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General Electric

Radio Combines Its Senses of Hearing and Seeing

Step by step radio develops its senses—the equivalent of the five senses of
mankind.  To the perfected ear of the microphone is now added the eve of

the motion-picture camera. By this new spstem of speaking motion picture,
Mr. Kolin Hager, studio manager of WGY, is pictured on the filmr as he

speaks into the microphone; the two records are joined on the same strip of

filin. The camera is motor-driven, to keep the records exactly in step.
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Static’s New Job as Life-Saver

The ingenious combination of mind and machine that is at
last making intelligible to man the warnings of the direction
and approach of one of the most common and disastrous forms

of the “acts of God.”

By COMMANDER S. C. HOOPER, U.S.N.

“The winds may come and the winds may go,
“But where they go to I don’t kmow”
A FEW years ago this couplet never

failed to bring a laugh from the
footlights, but to-day, based on revolu-

tionary experiments conducted by the
Navy, the modern version should read:

“Cyclones, hurricanes, blow your worst,
“With static bearings we'll get there first.”

No more need the mariner blunder
into the path of the devastating hurri-
cane of the Caribbean, jeopardizing the
safety of his ship and the lives of his
crew. No more need there be the loss
of a single life when the raging winds,
gathering fury as they go, vent their
wrath on the coral islands of the West
Indies and the populous coasts of our
own country.

For while the home-loving public, un-
touched by the tragedy of a hurricane,
peacefully sits by its radio-side, damn-
ing static for ruining a musijcal evening;
while the greatest radio minds all over
the land have sought a means of sub-
duing or controlling static, modern
science, like a fairy godmother, has
waved her magic wand and we learn that
static, erstwhile step-child of the ether,
is a very useful Cinderella indeed.

It has been proved that static is ever
screaming a raucous warning and point-

ing unerringly toward the path of the
onrushing storm. It is as if the myriad
souls who have met the vengeance of
the hurricane are banded together in a
spirit choir to show the way to safety.

Meteorologists have long been inter-
ested in the relation of static to storms,
but it remained for an officer of the
United States Navy, Lieutenant E. H.
Kincaid, to evolve the theory that the
strength of the static is proportional to
the rate of change of pressure, it already
being a known fact that the static ema-
nating from an intense cyclonic area is
greatest at or near its center.

The manner in which Lieutenant
Kincaid made this discovery, which bids
fair to become another boon to humanity
brought forward in this decade, and the
ingenious method employed to convert
this theory to practical use, are of more
than passing interest.

For two years Lieutenant Kincaid was
the navigating officer of the U. §. §.
Kittery, a small Naval auxiliary making
regular trips between Hampton Roads
and the West Indies. During these
cruises he noted that the radio operator
proved a fairly accurate static barom-
eter. On each occasion when the
operator complained of heavy static the
weather map showed an area of chang-
ing pressure between the Kittery and

427
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the radio transmitting station with
which he was communicating. ‘This re-
current condition led to the belief that
there was a definite relation between
static and changing pressure.

Other ships had experienced this same
static condition, but were content to wait
until reception was good and thought no
more of it. But Kincaid thought more
of it—he thought a great deal of it. In
fact, he thought su much uf i¢ that he
despatried a radio to the Navy Depart-
ment asking that a radio compass be
instalied in the Kittery on her return to
Hampton Roads. He was convinced that
this was a study well worthy of investi-
gation. If static insisted on impinging
itself upon the eardrums of his operator
he would not treat it as an unwelcome
guest as others had done. Presuming it
had a story to tell he was more than
willing to hear it,

When the Kittery made her next trip
she was equipped with a radio compass
of the latest design. And as if the Gods
of Chance had stacked the cards in
Kincaid’s favor, he was given his great
opportunity on this voyage to prove his
theory beyond the question of a doubt.
For while the Kittery was throwing off
her mooring lines from the dock at
Hampton Roads on July 15th, angry
storm clouds were gathering in the dol-
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THE SHIP THAT WAS SAVED BY STATIC
Over this antenna on this small naval auxiliary vessel, the U, S. S. KITTERY, came the
static signals that gave the navigating officer an idea—an idea that is converling the
mariners’ conceplion of static from that of enemy to friend and lhat has already restdted

drums. As the little vessel nosed out of
Cheasapeake Bay the evil winds had
mobilized to the storm king’s call and
were even then beginning their horrific
sweep of death and destruction in what
was later named the Nassau hurricane
because of its devastating effect upon
that island.

Lieutenant Kincaid reasoned that if
the static were actually greatest in the
center of the hurricane then the radio
compass would show a maximum when
pointed toward its center and a mini-
mure. on such maximum neetv degrees
from its center. The radio compass coil
was turned by hand at the rate of ten
degrees a minute, thereby covering the
entire circle in six minutes. The posi-
tion of the coil at the point of maximum
static should indicate the direction of
the storm center.

While passing through Crooked Island
Passage there were indications in the
compass of heavy static in the direction
of the Lesser Antilles. It was later
proved that this was the position of the
Nassau hurricane at that time. The
Kittery continued to plot the course of
this hurricane and the following day,
July 24th, put in at Port au Prince,
Haiti, as the cyclonic disturbance passed
to the northward of Santo Domingo.

Day by day as the Kittery was return-
ing to Hampton Roads the track of this
hurricane was plotted and verified. Prior
to arrival the results were analyzed and

in the saving of many human Lves.

it appeared that “the reason the associa-
tion of static to changing atmospheric
pressure had not been definitely estab-
lished before, was due to the compara-
tive mildness of the static, especiaily the
grinder type, which is generated in
sufficient volume only in the center of
hurricanes for bearings to be obtained
without the use of precision instru-
ments.” Static, which is so annoying in
receivers, is generally believed to be very
strong, but actually, in relation to man-
made electricity, it is quite faint under
nearly normal conditions. This indi-
cated that the personal error of the
operator would have to be reckoned with
and showed the need of a static record-
irg instrument to obtain precise results
under all conditions.

1t had been noted while making ex-
periments with the Jenkins radio weather
map recorder that static, as well as any
other disturbance in the ether, left its
mark on the map. This fact made it
possible to utilize the instrument as a
static graph recorder, and on the Sep-
tember trip of the Kittery it was hooked
up to the radio compass with surpris-
ingly good results. The circular static
graph shown on the facing page; is
a reproduction of the data recorded
by the Jenkins instrument. These
graphs give little more than the quantity
of static in any particular direction. It
remains for an additional attachment
which the Bureau of Engineering, U. S.

wwWw americanradiohistorv com

Navy, and other interests are developing,
to give the relative intensity of the indi-
vidual impulses.

Once again Fate dealt to Lieutenant
Kincaid from the bottom of the deck,
for the month of September, 1926, was _
marked by an unusual degree of storm
activity in tropical regions of the North
Atlantic. In addition to the hurricane
which devasted Miami on the 18th,
there were no fewer than four other
storms of tropical origin. The tracks of
the Bermuda hurricane, the Swan Island
disturbance and the Miami hurricane
were faithfully and accurately plotted
by means of the static graph instrument.
Being thus forewarned, the Kittery by
artful dodging evaded every blow and
carried out her schedule on time.

Many others were not so fortunate.
The American steamship Heleakala and
the British steamship Loyal Citizen were
lost with all on board; in addition, an
appalling number of smaller vessels were
sunk or helplessly beached while lying in
presumably sheltered harbors.

Yet luck served no part in carrying
the Aittery safely through this storm;
it was the practical application of a
scientific theory that enabled this little
vessel to ride out the hurricane without
any discomfort.

“Having plotted the position of this
hurricane twice daily,” writes Lieutenant
Kincaid in his official report, “it was pre-
dicted that the center would pass suffi-
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ciently to the northward of Cape Hatien
for the Kittery to reach that port ac-
cording to schedule. This prediction was
correct. However, all precautions were
taken for encountering heavy weather.

“The ship left Cape Hatien before dark
and rode out the storm in comparative
safety in the lee to the northward of
Tortuga Island, which juts up abruptly
from the sea to a height of 1200 feet,
with deep water close up to it. The
Kittery steamed in the lee ail night,
where the apparent_strength of the wind
was reduced to gale force and the scas
were negiigible, although in the upper
air above the island the wind could be
seen by the cloud movement to be of
hurricane violence.”

On this occasion the southerly winds
were so strong that innumerable birds,
blown from their nests in Haiti, became
attracted by the ship’s lights and fell ex-
hausted upon the decks. Their piercing
shrieks could be heard above the vio-
lence of the winds.

There is an old seagoing superstition
that whistling about the decks will cause
the winds to spring up. There is no
record of Kincaid having whistled on
these trips, but nevertheless he must have
had some sort of understanding with the
God of Storms, for the weather was
made to order for him on every occasion.
He had but to show himself in the Carib-
bean when along came a hurricane.
Even on his honeymoon which followed
shortly after the Miami disturbance had
subsided, a playful hurricane disported
itself about the ship on which he was
making his wedding trip to Bermuda.

This personal attraction for hurri-
canes would make Kincaid a doubtful
asset as a shipmate, yet had the Kitrery
not encountered all these typical disturb-
ances within such a short interval of
time, it might have required several
years of observation to obtain adequate
data on his theory. As it happened, con-
clusive proof was happily derived from
lwo successive voyages.

And now, when vessels are equipped
with radio compasses and static graph
recorders, they can, by application of this
theory, readily anticipate the hurricane’s
track and thereby avoid its fury. The
element of surprise and unpreparedness
which has been the primary cause of
previous disasters would be entirely
eliminated.

The hurricanes of the late summer and
fall invariably originate in the Atlantic
doldrum near the west coast of Africa
and move in a general westerly direction,
It is proposed to utilize existing Naval
radio compass stations in practicing the
picking up of directional static and if
satisfactory results are obtained the next
logical step would be to erect an outpost
of such stations on several islands of the
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CONSTANT PAPER OGN wWHICH
SPEED MOTOR STAPC GRAPH 1S DRAWN

PEN BOX ACTUATED
HORIZONTAL SHAFT 8Y STATIC THROVGH

CARRYING PEN Box COMPASS WHICH 1N
TURN ACLTUATES PEN

0. 8. Nary Photo
HOW THE MOVING FINGER OF STATIC WRITES ITS WARNING

At the top is shown a standard ivpe of compass connected to its
receiver and amplifier. Two leads run down to the Jenkins “static
recordes,” operated by motor, that prints g graph of the static im-
pulses on the rotating cylinder. These records gtve warning of
approaching storms and even go so far as to tell ihe direction from
which they may be expected to break and their approximole intensity.
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The curved lines on Lhis weather map show the location and general
character of the atmospheric disturbance; the effect of it on the
static record is indicated on the raylike circle around the ship.
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—WHEN THE STORM BREAKS
Note the concentration of the storm area and tie corresponding
eflect on the static record. (This record was made September 16,
1026, while the U. S. S. KITTERY was riding the Florida hurricane.)

West Indian group in a line between
Trinidad and Porto Rico. These sta-
tions would take simultaneous static
bearings of the hurricane’s center almost
at its inception, and in any event before
it reaches inhabited islands or the usu-
ally traveled shipping lanes. By means

of triangulation the path and progress
of the storm would be readily obtained.

Radio warnings based on these obser-
vations would then give all vessels ample
opportunity to seek a haven of refuge
removed from the track of the hurricane
and would permit those on shore to make

POPULAR RADIO

such preparations as are practicable to
insure the minimum property damage.
In the West Indies there are thousands
of natives who place their entire de-
pendence in the trade winds to assist
them in making their living. The fisher-
men of these islands rely upon the winds
almost to a point of religion. They may
be seen bound out te sea at daylight sail-
ing wing and wing on the land breeze and
returning with the sea breeze as the sun
is getting low. Their daily excursions
are as regular as the ebb and flow of the
tides. Every hurricane that comes along
takes a tremendous toil of these natives.
The same applies to the sponge divers
of the Bahamas and all others who de-
pend on the sea for their livelihood.
Accurate hurricane warnings would be
most valuabte to the heavily populated
areas bordering the southeast coast of
the United States which even yet has
not recovered from the ravages of the
recent hurricane.

The Weather Bureau has done ex-
cellent work in locating storms and in
predicting their path by means of meteor-
ological observations. When the static
method is placed in operation it will, ac-
cording to those who are developing it,
substantiate this Bureau’s reports and
make certainties of predictions.

Investigations of static relative to
storms have been pursued for many
years by this country as well as the
nations of the world. As early as 1901,
observations of static were used by at
least one meteorological observatory as a
supplementary means of forecasting cer-
tain types of weather. In 1921 the Navy
attempted to make use of static bearings
by utilizing the radio compass stations
along the southeast and gulf coasts of
the United States with sufficiently good
results to show that this was practicable.
However, communication between these
stations was difficult and the work was
finally abandoned due to lack of facilities
and to other more pressing demands.

Interest was revived upon the advent
of improved instruments and more re-
liable static graph recorders, and the
impetus derived from the Kittery's ex-
periments during the past year will re-
sult in unflagging effort on the part of
the Navy and other Government depart-
ments to convert these theories to
practical use for the good of mankind.

For Operating the Browning-Drake Receiver Without Batteries

In the next number of PopULAR RaDIO—for June—awill appear another constructional
article by Glenn H. Browning and Dr. Frederick H. Drake, the inventors of the

fameus cireuit that bears their names.

This forthcoming contribution will follow up

their article in the April issue; it will give the full constructional details of an “d"
“B"” and “C” power-pack for the complete operation of the Browning-Drake receiver

without the use of batteries.
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QI This is the time of year to get ready the compact receiver that you can carry about

wilk you on your summertime paunts,

ODERN radio equipment, 1927

model, lends itself more readily
than is generally supposed to summer-
time uses, on the automobile camping
trip, on the hike or afloat on a “motor
boat cruise.

This is true, of course, of home-made
sets as well as of commercial portable
receivers, There are several small port-
able outfits which will receive broadcast
programs satisfactorily—and with proper
volume over considerable distances.
Most of these sets, however, are better
adapted to motor boats and automobiles
as their weight usually precludes the
possibility of their use on hiking trips.

The home-made radio set, with from
one to three vacuum valves, is probably
better adapted to the type of vacation
on which equipment must be packed
over rough country. These sets may be
built up in extremely small cabinets and
the batteries (the most weighty part of
the equipment) may be arranged in a
separate container, thereby permitting
the load to be more equally distributed.

In equipment of this type it is best
to disregard completely the use of a
loudspeaker. The ungainliness of such
equipment, as well as its fragility, makes
its transport on foot an extremely diffi-
cult undertaking at hest. Of course.
the smaller the set, the lighter it will be,
and as even a one-valve receiver will
permit the use of several pairs of head-
phones, it is apparent that such an ar-
rangement is ideal when weight is the
prime consideration. Furthermore, the
headphones may be easily packed away
in a blanket roll and will add but a few
ounces to the total weight.

Another smaller set for the hiker, and
a set that is extremely easy and cheap to
make, is the crystal set, consisting of a
variometer, a fixed condenser or so, a
crystal detector and a pair of head-
phones.

As the headphones can usually be
taken apart, a pair of campers need not
burden themselves with an extra pair of
phones, but may share the two ear pieces
between them.

This set may be built in a box just
large enough to hold the variometer and
detector, with binding-posts for the
antenna, ground and the headphones.
No batteries are required for its
operation and the weight may be re-
duced to almost nothing. For all prac-
tical purposes an antenna about 75 fect
long will do the work. Usually the range
of such a set is a maximum of twenty-
five miles, but there are instances of
much greater distances being covered.
Of course summer weather will cut this
down somewhat anyway, and by as-

here are some helpful hints for going about it

EFFICIENT AND PRACTICAL

PORTABLE SETS

By WILLIAM F. CROSBY

W F. Croshy

A SELF-CONTAINED RECEIVING SET NO BIGGER
THAN A SATCHEL

The compact litlle instrument pictured above is a portable super-

keterodyne with self-contained batleries and reproducer; it may be

carried into almost any accessible place and may be set up and put
o operation in an instant

suming twenty-five miles as the greatest
distance for the set, we will prevent dis-
appointment. Everything depends on
the crystal in the detector and the better
this 1s, the better the set will work.

For a trip into the wilds, either by
pack horse or afoot, one of the best
pieces of equipment is a single or two-
valve set, operating entirely from dry-
cell “A” batteries and using the smallest
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kind of “B" batteries. In fact, with
modern low-amperage vacuum valves it
is practical to use a small 4V4-volt “C”
battery to replace the usual cumbersome
dry “A” batteries; this will not only
save several pounds in weight, but it
will also reduce the size of the complete
outfit. Such a small battery will last
several weeks, at the least, in normal
operation; if an extended trip is to be
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A SIMPLE CRYSTAL CIRCUIT FOR A PORTABLE SET

A variometer and two fixed condensers with a crystal detector and
mounting may be placed in a small box and carried by the hiker,
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o —, DEFENDIVG O
AP S0CKET Y CAR WHICH SIDE /15 GROUYOED

BRTIERY 1P T/ HAME OF €A

T0 B FRASTON SET, + 00> LEPENOIVG
ON WHICH HOE /S GROUNPEL
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HOW TO TAP THE MOTOR CAR BATTERY

Witl these two simple connections the storage battery in an automo-
bile may be used for supplying current to portabie tube sets.

Srearleon Hoowsseo o
Hlanamne SEr o sck OF
Dervins SERr iy Aure

W. F. Crosby

HOW TO RIG UP A TEMPORARY
ANTENNA IN A TREE TOP

Just tie a stome to the end of a rope and
throw it over a convewnient branch; ithen
tie the antenna wire to toe rope and pull
it up. Such an antenna is suitable for any
of the sets described iu this article. How-
ever, under particuler Ccircumstances in

whick hikers or tourist € H a

Poerchcs colibes. £5pEseal T ONE WAY TO MOUNT A RECEIVER IN AN AUTOMOBILE
found move convenient or practicable. Most five-passenger cars have a robe rail on the back of the fromt
Several such cases ave described in the seat; it is a simple matter to install @ receiving set on Lhis rail, as

text of the article. indicated in the drawing above.
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A POPULAR PORTABLE
This portable three-tube set employs a straight regenerative detector

and two stages of low-frequency amplification with

UX-199-type

tubes, It may be installed in a simple box that also holds the bat-
teries, as shown in the illustration at the right.

taken, it is a simple matter to carry two
or three spares along as replacements.
Even with this the size and weight will
be below that of the ordinary battery
equipment.

The circuit may take any one of sev-
eral different forms; it may be the ordi-
nary regenerative detector with one stage
of low-frequency amplification or it may
be a reflex circuit in which the first valve
acts as both low-frequency and a high-
frequency amplifier with the second
valve acting as a detector. This type of
set, though, is apt to he unstable unless
it is carefully designed. Probably the

best arrangement is the circuit that em-
hodies one stage of tuned high-frequency
amplification with a regenerative detec-
tor. This will give plenty of volume for
the headphones and will also prove to be
sufficiently powerful to bring in distant
stations under adverse conditions. Of
course, a third valve may be added as a
single stage of low-frequency amplifica-
tion, but the added volume may not be
necessary or desirable.

If you will take the trouble to look
around the radio stores you will find
that there are many makes of small in-
struments which will be suited to the
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THE SCHEMATIC CIRCUIT FOR A SIMPLE TWO-TUBE SET

This drawing gives the connections
with a regenerative detector

ampiification

for onre stage of high-frequency
It employs small valves

that may easily be built up into a portable receiver.
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W. F. Crosby

assembly of such a diminutive receiver.
Last year, the author made a three-
valve reflex receiver, using UX-199 tvpe
tubes on a panel only 815 inches wide by
5 inches high. The panel of this little
set contained the two tuning controls, a
rheostat knob, a jack for the headphones
and the antenna and ground binding
posts. A practical cabinet was made
from some soft lumber and given two
coats of dark green paint.

The set was placed in the upper half
of this cabinet and the four 22%;-volt
“B"” batteries and the 4Y3-volt “C”
battery were placed below. Since UN-
199 type valves were used, the “C”
batteries were used as “A” batteries and
lasted all summer.

All connections except the antenna
and ground wires and the headphenes
were contained inside the set. The
shelf on which the apparatus was
mounted was cut away at the back to
permit flexible rubber-covered ieads to
be brought down to the batteries.

The top of the cabinet was hinged so
that the vacuum valves could be easily
reached, and it was arranged to fasten
down when closed. A handle on top
permitted the set to be carried about
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easily. The entire front was hinged so
that it would come down and form a
sort of desk; to this was secured a piece
of paper which acted as a log sheet. The
tubes were mounted on a flexible base;
it was not necessary to remove them.
In fact they were far safer in the sockets
than they would have been Kkicking
around with the rest of the camp duffle.

The antenna used with this outfit cen-
sisted of 100 feet of enamelled, stranded
wire, which worked well without insu-
lators of any kind, as the enamel on the
wire acted in that capacity. This fact
alone saved considerable time in erect-
ing the antenna, and it also saved some
weight. Instead of going through the
tedious process of throwing a wire over
the branch of a tree or (worse yet) of
climbing to the upper branches to make
the wire secure, the antenna wire was
simply run through the woods as far as it
would go and then fastened to some Con-
venient sapling, possibly six or seven
feet above the ground. The sapling was
bent slightly before the wire was made
fast and when allowed to straighten up,
it pulled the wire up and kept it taut.

Incidentally, this wire came in handy
on several occasions as a suitable place
to dry out bathing suits or to air the
camp bedding!

All sorts of “grounds” were tried.
Spikes were driven into trees, short wires
were thrown into nearby bodies of water,
a length of pipe was driven a few feet
into the earth and even a counterpoise
was tried. In one instance an auto-
mobile was used as a counterpoise—and
it worked surprisingly well at a dis-
tance of about 150 miles from New
York.

The counterpoise is probably the best
bet of all for the varying conditions of
camp radio work. It necessitates, how-
ever. the transportation of another coil
of wire, and it is questionable whether
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this is the easiest to handle, or a short
length of wire which may be thrown
into the water. As most camps are
located near water of some kind, it is
an easy matter to secure a goed “con-
tact” in this way. If a dry camp is
made, though, the antenna wire may be
cut in half and the counterpoise ar-
rangement resorted to. If the camp is
a short distance from some broadcast-
ing station, it is often possible to use the
body of the automebile as the antenna
and then drive a tire iron or seme other
handy piece of metal into the carth to
form the ground side of the circuit.

In case the automobile is used for a
camping trip. the problem of weight is
simple, for it is safe to assume that the
set will never get far away from the
machine. In fact, it is easy to hang it
on a small bracket which can be heoked
over the robe rail on the back of the
driver’s seat.

Regular “B’ batteries may be carried
in a box under the radio set and the
6-volt storage battery used for starting
and lighting may be tapped as a source
of “A" supply. Most automobiles have
one side of this battery “grounded” to
the frame of the car, and in every one
so far examined this has been found to
be the positive side. As most radio sets
have their negative “A” battery lead
grounded, care must be used to sec to
it that there is no direct short circuit
if the body of the car is used either as
an antenna ot counterpoise.

Some of the larger cars have locker
arrangements where small sets may be
installed and then locked up securely.
Under such circumstances the bedy of
the car may be used as a counterpoise,
while an insulated wire arranged as an
“inside antenna’ will form the other
half of the circuit. Such a scheme has
been successfully used on several cars.

In one unique installation, the radio

POPULAR RADIO

receiver, the loudspeaker and all the
batteries were arranged in a big box
which was secured to the running board
of the car. This was a two-stery ar-
rangement, with the set above and
batteries below, and when it was not in
use it could be closed and securely
locked. The owner claimed that his
set probably had the privilege of hear-
ing more broadcasting stations than any
other set in the country, for he was both
an inveterate tourist as well as radio fan
and he carried his call book with him in
order to keep track of nearby broad-
casters. \When he was in the vicinity
of a station he had never heard before,
he promptly pulled up along the road-
side and tuned in. His log book con-
tained most of the stations of the
country and would be the despair and
envy of any “DX” radio enthusiast.

Hence, summertime radio is a good
deal better than it used to be; with a
good set many an enjoyable evening may
be spent in some otherwise lonely camp,
far from civilization. In addition to the
usual program features—music and
humer—you will be able to keep in touch
with the world’s news events. And if
you are so unlucky as to strike a stretch
of rainy weather, radio will be a big help
in keeping the camp company in good
cheer. For many an otherwise delight-
ful camping trip has ended in a row be-
cause of the weather’s pranks.

Try radio on your trip this summer—
and see what happens!

Because many broadcasting stations
have increased their power to the point
where their signal strength is higher
even at a distance, than is the atmos-
pheric “noise level,” the problem of the
fan has been simplified. Aiso, broad-
casting stations are so numerous now
that almost any location is within
“summer” reception range of half a
dozen stations or more.
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A GOOD CIRCUIT FOR A RECEIVER THAT IS USED IN AN AUTOMOBILE

The electrical conneciions shown above are for th

ree stages of high-frequency amplifica-

tion cotipled to a regenerative detector and two stages of low-frequency amplification.

The second and third stages of amplificat
regeneration in the detector circuit great
Jeature, together with the sim plicity in

ion are tuned with a double condenser.
ly adds to the sensitivity of the set.
tuning and the easily handled loop onienna

The
This

employed, makes Lhis set an ideal one for installation in & car.
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The XVIII Commandments of Radio

By CHARLES MAGEE ADAMS

Ruie 1. Should your friend, while
visiting you, remark (as some uncouth
persons will) that his receiver is much
superior to yours, agree without dispute
or reservation; explain modestly that
your own receiver is merely a “tolerably
good job.”

RULE 2. Never offer suggestions re-
garding the operation of the friend's re-
ceiver, or evince the slightest desire to
operate it. On the other hand should a
friend who visits you manifest a wish to
operate your receiver, surrender the dials
to him immediately,

RuULE 3. If a friend states that his re-
ceiver brings in stations at greater dis-
tances than your own, accept the
assertions with complete credulity, not
offering in rebuttal any facts regarding
the performance of your own receiver.,

RULE 4. Should a friend's wife, while
visiting you, inadvertently continue talk-
ing while you attempt to tune in a distant
station, thereby causing the call letters
to be indistinguishable, do not request
her to cease speaking: on the contrary,
extend your courtesy (o the point of en-
couraging her to continue her discourse,

RuLe 5. If a friend's child ruins your
new cone speaker in a youthful spirit of
olay, remark nonchalantly that “That js
nothing—nothing at all!”

RuLE 6. In the event that you are
favored above your fellows i receiving
Europe, say nothing about it the next
day at your office or club; remark merely
that you found the reception tolerably
8ood last evening.

Rute 7. Should your friend indicate
that he wishes advice in the selection of
a receiver, or assistance in correcting de-
fects, hesitate before tendering aid.

RuLE 8. As women express the in-
explicable idiosyncrasy of preferring
mere programs above the accepted prac-
tice of ascertaining how many stations
can be logged during a given evening,
you should yield to this peculiarity.

Ruite 9. If your wife, while wearing
the headphones, inadvertently shouts,
do not comment on the fact; while wear-
ing the phenes yourself, keep your voice
modulated to refined quietness—particu-
larly when announcing the reception of
a distant station. c

Paramount Pictures

RuLe 10. If your wife betrays dis-
pleasure when you spill battery acid on
the living-room rug, maintain a gentle-
manly silence.

RULE 11. A refined radio enthusiast
will always tune in programs that please
other members of his family, completely
disregarding his own wishes,

RULE 12. If your maid or a member
of your household thoughtlessly causes
your tubes to become burned out by
crossing battery wires or otherwise dis-
turbing your receiver while cleaning it,
never mention the fact.

RULE 13. Should a service man or
other trades person whom you summon
to correct defects, state that you need
new tubes or batteries, immediately
order the accessories mentioned, without
question; at the same time refrain from
keeping any check on the time used by
the fellow in remedying the trouble.

RULE 14. When static, the squea? of a
neighbor’s receiver or the noise of his
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heating pad blots out the call letters of
a station to which you are listening, the
correct expression is, “How exceedingly
unfortunate,” spoken in a tone of mild
humor.

RuLe 15. Should an announcer to
whom you are listening make a remark
which is ostensibly intended to evoke
mirth, laugh in a spontaneous manner.

RULE 16. Should the sponsors of a
program suggest that they would wel-
come letters of comment, write immedi-
ately—expressing refined appreciation,

RuLE 17. In the remote event that
you hear the same dance number more
than once during the same evening, re-
frain from the boorish practice of tuning
it out,

RuLE 18. The perfect radio gentle-
man will give close and careful attention
to all broadcast announcements that are
calculated to arouse a desire for certain
products and commodities offered for
sale, and act immediately on the
suggestions of the broadcaster.
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From a photograph made fer Popurar Raolo

THE PRE-SELECTOR IN OPERATION

POPULAR RADIO

FiGure 1: The instrument described in the following article will make ANY receiver
ultra-selective—and will even improve the selectivity of an already selective receiver

without decreasing sensitivity or volume.

HOW TO ELIMINATE INTERFERENCE WITH

The PRE-SELECTOR

By S. GORDON TAYLOR

This unit is designed for use with any receiver, to overcome the

general interference suff

ered as the result of the large number of
broadcasting stations operating at the present time.

It provides, in

addition to other advantages, a degree of selectivity heretofore ob-
tainable only with the finest superheterodyne receivers.

Cost oF Parts: Not more than $33.00

Here AR THE Parts Tiiar Were Usep IN THE LABORATORY Moner oF THis RECEIVER—

A and B—S-M plug-in coils, No. 1104,
equipped with coil sockets, No 515;

C1 and C2-—General Instrument “Metra-
lign” variable condensers, .00033 mid.;

(C3—Cardwell Balancet midget condenser;
No. 6134,

C4—Any approved fixed condenser, with
grid-leak clips, .00025 mfd. (Polymet
condenser illustrated) ;

C5—Any approved fixed condenser, .0001
mid. (Polymet condenser illustrated);

D1 and D2—Karas Micrometric vernier
dials;

D3—Xurz-Kasch 1Y-inch bakelite knob;

Rl1—Any approved rheostat, 30 ohms,
equipped with knol (Carter rheostat
illustrated) ;

R2—Any approved grid-leak, 4 megohms
(Lynch grid-leak ilustrated);

RFC—Precision high-frequency choke coil,
No. 400;

S—Yaxley jack switch, single-pole, double-
throw;

V1 and V2—Any approved cushion-type
sockets (Na-ald sockets illustrated);

W-—Cabinet (see Figure 10 for dimen-
sions) ;

X —Bakelite panel (sce Figure 6 for di-
mensions) ;

Y—Hardwood baseboard
for dimensions) ;

Z—Bakelite binding-post strip, including
six engraved binding posts (see Fig-
ure 9 for dimensions).

(see Figure 8

HE, fly in the ointment of the radio
enthusiast today is, undoubtedly,
the interference between broadcasting
stations that has resulted from the
crowded condition of the ether, due, in
turn. to the large number of stations that

have started operation within the past
few months.

In too many cases this condition pre-
vents the full enjoyment of radio be-
cause the wavelengths of desirable sta-
tion? are “blanketed” by the broad-
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casting of a powerful nearby station.
To eliminate this trouble, fans have
rushed toward the use of wave-traps of
one kind or another. Such a device may
be easily built at home for a few dollars
and does prove helpful in most cases in
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eliminating the interference caused by a
single station.

On the other hand, a wave-trap will
eliminate only a single interfering station
and has the disadvantage that it adds
another tuning control to the receiver
with which it is used.

PopuLar Rapio has believed for some
time that some device could be designed
that would present far greater advan-
tages than does a wave-trap; its experi-
ments have led to the developments of
the unit described here.

The name “Pre-selector” has heen
given to this device; it is both appro-
priate and descriptive of the apparatus,
because ijts function is to provide selec-
tivity before the signals reach the re-
ceiver. All tuning is accomplished in the
Pre-selector itself; the receiver con-
trols need not be used, although full
advantage is taken of the high-frequency
amplification in the receiver proper.

The advantage of this arrangement
over any type of wave-trap is evident.
Instead of rejecting the signals from a
single interfering station, as does a wave-
trap, the effect of the Pre-selector is to
reject signals from all stations other
than the station to which the operator
of the receiver desires to listen. In
other words, the Pre-selector acts as an
acceptor only for the signals from the
single frequency to which it is tuned,
and rejects signals from all other sta-
tions, no matter how powerful or close
these other stations may be.

The Pre-selector functions as a fre-
quency changer. That is, the receiver,
with which this unit is to be used, is
tuned to any wavelength above the
broadcast band and the Pre-selector
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A FRONT VIEW OF THE PRE-SELECTOR

Ficure 2

The receiver with which the Pre-selector is used does not

require tuning; when the receiver dials gre sel in resonance, the tiwo
large vernier dials on the Pre-selector do it gl

changes the frequency (wavelength) of
all incoming signals to this wavelength.
It is during this frequency-changing
process that the selectivity is cbtained.

The fundamental principle involved in
this frequency-changing process js an
old one, well known in experimental
work.

It is difficult to be specific in describ-
ing a degree of selectivity. The mere
listing of all the stations tuned in on a
receiver operating in New York City,
for instance, even though some of these
stations be only 2 or 3 meters apart,

means little to the man who is operating
a receiver in Chicago. To say that the
Pre-selector enables even a broad-tuning
receiver to cut out Station WRNY in
favor of an out of town station 10
meters lower in wavelength means much
to the fan who lives in the upper west
part of New York City—it almost means
the achievement of the impossible. To
the fan in some other city, however, this
does not seem like much of a feat. The
truth is that this station covers the
whole dial on many receivers operated in
homes along the upper part of Riverside
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THE ARRANGEMENT OF THE INSTRUMENTS

Fioure 3° This view shows the
plane” method of wiring as
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compactness and simplicity of the unil.
described m the text is clearly ilustrated here.

The “two
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THE END VIEW OF THE PRE-SELECTOR

Fiouke 4: Note that while the unit is compact, there is nevertheless
plenty of room to get at the connections and thus make the job of
wiring the instruments an easy one.

Drive and the vicinity. But when the
Pre-selector is used with these same re-
ceivers, this station can be cut out abso-
lutely in faver of other.local and distant
stations that ‘operate 10._meters away
from the wavelength of this particular
station.

Furthermore, the majority of re-
ceivers in New York City cannot cut out
the local stations that operafe on 315.6
meters, in favor of Pittsburgh, which is
on a wavelength of 309.1 meters; in
fact, many of them cannot completely
separate a local station which werks on
303 meters from the ones on 315.6
meters, unless an extremely short an-
tenna is used. It is even more difficult
to tune in between these to hear KDKA
without interference from the locals.
When the Pre-selector is-used these feats
are easily accomplished even when a
large antenna is used.

Some Other Features of the Pre-selector

While extreme selectivity is the out-
standing feature of the Pre-selector, it
is not its only valuable property, by any

The list of parts given above includes the ex
experienced amateur, however, will be able to pick out other reliable makes
PopULarR Rapio and which may be used with good results.
in this article will tell him exactly where to bore the holes and exactly where to place the connections.
than the oues listed are used, the only change that will be necessary
drilled in the sub-base for mounting the instruments.
necessary in making up these model receivers and power units, Porura

means, as is shown in the following
tabulation of this unit’s merits:

1. It may be used with any receiver,
from the old regenerative receiver with
its detector and two stages of low-fre-
quency amplification to the more modern
receivers which include one or more
stages of high-frequency amplification :*

2. It converts any receiver into a two-
control set, regardless of the number of
tuning controls on the receiver itself:

3. No change whatsover is necessary
in the wiring, location or connections of
the receiver with which this device is to
be used:

4. The Pre-selector permits the use of
a large outdoor antenna, even in loca-
tions where the average receiver would
require a small antenna in order to obtain
any degree of selectivity:

5. It permits the use of a loop antenna
with any receiver which is ordinarily

*Note.—This statement is based on tests made
with 15 different receivers which included both
home-made and factory-built models ranging
from simple 3-valve sets up to the more modern
6- and 7-valve receivers.

POPUL AR RADIO

capable of reception with a short an-
tenna:

6. The inclusion of a sensitivity con-
trol and variable coupling in the antenna
coil of the Pre-selector permits the oper-
ator to vary the selectivity to fit his re-
quirements. The poorest selectivity
obtainable with this unit is better than
that obtained with the average receiver

7. It increases the sensitivity of the
receiver in many cases, and in any event,
does not decrease the efficiency except
in the case of some of the old type three-
tube regenerative receivers that do not
employ any high-frequency amplifier:

8. If it is desired to use the receiver
alone, it is necessary merely to throw a
switch which is included in the Pre-
selector unit; this cuts the Pre.selector
out of the circuit and transfers the an-
tenna to the receiver direct:

9. The Pre-selector adds no appre-
ciable drain on the batteries, as-its fila-
ment consumption is only slightly more
than 1-10 of an ampere and the plate
current only 3 milliamperes:

10. The filament and plate current
for operating the Pre-selector may be
drawn from the same source that is used
to supply the recerver:

11. Although UX-199 type valves are
used, their filament current may be sup-
plied from either a 6-volt or from a 4Y5-
volt source. The resistance of the fila-
ment rheostat specified is sufficient to
cut either of these supply voltages down
to the required 3 volts.

How to Construct the Pre-selector

The front panel should first be pre-
pared and drilled and the baseboard cut
to the correct size, as shown in Figure 8.
Complete specifications for size and for
drilling the panel will be found in Figure
6.

The three condensers, C1, C2 and C3,
and the rheostat, R1, may then be
mounted in their proper positions on the
panel. The position of the screw holes
in the panel will indicate the positions in
which to mount the condensers. The
rheostat should be mounted with its
terminals at the bottom.

It is a good plan to attach the panel to
the baseboard at this time, in order to
obtain the correct locations for the
mounting screws on the edge of the
baseboard. Then the panel should be re-
moved from the baseboard and laid aside
for the time bemng.

The binding-post strip, Z, should now
be prepared, as indicated in Figure 9,

. of instruments /¢
But we recommend that the novice follow the list, as the diagrams

act instruments used in the set from which these specifications were made up. Thi:

which have been approved by

If instruments”other

will be the use of difierent spacings for the holes that are
To any reader who has dificulty in obtaining any of the parts which are
R Rapio SERVICE BUREsv, 627 West 43rd Street, New

York City, will gladly assist in seeing that his requirements are promptly supplied.
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THE COMPLETE HOOK-UP
FiGure S: The valve at the left and its circuit receive and amplify the incoming signal
while the right-hand valve is the oscillator which furnishes the ligh-frequency energy
whiclh heterodynes with the incoming signal frequency, resulting in the action described
in the text of the article.

THE EXACT PANEL LAYOUT
FIGURE 6. The panel should be taid out and drilled exactly as shown here. The diameter
of the holes will depend on the sise of the shafts and screws used. Al the instruments
emploved are of the siugle hole mounting type.
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THE WIRING LAYOUT
FIGURE 7: Al instruments are shown here in a slightly altered position, in order to facili-
tate the illustration of the wiring. The wiring is represented by the heavy white lines. To
simplify the wiring, much of it can be completed before the panel is mounted on the
baseboard. This plan is described in the text.
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THE BASEBOARD LAYOUT
FiGure 8: The baseboard is shown here with all dimensions for its preparation and for
the mounting of the instruments. The choke coil and fixed condensers are not shown
because they are supported by the wiring and are not mounted on the baseboard. The
binding post strip is shown in bosition

THE BINDING POST PANEL
FIGURE 9: Complete specifications for the preparation of the binding post strip are given
here.  After the drilling has been completed the binding posts and switch are atiached,
as shown at the bottom of FIGURE 3.
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= is recommended, especially at the ter-
minals of the coil sockets. It goes with-
W s e out saying that all connections should
= ' = be securely soldered.
— Refer constantly to the diagram in
Figure 7 in wiring up the unit. It will
also be helpful to remember, in this con-
nection, that all of the connecting wires
which run in an end-to-end direction |
(in reference to the baseboard) should be |
kept down against the baseboard; these

F_,_.. —— —— — 1 ferred. The free use of soldering lugs

— ‘ connections should be made first, before
the panel is attached to the baseboard.
s All connections which run in a front-to-
e rear direction should be kept up about
- — a half inch from the baseboard. This
b 3 “two plane” method of wiring not only
T . eliminates confusion, but also adds to
- s 7 /e ! s the appearance of the completed job.
e v The wiring of the filament circuits
N should be tackled first. The rear “F”
\ | terminals of valve sockets V1 and V2
Twcaness OFSroca- 5" 74" should be connected and this connector
\ | shoutd be extended back to the “A” (+)
‘l v binding post at the rear of the unit,
— ﬂ Next. connect together the front “F”
t = —— : —— — terminals of the two valve sockets and
J extend this connector on over to termi-
e — [ nal 5 of coil socket A. Join together
THE CABINET SPEClFICATIONS terminals 4 and 5 of coil socket B and
Fioure 10: The cabinet used with the model of the Pre-selector is extend this connector almost the full
@ standard stock size. For those who may wish to construct their length of the baseboard to terminal 1
own cabinets, however, the specifications are given here. of coil socket A, as in Figure 7.
and the binding posts and jack switch S
mounted in their proper positions. If
engraved binding posts are used the r s
should be mounted in the following or}j TDAECEIViER B+H5 TEOHINAL
der, beginning at the left hand end: B+, e .
B—, A}, A—, Antenna, and an Output 7O KFCEVER S +TERHINAL
Post. The switch should be mounted —
between the last two posts. The com- o
pleted binding-post strip is then ready to Eﬁ'{ﬂ}’é)ﬁ 4 LEPINAL o
be permanently mounted on the rear edge
of the baseboard. 72 4/)’7'[/)’/)’,9 g
The two coil sockets and the two '
vacuum-tube sockets should be mounted 70 KECevee
on the baseboard by means of two wood "ﬁ/yfil/yﬂ"ff/)f//yﬂ[
screws each. Then, mount the choke
coil, RFC, in a horizontal position by
means of a right angle brass bracket (or rL| M I [ Il =
it may rest on the baseboard and be held 7 B 97 A-

in position by the connecting wires if
desired). Do not, in any case, try to re-
move the brass bolt that runs through
this choke. The positions of all these
instruments are given in Figure 8. P Y -_5[ LECTOF

This completes the construction work,
except that the front panel has not been
attached to the baseboard. This may be
left off for the time being, as a goodly
portion of the wiring can be completed

without it. i
How to Wire the Pre-selector HOW TO CONNECT UP THE PRE-SELECTOR
In wiring the Pre-selector, the con- Ficure 11: The same batteries may be used to operate the Pre-

. . selector that are used with the receiver. The connections for this
structor may use either bar.e or insulated arrangement are shown above. (Be sure to read the lext carefully
bus wire, but the latter is to be pre- before connecting the Pre-selector.}
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Connect terminal “G” of valve socket
V1 to terminal 6 of coil socket A, and
terminal “P” of this same valve socket
to terminal 3 of this same coil socket.
Connect terminal 2 of coil socket A to
the “A” (4) plus binding post on the
rear terminal strip and also to the “B”
(—) minus post. Terminal 4 of this coil
socket should then be connected to the
“B"” (4) plus binding post at the rear
and another connecting wire run from
this same coil socket terminal to
the nearést terminal of the choke coil,
RFC.

From the other terminal of RFC
make a connection to the “P” terminal
of valve socket V2. Later, another con-
nection must be made from this last wire
to one terminal of the fixed condenser,
CS, so it is well, if insulated bus wire is
used, to bare a space on this wire before
it is actually soldered into place.

The switch, S. should next be wired
up. Its top terminal should be con-
nected to the antenna binding post at
the rear, and the middle terminal to the
extreme right-hand binding post (out-
put) on the binding-post strip at the
vear of the unit. Then, connect the bot-
tom terminal to terminal 1 of coil-
socket B,

It is now time to connect in the fixed
condenser, CS. Solder one of its ter-
minals to the output binding post at the
rear, and make a connection from the
other terminal to the spot previously
bared on the connecting wire which runs
from RFC to the “P” terminal of valve
socket V2.

Finally, connect the grid condenser,
C4, into the circuit, with one of its
terminals going to terminal “G” of valve
socket V2, and the other to terminal 6
of coil socket B.

One more connection may be made
before the panel is mounted. Connect
the rotor terminal of the midget con-
denser, C3, to the rotor terminal of
condenser C2. The panel may then be
attached to the baseboard.

Now connect the rotor of condenser
C2 to terminal 3 of coil socket B;
the stator terminal of this same con-
denser should be connected to terminal
6 of coil socket B. The stator terminal
of C3 should next be connected to ter-
minal “P” of the valve socket V2.

The rotor terminal of condenser C1
should be connected to terminal 5 of
coil socket A and terminal 6 of this coil
socket should be connected to the stator
of this condenser. When this has been
done, connect the terminal of the
rheostat R1 which is nearest to con-
denser C1 to the front “F” terminal of
valve socket V1 and the other terminal
of the rheostat to the “A” (—) minus
binding post at the rear.
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CONNECTIONS FOR THE USE OF SEPARATE BATTERIES

Ficure 12: If the receiver is an AC operated device, the use of

separate batteries for the Pre-selector will be necessary. The proper

connections are shown here. The batteries used in the set-up shown
here are described in the text.

How to Install the Pre-selector

The Pre-selector may be installed at
the end of the receiver nearest to the
receiver antenna terminal. Disconnect
the antenna from the receiver and recon-
nect it to the antenna binding post of
the pre-selector. The “output” binding
post of the Pre-selector should then be
connected to the “Antenna” binding post
of the receiver.

No ground connection is made to the
Pre-selector unless the filament circuit
of the receiver is ungrounded. This lat-
ter condition may be determined by con-
necting a buzzer or 6-volt lamp to the
“ground” binding post of the receiver,
and the other side of the buzzer or lamp
to first the positive and then the nega-
tive terminal of the “A” battery or of
the receiver. During this test the re-
ceiver should be turned “on.” If the
lamp lights or the buzzer sounds it is
an indication that one side of the fila-
ment circuit of the receiver is grounded.
If the test shows that the filament cir-
cuit is not grounded then it will be neces-
sary to connect the ground terminal of
the receiver to the “A” (—) minus ter-
minal of the Pre-selector.

All connections from the receiver to
the batteries or power-pack should be
left as they are. No changes whatso-
ever are needed in the receiver connec-
tions except in the “antenna” connec-
tion as described above. The Pre-
selector requires a 45-volt “B” supply
and either a 4%5-volt or a 6-volt “A”
supply. The same “A” supply as is used

wwWw americanradiohistorv com

for the receiver may be used for the Pre-
selector. UX-199 type valves are used
in the Pre-selector.

It is also practicable to use the re-
ceiver “B” supply for the Pre-selector.
Connections for this arrangement are
shown in Figure 11. It should be
noted that no “B” (—) minus connec-
tion is made to the Pre-selector. This
is because “B” (—) minus is already
connected to one side of the “A” battery
in the receiver.

In case the receiver uses an AC sup-
ply for the filaments (as with Mc-
Cullough AC valves) it will be neces-
sary to use separate “A” and “B" bat-
teries with the Pre-selector. Connec-
tions for this arrangement are shown in -
Figure 12. 'The “A” battery should
consist of three 135-volt No. 6 dry-cell
batteries, connected in series as shown
in the diagram, and two midget-size “B”
battery blocks of 2214 volts each. The
low current-consumption of this unit
makes a larger size of “B” batteries un-
necessary. The midget size (2 1b.) will
provide several hundred hours’ service,
and the life of the dry-cell “A” battery
mentioned will be in excess of 200 hours.

With the connections made, as shown
in Figure 11 or in Figure 12, the unit
is ready for operation. When the switch
at the rear of the Pre-selector is thrown
to the left the Pre-selector is connected
into the antenna circuit between the re-
ceiver and the antenna. When this
switch is thrown to the right, the antenna

(Continued on page 496)
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THE COMPLETE KIT OF LATHE TOOLS

POPULAR RADIO

I

FiGURe 1: Here is a complete set of atiachments (wilh the exception of the jig-saw) for the lathe

described in the first article of this series in the April issue,
becomes independent of outside shops for his wood and metal finishing.

each attachment is described in the text.

With this equipment tie experimenter

The particular use of

Your Laboratory Tools

ARTICLE NO. 2

From this article the home experimenter may learn
how to multiply the capacity of his shop in many ways
through the use of the simple attachments to his lathe

HE purpose of this installment is
to acquaint the reader vith the use
cf the sundry gagjits that are made to
increase the range and capacity of the
lathe described in the first article of the
series.®
A lathe, even more so than mother’s
sewing machine, is perhaps the most
“attached” tool in all of machinedom.
Rarely is it used in its naked form and
rarely does the operator (providing he
knows his mechanical onions) come upon
a job that cannot, by some hook or
crook, be tossed off neatly and quickly.
In some instances he may have to do a

*See PoruLar Rapio for April, 1927,

described in this article.

By LOWELL MADDEN, ]x.

little thinking, but he will eventually
come upon a method that will solve his
immediate problem. After all, the range
of work that may be done on a lathe de-
pends to a large extent upon the in-
genuity and inventive talent of the
operator.

The device marked I in the illustra-
tion is a clamping nut that holds the
slide rest, S, and the tee rest, 4, in place.
This is also pressed into service in hold-
ing the jig-saw attachment and the saw
table for the circular saw. The bolt of
this clamping device comes up through
the slot in the center of the lathe bed
and it engages with a second slot in the

www americanradiohistorv com

attachments mentioned. The slot of
the tee rest, illustrated at 4, is plainly
visible.

There is no substitute for a lathe
chuck and unless a lathe is equipped
with one the operator is confronted with
a handicap that is practically impossible
to overcome, no matter how clever he
may be in arranging makeshifts. A
little scroll chuck for use in connection
with this lathe is illustrated at 2. This
is screwed directlv onto the live center
of the lathe. The knurled portion of the
chuck is tumed to move the jaws in or
out. An extra set of outside jaws greatly
increases the range of the size and form
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of the pieces that may be held in the
chuck.

A chuck of a different type, and one
that is extremely useful in turning down
and cutting off small metal rods, is illus-
trated at 3,

This tool is called a compression
chuck and it is provided with slotted
bushings, two of which are shown imme-
diately in front of it. When the knurled
collar of this chuck is turned, the bush-
ing is pinched in such a way that the
three slotted portions or jaws are forced
together. It will be seen that the range
of movement of these jaws is restricted
to a small distance; consequently only
metal rods approximating the diameter
of the hole in the bushing can be held
tightly enough for turning. As there
is a hole through the center of this chuck
which is in line with the hole in the
center of the live spindle, long pieces of
rod may be fed through the spindle of
the lathe. ‘This will be found particu-
larly convenient when the operator has
a large number of pieces of rod that have
to be cut off.

A tee rest is an attachment used espe-
cially for the turning of wood and light
metal by the use of hand tools. It de-
rives its name from the fact that it is
shaped like a T and that it offers support
for the cutting tool while it is being
manipulated. Such a device may be
identified at 4. The height of the rest is
made adjustable by the use of a small
set screw.

Unless a lathe is provided with a slide
rest, the operator will at all times have
to resort to the use of hand turning tools.
In the case of turning wood, hand turn-
ing tools are, of course, preferable, but
only the crudest sort of work can be
accomplished by the use of such tools in
turning metal. After all, very little con-
trol can be exercised over hand tools and
real accurate turning by their use is prac-
tically impossible. The slide rest made
especially for the lathe under discussion
is Hlustrated at 5.

An examination of this attachment
will reveal two sliding portions, each one
controlled by feed screws. The feed
screw shown at the lower right drives the
cutting tool in a direction parallel to the
work revolving between the lathe cen-
ters, while the manipulation of the feed
screw at the left drives the cutting tool
in a direction at right angles to the work
in the lathe. Tools of different character
intended for special cutting jobs may be
placed in the tool post which is shown
mounted on the top of the slide rest. A
later installment will give more detailed
information concerning the manipulation
of this very important attachment.

Since knurled edges are used on bind-
ing posts and adjusting screws and nuts,
the radio enthusiast will want to have
his lathe equipped with the necessary

means for producing knurled surfaces.
This work is accomplished in a surpris-
ingly simple manner. A little tool with
a roller mounted in the end of it is all
that is necessary. The roller is of hard-
ened steel and it carries on its surface
the impressions that are to be duplicated
to the work revolving in the lathe. A
knurling tool is shown at 6.

In the handle of this particular tool
there is a set of rollers which produce
different knurled effects. These rollers
are interchangeable.

In 7 is illustrated what is known as a
‘“table rest.” This fits into the same
holder as the tee rest. Such an attach-
ment is very useful for grinding down
or squaring off surfaces when an abrasive
wheel is revolving in the live spindle.

When this particular lathe is used for
drilling, it becomes necessary to move
the tail stock spindle forward. While
this may not be done with a feed screw
placed on the end of the live spindle, a
more rapid feeding of the work may be
had by the use of a handle or lever.
Such a lever is illustrated at 8 and its
position on the lathe was shown in one
of the photographs of the first install-
ment. Its real name is a hand feed
lever.

In using a circular saw and saw table
in connection with this lathe, the

operator has at his disposal a most im-
With it he

portant wood working tool.

-
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may cut bakelite and rubber panels with
ease and with every assurance of their
being absolutely square, for the saw
table is equipped with guides which
makes straight sawing a matter slight of
accomplishment. By the use of special
saws, metal may also be cut with this
attachment. The saws for this use,
whether for metal or wood cutting, are
mounted on the arbor 9.

This arbor is turned down at one end
so that the lathe dog at 18 will fit it; the
dog in turn engages with one of the slots
in the slotted face plate at 12.

This face plate is, of course, mounted
on the live spindle of the lathe.

The saw arbor revolves upon the lathe
centers 15 and 16.

The reader may expect more details
covering the operation of this circular
saw installment in a later installment of
this series; what the writer is attempting
to do here is to give the reader merely
an outline of the use of the various at-
tachments so that he will not get into
trouble in attempting to do things that
he should not do.

At 10 the reader will find an illustra-
tion of a drill chuck. This is provided
with a standard No. 1 Morse taper which
is the taper used in the live spindle of the
lathe. Thus the chuck is held in position
merely by forcing it into the taper of
the live spindie with a twisting motion.
The chuck accommodates drills ranging

THE LATHE AT WORK
Ficure 2° This shows how the slide rest, slotted face plate and dog
are used. D is the dog, C the dead center, A the work 10 be turned,
I the handle of binding post of the tool post G, and E and F are

feed screws for the slide rest.
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in size from sixty to one-quarter inch.

As it is not customary (and indeed it
is often impossible) to use a scroll chuck
in turning wood, some other means must
be employed to grip the work so that
power may be transmitted to it from
the live spindle of the lathe. The tool
used for this is illustrated at 11 and is
called a “spur center.”
~ This spur center is provided with an
extremely sharp center and three sharp
spurs mounted at the points of an equi-
lateral triangle. The spur center also
carries a No. 1 Morse taper, so that it
may be inserted and held in the live
spindle. When this tool is used, the
wood to be turned is forced against it
until the sharp spurs sink into it and are
completely lost to view. The opposite
end of the work to be turned revolves
on the dead center of the lathe—always,
of course, with the aid of a drop of oil.

The face plate for this lathe carries
two slots and is shown at 12. These slots
may be used in holding pieces of metal
to the plate for various turning jobs.
The plate screws onto the live spindle of
the lathe.

When drilling is being done with this
lathe, it will be necessary to use the at-
tachment illustrated in 14. This is
called a “drilling pad,” and it fits into
the dead center or tail stock spindle.
Here a No. 0 Morse taper is used which
is the taper provided for in the tail
stock spindle. In drilling, the work is
rested against this pad and is carried for-
ward to the drill by the manipulation of
the feed lever illustrated at 8.

It is an easy matter to mount an
abrasive wheel in this lathe by the use
of the attachment 14. This is called a
“grinding wheel arbor.” and as it is pro-
vided with a No. 1 Morse taper, it may
be inserted in the live spindle of the
lathe in a jiffy. A clamping nut presses
the grinding wheel tightly against a
shoulder, thereby preventing it from
slipping while work is being done. Nat-
urally the bushing in the grinding wheel
must correspond to the diameter of the
arbor. This particular attachment may
also be used for holding. polishing or
buffing wheels.

A lathe without centers is really no
lathe at all, for in every case of turning
either wood or metal the operator must
revolve his work between centers. One
center, the live center. revolves with the
work, holding it at the same time in a
central position while the dead center
(on the tail stock) remains stationary.
Lathe centers should be ground accu-
rately and they should be made of espe-
cially hard steel. When the centers of
the lathes are inaccurate the accuracy
of the whole tool also suffers. This is
by way of a warning to the amateur
operator.
accuracy of his lathe he should by all
means take good care of the centers and
see to it that they do not become bat-
tered or rusted.

The two centers used with this par-
ticular lathe are illustrated in 15 and 16.
The large center, which is used in the
live spindle, is a No. 1 Morse taper
shown in 15, while the dead center is a

If he wants to preserve the -
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No. 0 Morse taper, which is illustrated
in 16.

In turning flat pieces of wood, it is
necessary to employ a screw center.
Such a center will be found at 17. It,
too, is provided with a No. 1 Morse
taper, so that it may be forced into the
live spindle. An ordinary wood screw
is mounted in the center of this device
and the wood to be turned is held in
such a manner.

Two different types of lathe dogs are
presented in 18 and 19.

It is the work of these dogs to trans-
mit power to metal revolving between
the lathe centers. Their use is a little
too complicated to be described in this
installment; consequently the writer is
withholding this informaation until the
next installment of the series when the
description will be given over to the
subject of metal turning between
centers.

Included in the bracket at 20 is a
group of lathe tools for use in the slide
tool rest which was previously de-
scribed. Special cutting jobs require
special tools. and a set of 12 tools with
cutting edges of different shapes and
sizes are really necessary. For instance,
it would be a poor mechanic who would
attempt to cut off a piece of metal rod
with a finishing tool or to cut a thread
with a cutting-off tool. One of the most
important things in learning how to
operate a lathe is to know when and how
to use the different cutting tools.

Every tool will be treated separately
as this series of articles progresses.

Underwood & Underwood

THE INSTRUMENT THAT WILL STANDARDIZE WAVELENGTH MEASUREMENTS

This harmonic amplifier, just completed by the Bureau of Standards Radio Laboratory, has been

designed to set the standard to whick the wavelengths of all radio stations in the country may

be adjusted. With Lhis instrument Lo regulate wavelengths and the Radio Commission to adjust
broadcasting congestion, the ether skould soon be relieved of congestion.
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THE WORLD’S FIRST “TELEVISION BROADCASTER”

From this transmitter, at Station 2TV, in London, Mr. Baird (at the reader’s left) made

the first trials of broadcasting pictures and real scenes, all of whick could be picked up

by anyone who has the proper receiving apparalics. When television has been perfected

and cheapened (as it is surc to be soon, either by Mr. Baird himself or by some other

of tie many experimenters now at work), this apparatus may have the same historic
interest that the first broadcasting transmitlers have to-day.

THE LATEST EXPERIMENTS WITH

Television and “Black Light”

€ Human faces have been translated into sound and that sound has
been sent by radio and recorded on phonograph records.

( Individuals have been “seen” by television in an absolutely dark
room in which the unaided human eye sees nothing.

€ These are among the recent accomplishments of the English
experimenter, Mr. John L. Baird. In this exclusive article Mr.
Baird describes, for the first time over his own signature, the
details of the recent experiments which have attracted interna
tional attention to his work.

By JOHN L. BAIRD

ELEVISION may be described
briefly as the transmission of the
images of actual scenes by radio or teleg-
raphy with such rapidity that they
appear instantaneously to the eye of the
observer at the receiving end.
Fortunately for the success of tele-

vision, the eye has a time lag; the images,
therefore, need not actually be trans-
mitted instantaneously. In fact, if they
are transmitted at the rate of eight per
second the transmission appears to the
eye to be instantaneous.

In television, then, we have to trans-

www americanradiohistorv com

mit at least eight images per second.
These images, it should be clearly
understood, are ot photographs, but
images of the actual living scehe.
The transmission of eight photographs
per second would not give television, but
would be the transmission of a cinemato-


www.americanradiohistory.com

Page 448 POPULAR RADIO

- TH: INARA-RED RAY A3 NOW USED. FOR TELEVISION.

Ultra Volet
nyisiele o
human eye .

Roce wing gad sameand ; Bl 1o the haman ey o
R ! b e anuw “zpparen by B o <oaw At apparatLs
= : . = . L STV Sb"\.l\-tﬂd f Ml e comploty dasmoaes
Infra-Rad - lavodle - s —
thg human ¢ .
E.r inhb e W0 *
Light=2enditive .-dl
at uped U e
Barind ~ Telavinos,

appava nth
& dar b
o man ¢ T 3
bn'll__-l‘ll Ulume wotee
by nira Rat rmy

NTHE RoCInding sCREEN,

[ .*
ANlaca .,umu::
FAY Fad2uste

THE ATFARATUS USED TO REXERVE THE VIEV/Y (LLUMINATED &% THEIayviS BLE BEAM OF THE INFRA-RED FEARCHLIWAHT AND RENDER 1T
VIMBLE TO YHE EVE OF THE OPERATOR,.
= =

Bon comtaurmine | T
A mMUTE o i Bl Transnutring
bgnt behimd i il analuy 5u‘
- - m...nhameall g ch‘u\ —
VAW : .1.\ | \(.j\ 'k-o R\th }"

. traverae sevaan. |
d,::?”’_”a“"“" 24 Sutsr casy PIVEREN -—’4‘1 Hv‘ikf
el s - iﬁi = J

inmae ofF o ‘\n‘tlul
Aang thoowin on

'euwu\q Al
devive whic h‘g\lb

Shaft ariving
iy the putury .

sygchroni 31nd :f M Npet '“‘ '
inko nenuke arcas QAT 1 bwids ” e
AR transouts it

to the lLight

i visible b lhc e ervere
Senditive il | Syx Mg Socnd rovaaled By

the Infra-Red search lugh i
The London Flectrotype Agency. Lid.

An Artist’s Conception of How the “Black Light” Televisor
Might Be Used in War

. Baird’s apparatus may be operated by tke invisible infra-red rays, cjten called “black light,” just as
zt can by the ruys of visible light. In this drawinz, Mr. G. H. Davis, of London, imagines a force, attack-
ing in complete darkness, detected by the dejenders, powerful beams of infra-red rays being reflected back
into the Baird televisor. Critics may object that no way is known, at present, to produce beams cf mfra-red
rays having the enormous intensity necessary for this feat, but it is comceivable that new infra-red search-
lights can be perfected if they become necessary. At the bottom of the drawing is an outline of the Baird
apparatus. In the upper left-hand corner is the compiele specirum of light rays, showing the place of

the infra-red rays, in the invisible region just below the red
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graph film, or “‘telekinematography.

Nor is the transmission of a single
photograph, in any space of time, tele-
vision. ‘That is another science alto-
gether, “known as phototelegraphy.”

The problem of television has been
approached by two different methods.
The first, and most obvious, was to build
an apparatus in imitation of the human
optical system.

The human eye consists essentially of
a lens which casts upon the retina an
image of the object viewed. The surface
of the retina consists of several millions
of hexagonal cells into which come nerve
endings from the optic nerve. These
nerve endings are believed to be im-
mersed in a light-sensitive substance
known as “visual purple.” ‘This sub-
stance is ionized by light, changing
its color from purple to a grayish
yellow.

Present-day theories of vision assume
that the ionization of the visual purple
sends impulses along the nerve fibres to
the visual centers of the brain. In life
the visual purple is continually renewed
so that, in effect, the eye might be com-
pared to a cinematograph camera—with
the difference that in place of using a
moving film, coated with a light-sensitive

o
From a photograph made especially for Popuiag Ranio

hai
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THE CELLULAR STRUCTURE OF THE PROJECTOR

By this series of melal tubes, reminding one of the many-lensed
struclure of the eye of an inseci, the scene to be transmilted is split
up into a large number of smail units, one unit being seen throush
each of the small tubes. The slotted disks of the transmitter revoln
behind this cellular siructure, so that the units of scene corresponding
to the individual tnbes are exposed in succession and allowed to pass
into the photoelectric cell, Lo be sent out in lhe same succession over
the radio wave to a synchronized receiver.

I'rom a plotograph made especially for Popurar Rapio

SEEING AND HEARING BY RADIO

in this latest experimental model of the Baird television receiver, a
loudspeaker is incorporated in the same cabinet, so that speech and
sight can be received simultaneously. The seceiving apparatus inside
the case reproduces, in regular order, the signals corresponding lo the
scene unils sent by the transmitter. The action is so rapid that these
individual units of light or shade blend ta wmake g complete repro-
duction of the original scene. The limited number of wunits into
which the scene is divided means, however, that some detail is lost.
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emulsion, the light-sensitive emulsion it-
self is continually changed.

In the h.man television system the
scene viewed is transmitted to the brain
as a mosai€ consisting of an enormous
number of little areas, each of vhich is
transmitted at the same time to the
receiving centers of the brain.

Artificial vision models on these lines
were actually made by several early tele-
vision workers. In 1906 Rignoux and
Fournier constructed an apparatus the
transmitter of which consisted of a wall
covered with 64 large selenium celis;
each of these cells was connected to a

rresponding shutter at the receiving
station, so that when light fell on any
cell its corresponding shutter opened at
the receiving station and a spot of light
appeared on the receiving screen.

By covering the transmitting wall with
large stencils, shadowgraphs of letters
and geometrical figures were transmitted.
The stupendous number of cells, wires
and shutters required, however, made the
practical development of such a scheme
out of the question.

The second line of attack was to use
one cell only and cause each of the ele-
mental areas to fall in succession upon
this one cell, the varying current from
the cell to be transmitted to the receiver
and there control the intensity of a
point of light traversing a screen in syn-
chronism with the traversal of the image
over the cell. This point of light was
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to be bright at the high lights and dim at

the shadows, and was to make eight com-
plete traversals of the screen per second,
so that persistence of vision would cause
the whole image to appear instan-
tanecusly to the eye.

To devise optical apparatus capable of
causing an image to traverse a cell proved
to be a comparatively simple matter and
a considerable number of similar devices
were invented at an early date.

Had this been the only problem, tele-
vision would have been achieved forty
years ago.

But the real problem was to obtain a
light-sensitive device capable of giving
an adequate response at the immense
speed of signalling necessary. The early
workers had only the selenium cell to
work with, and this was found to be far
too sluggish. Later, when the photo-
electric cell was discovered, it was
eagerly seized upon by television
workers, but although the response of
the photo-electric cell is instantaneous,
its output is so minute as to be insuffi-
cient for the purpose.

The modern development of ther-
mionic tube amplifiers altered the whole
aspect of the problem by giving a means
of amplifying the most minute currents
to almost any extent, and an attempt
was made to use tube amplifiers in con-
junction with the photoelectric cell.

Again, however, disappointment was in

THE REVOLVING DISCS
At the two discs revolve behind the cellu-
lar structure of the projector, the combina-
tion of the spiral slot of one disc with the
radial slots of the other disc exposes the
unit tubes of the cellular structure, indi-
vidually and in succession, thus creating
the signals to be sent.

store. Even the stupendous amplifica-
tion now obtainable was insufficient.

Using a potassium cell, to obtain an
adequate reponse would require, I esti-
mate, an amplification at least one
thousand times greater than that obtain-
able with the present thermionic tube.

When the number of stages of ampli-
fication is increased beyond a certain
point, the intrusion of parasitic noises
due to battery irregularities and other
causes sets a practical limit to the am-
plification obtainable. By using great
care this limit can be extended, but
even then a further limit is reached
when noise due to the irregular elec-
tron emission of the tube filament makes
its appearance.

The tube, however, in conjunction with
the potassium photoelectric cell, while it
did net produce television, enabled
shadows te be transmitted, for with
shadows the light problem does not arise.
The cell has only to distinguish between
complete darkness and a light which may
be almost as intense as we like to make it.

In television, however, only the light
reflected back from the elemental areas
of the image is available, and this light
is infinitesimally small.

The first problem, then, was to produce
a device capable of giving an adequate
reaction to this very minute stimulus.

Four years ago, when I decided to
devote my entire time to an effort to
achieve television, the problem seemed
comparatively simple. Two optical ex-
ploring devices working in synchrenism,
a light-sensitive cell and a controlled
varying light source capable of rapid
variation were all that were required,
and these appeared to be. te use a patent-
office term, already “known to the art.”

The problem of synchronism had, ap-
parently, already been solved in multi-
plex telegraphy. A number of optical
exploring devices were already known.
The photoelectric cell in conjunction
with the thermionic tube appeared to
offer a ready-made light-sensitive device,
and the glow discharge lamp an ideal
light source.

The only ominous cloud upon the
horizon was the fact that in spite of the
apparent simplicity of the task, no one
had produced a demonstrable system of
television,

The trouble lay in the cell.

After six months of work, however, 1
managed to get shadows through. The
step from shadows to images by reflected
light proved extremely difficult, but in
April, 1925, 1 had the satisfaction of
transmitting simple outlines by reflected
light.

The outlines transmitted with this
first machine were crude and flickering,
and were simply outlines; no gradations
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of shading and no details were visible.
The mechanical details of the trans-
mitting and receiving apparatus used in
these early experiments have already
been described in these pages.*

The next step—to produce a real image
with light gradations and detail—was a
good deal more difficult than I antici-
pated. The image persisted in coming
through simply in black and white.

After six months of effort, however,
the remaining difficulties were overcome,
and I had the satisfaction at last of see-
ing on the receiving screen a real image
with gradations of shading and detail,

An open invitation was extended to
members of the Royal Institution and
on January 27th, 1926, forty members
witnessed what was, I believe, the first
demonstration of true television ever
given.

In describing the results I cannot do
better than quote from the report pub-
lished in the Electrician on June 25th,
1926:

“A young lad, one of the office staff,
first took his place in front of the
transmitter, and was clearly recogniz-
able, not as a sithouette, but with half-
tones and detail, in appearance similar
to the early cinematographs.”

The images obtained during the first
demonstrations of real television were
flickering and imperfect, and their im-
provement is one of the problems in
which I am now engaged.

Three methods of casting an image are
known. A lens, a mirror or a pin-hole
may be used. I have, however, devised
another method by means of which an
image may be projected; this method,
which has been used by me in some
recent experimental work, may prove of
interest to readers of POPULAR RaDIO.

A cellular structure is built up of a
bank of tubes of very small bore. A
view of the arrangement is shown on
preceding page.

Each of the tubes conveys a small ele-
mental area of illumination, so that we
now have the image split up into scores
of tiny round sections or dots; it only
remains to impress the light values repre-
sented by each individual dot on to the
light-sensitive cell in its proper sequence.

This can be done by means of two
discs revolving between the tube block
and the cell. For this purpose I have
retained two of the discs of my original
machine. One of these discs has a long
spiral slot in it, whilst the other has a
series of radial slots. These are mounted
immediately behind the block of tubes,
in such a manner that the discs overlap,
the overlapping portions moving past
each other in opposite directions as the
discs revolve, The diagram on this page
shows the arrangement.

*See PopuzAR Rapio for November, 1926
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The spirally slotted disc, revolving
comparatively slowly, exposes layer after
layer of tubes to the light-sensitive cell,
shifting its opening across the block in
a vertical direction. The slots in the
other disc, which revolves at a high rate
of speed, are so arranged, however, that
the light ray of only one tube at a time
is exposed to the light-sensitive cell.

Thus, while the lower layer of tubes
is open to the cell through the spiral slot,
the slots in disc swing rapidly along
the line and flash the light of each tube
in turn onto the cell. Then the next row
of tubes is dealt with, and so on, until
the entire image has been flashed over
the cell.

At the receiving end exactly similar
apparatus is installed, only the light-
sensitive cell is replaced by a source of
light which is varied by the incoming
electrical impulses, which are strong for
high lights, medium for half tones, and
zero for dark parts of the picture.

Immediately in front of the block of
projecting tubes, at the end remote from
the spinning discs, there is a ground
glass screen upon which the picture ap-
pears, a reproduction of the original,
complete with even gradations of light
and shade, and showing the movements
of the sitter as would a movie film.

A peculiarity of a cellular structure is
that the image it projects has no focal
depth; that is to say, if the structure is
held up so that an electric light bulb can
be seen through it, the image of the bulb
will remain exactly the same size,
whether the structure is held close to
the light or several feet away from it.
The only noticeable difference is that the
further away it is held the more blurred
the image becomes.

Whereas my original machine, employ-
ing a combination of shutters and lens
discs to project the image onto the light-
sensitive cell, tended to produce at the
receiver a picture made up of closely-
fitting narrow strips, the new method
gives a picture made up of tiny dots,
likte a newspaper reproduction. The
grain can be made finer by this method,
and the picture can be reproduced on a
larger screen, but even so the ultimate
degree of fineness obtainable, when en-
larging the screen, is necessarily limited
by mechanical imperfections. Qbvi-
ously there is a limit to the number and
thinness of the projection tubes which
can be employed, as also there is a limit
to the speed at which the discs can be
revolved.

My next step, therefore, was to find
an exploring method free from these
limitations, and 1 have now succeeded
in doing this. Unfortunately, I am not
yet at liberty to describe this latest de-
velopment, owing to the patent situa-

F. M. Delano, Jr., Paris
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A FRENCH SCIENTIST'S REPORT TO “POPULAR RADIO”

“I have seen a demonstration o

} Mr. Baird’s system of television.

1 saw the image of a vouth on an illuminated screem. It was very
small, but I could see him open and close his eyes and mouth, turn
his head, and so om, as requesied. Although the image was not per-
fect, the youth could be recognized. Without doubt, Mr. Baird has
demonstrated true television.”—GEN. GusTAVE FERRIE,

tion, but it can be stated that, by means
of it, any degree of fineness of grain can
be optically obtained, and there is no
mechanical limit to the speed of the
operation.

One interesting phenomenon in con-
nection with television is that if the out-
put currents of the light-sensitive cell are
listened to in a telephone receiver, they
are heard as sounds, every object or
scene having its own peculiar character-
istic sound.

For example, the fingers of a hand
held in front of the transmitter will give
rise to a sound similar to the grating of
a very coarse file, while the human face
will cause a high-pitched whistle which
will vary in pitch as the head is turned
or even when the features are moved.

I have had a few phonograph records
made of the “sounds” made by the faces
of different persons; by listening care-
fully to the reproductions of these rec-
ords it is possible to distinguish between
one face and another by the sounds they
make! With practice, faces may even
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be recognized by the sounds produced.

A further interesting point is that
these records may be turned back into
images by making them vary the current
at the receiver, so that we can now store
a living scene in the form of a phono-
graph record as well as in the form of a
cinematograph film! ‘There is room here
for the imaginative to indulge in specu-
lation on the scope for future develop-
ment along these lines.

In the first demonstrations of tele-
vision it was necessary to use an intensely
brilliant illumination, and this caused
the sitters considerable discomfort. I
was told that even a vaudeville star
would shrink from such an intense spot-
light.

While working on reducing the light
necessary, the thought occurred, why not
dispense with light altogether and use
rays outside the visible spectrum? But
would the light-sensitive cell respond?

First of all I experimented with ultra-
violet rays. but these proved troublesome

(Continued on page 498)
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THE PICTURE WIRING DIAGRAM

FiGURE 1: Here the wiring is shown in heavy BLURlines; the instruments themselves and

the various parts and accessories are dratwn in BLACK.

The rectangle at the right shows

the connections to be made on the binding post panel, the large middle rectangle those to

the instruments mounted on the bottom half of the metal case.

At the left s indicated

the wiring of the instruments on the top half of the case.

How to Build the Varion Power-Pack

Here are the exact constructional details for building a high-
powered unit that uses the gaseous type of full-wave rectifier tube.

This unit will supply the proper voltages for any set.

Simple con-

struction and complete shielding are among its features.

By LAURENCE M. COCKADAY

Cost oF Parts: Not more than $58.00

HEeRE ARg THE PARTS TrHat WERE Usep IN THE LABORATORY MopiL oF THis RECEIVER—

A—AmerTran transformer, PF-64 (un-
mounted) ;

B and C—Amerchokes, No. 854;

D—Sangamo Varion condenser block, 14
mfds. total capacity;

E—Sangamo Varion condenser block, (two
.1 mfd. units with one common ter-
minal) ;

F—Eby UX-type socket;

G—Ward-Leonard Varion resistance unit,
12,000 ohms total resistance;

H—Ward-Leonard resistance, 5000 ohms;

I—Ward-Leonard resistance, 2250 ohms;

J1 and J2—any approved heavy-duty
potentiometers, 2000 ohms (Centralab
units illustrated) ;

K1, K2, K3, K4, K5, K6, K7 and K8—any
approved binding posts (Eby posts
illustrated) ; marked Fil,, Fil., “C”
battery—, “B” battery—, “B” Det.
+, 67-volt, 90-volt +, and “B” am-
plifier 4, respectively;

L—Drilled and engraved bakelite panel,
2 inches by 9 inches by Y-inch;

M—Attachment plug;

N-—Beaver Feed-thru switch;

O—Any approved fuse plug, 6 amperes
(Economy plug illustrated);

P—Hart & Hegeman receptacle, No. 9154;

Q—Stamped and drilled metal case;

R—Mounting brackets for transformer;

S—Tobe filter condenser, 2 mfd.;

3 dozen—6/32 brass machine
34-inch long;

4 6/32 brass machine screws,
long;

1 6/32 brass machine screw, 2Y5-inches
long;

6 feet standard lamp cord.

SCrews,

1V4-inch

OST of the descriptive articles on
power-packs have dealt with a
construction wherein the various instru-
ments used in the pack were to be
mounted on a wooden baseboard. This

style (commonly called ‘breadboard
mounting”) has proved satisfactory for
amateur use. If the whole unit were to
be assembled on a metal chassis that
could be totally shielded so that the

www americanradiohistorv com

high-voltage wiring could be protected
from the hands of the operator, there
would be a considerable advantage,
however.

This latter type of construction, which
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T'ke list of parts given above includes

PoPULAR Rap10 and whichk may be used with good results.
in this article will tell him exactly where to bore the holes an
the ones listed are used, the only change that will be necessa
the sub-base for mouniing the instruments.
in making up these model receivers and powe

Page 453

i the exact instruments used in the set from which hese specifications were made up. The
experienced amateur, however, will be able to pick out other reliable makes of instruments whick have been approved by

But we recommend that the novice follow ihe list, as the diagrams
d exactly where to place the connections.
ry will be the use of different spacings for the holes that are drilled in
To any reader who has dificuily in obiaining any of the parts which are necessary
¥ unils, POPULAR RaD10 SERVICE BUREAU, 627 West 43rd Street, New York City,

If instrumenis other than

will gladly gssist in seeing that his requirements are promptly supplied.

has been followed in the new unit, elim-
inates any possibility of electric shock
to the operator of the set with which
it is to be used.

In designing the new unit, special
consideration was given to wide vari-
ation of intermediate voltages necessary
on commercial types of receivers; there-
fore taps have been provided for volt-
ages of 67-volts, 90-volts, and the high-
voltage tap which goes up to 200-volts,
as well as a variable voltage for the de-
tector valve and a variable “C”" battery
voltage for the last power tube.

A further feature of the new unit
is the ability to supply alternating cur-
rent at 5-volts for the UX-171 type
power valve. By means of a simple
adapter any set may use a power valve

&
)
&
&
O
G
@

in the last stage and obtain its “A”
“B” and “C” voltages direct from the
power-pack, while the other vacuum
valves in the set may be supplied from
a storage battery or from an “A” power-
pack.

The unit is also equipped with a fuse
and an extension cord for plugging into
the light socket with a separate switch
for turning it “on” and “off.”

The power-pack is designed especially
for the use of the new gaseous rectifier
valves and the following tubes have been
approved for use with the unit:

1. Raytheon 85 mil. double-wave rectificr
valve;

2. Q.RS.
valve;

3. Edlo BH double-wave rectifier valve;

85 mil. double-wave rectifier

o i =

4. Speed double-wave rectifier valve;
5. Schickerling double-wave rectifier valve.

The condensers have been especially
grouped into two compact blocks with
handy terminals for wiring up. The
resistance elements also have been made
in special tapped units that make for
simplicity in connection.

The Varion power-pack may be used
to furnish power for any type of set now
on the market or with any type of re-
ceiver that may be built by the ex-
perimental radio fan.

The circuit diagram for the power-
pack is given in Figure 3.

How to Construct the Unit

After all the instruments and ma-
terial for building the power-pack have

THE INNER ARRANGEMENT OF THE POWER-PACK

FIGURE 2: The parts of the power-
arrangement pictured above, showin
(All of the parts shown in this illust

the list of parts and the constr
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pack are screwed to the metal case in the simplet
€ the pack with the lop of the melal case ofl.
ration agre designated by letiers thai correspond to
uctional data given in the text of the article.)
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Freure 3: This drawing gives the elecirical circuit an

THE SCHEMATIC WIRING DIAGRAM

d connections of all the parts that

are used in this new unit—a unit that is designed to give increased power and more stable
operation when connected lo a radio receiver.

A FRONT VIEW OF THE UNIT o~
FicuRe 4: At the left is the switch, N, which turns the unit “on” and

lloﬂ.”
the small panel.
right-hand corner of the unit.

The two variable voltage controls,
The tube itself is inserted in
The metal case completely covers all

J1 and J2, are located on
the opening at the rear

of the live parts of the unit.

"'-

A REAR VIEW OF THE UNIT
Freure 5: The fuse plug, O, is mounted on this end of the metal case,

Q. The double

wire goes to the switch, N, shown in Figure 4, and to
the lighting socket plug that makes connection with the

lighting lines.

The power-pack is built to operate on an alternating circuit of 110
volts and from 50 to 60 cycles.

been procured, the unit may best be
put together in the following manner:

First of all. mount the binding posts,
K1, K2, K3, K4, K5. K6, K7 and K38, on
the small connection panel. L, and mount

the two potentiometers, J1 and J2, as
shown in Figures 1, 2. and 4.
The resistance, S. need not
mounted until the set is wired up.
When these parts have been mounted

be
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on the small panel, L, the panel may be
fastened to the bottom half of the metal
case, Q. by means of four machine
screws and nuts.

Next. mount the resistance unit, G, en
the metal case, Q, by means of two ma-
chine screws and nuts, as shown in Fig-
ure .

Then mount the two choke coils, B
and C. in a similar manner.

Next, fasten down the large condenser
block. D. and the two smaller condenser
blocks, E and S. When this is done,
fasten down the resistance, I, by in-
serting the long 2%4-inch brass machine
screw up through the base, and by plac-
ing a washer and nut at the top end.

Then mount the valve socket, F, first
cutting out a small square of heavy
cardboard, the same size as the base of
the socket, and placing it between the
socket and the metal case.

Lastly, attach the four brass brackets,
R. to the transformer, A, as shown in
Figure 8 and mount it in position, ex-
actly as shown in Figure 1.

This completes the constructional
work on the bottom half of the case, Q.

Next, fasten the receptacle, P, to the
upper half of the case in the proper
holes by means of the two machine
screws that come with the unit.

The constructional work is now com-
plete and the unit is ready to be wired.

How to Wire the Power-Pack

1f the picture wiring diagram is
followed in wiring up this unit, the job
will be found to be an easy one. Use
a rubber covered hook-up wire or a
flexible wire such as Celatsite for this
work. Follow the connections shown in
the picture wiring diagram in Figure 1
exactly and no difficulty will be ex-
perienced.

When wiring up the connections to
the binding posts, it would be advisable
to take out the choke coil nearest the
panel while this work is being done,

(Continned on page 495)
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THE DRILLING PLAN FOR THE BOTTOM HALF OF THE CASE Q

Ficure 6: This shows the exact positions o

on the bottom half of the metal case. The
of drill, for easily fastening the

f all the holes for mounting the instruments
holes should be drilled with the correct size
screws that are used in nmounting the instrument

%

9 |

eV B pr
|

gl'
g e — —_——

THE DRILLING PLAN FOR THE SMALL PANEL L
FIGURE 7: The dimensions and layout for the holes used in mounting the instruments and
binding posts are clearly indicated. The sizes of the holes should be determined before-
hand by measuring the sizes of the screws on the binding posts and the shafts of the two
instruments that are to be mounted on this panel
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DIAGRAM OF THE ELECTRICAL CIRCUIT

Ficure 1: Here is shown the theoretical wiring of the Hi-Q receiver.
second stage of high-frequency amplification and the detector
stage shields and that the condensers, E and F, mounted on these shields are

by a single-control tuning knob and shaft.

HOW TO ASSEMBLE

Notice that the

are shielded with complete

connected

The Hammarlund-Roberts Hi-QQ Receiver

This series of articles on the assembly and operation of popular kits of
be obtained for building reaily good
articles, in that the sets described hav
mental Laboratory by commercial engineers. The sets that

radio receivers will differ from the
e been designed outside of PoPuLAR Rapio Experi-
will be picked for description,

parts that may
“How-to-Build”

however, will have been carefully tested in the Porurar Rapio Electrical Testing Labora

tory and will be

By JOSEPH CALCATERRA

Cost oF Parts: Not more than $63.50

chosen for their outstanding features and all-around efficiency.

Hsre Is A LisT oF THE ParTS: RECOMMENDED FOR THE CONSTRUCTION OF THE RECEIVER—

A, B and C—Set of Hammarlund auto-
couple coils;

D, E and F—Hammarlund midline vari-
able condensers, .00035 mid.;

G—Hammarlund Jr. variable condenser,
32 mmid.;

H1l and H2—Hammarlund equalizer con-
densers;*

I—Sangamo grid condenser with grid-leak
mounting clips, .00025 mid.;

J—Sangamo fized condenser, .001 mid.;

K1 and K2—Sangamo fixed condensers,
00015 mid.;

L1, L2 and L3—Sangamo by-pass con-
densers, ¥ mifd.;

M1 and M2—Samson low-frequency trans-
formers, 3 to 1 ratio, type HW-A3;

N—Carter short jack, No. 1;

OP—Carter combination midget rheostat
(10 ohms) with filament switch, No.
M-10-S;

Q—Durham metallized resistor, 2 megohms;

R1 and R2—Amperites, No. 1A;

R3—Amperite (No. 1A for UX-201-a type
valve; No, 112 for UX-112 or UX-171
type valves);

R4—Fixed resistance, 2 ohms (supplied in
foundation unit);*

S.—Carter “Imp” antenna switch, No. 12;

T1 and T2—Shields;*

U—Composition panel, drilled and en-
graved;*

V1, V2 and V3—Benjamin sockets, No.
9040;

V4 and V35—Benjamin sockets
bases, No. 9049;

W—Hardwood baseboard;

X-—Composition sub-panel;*

Y1 and Y?2—Marco vernier dials, No. 192;

Z—%Ebco” Hi-Q cabinet;

10 binding posts.

¢ The Hammarlund-Roberts
includes drilled and engraved panel.
sub-panel. X, jelds, T1 and T2, equalizers,
H1 and 12, extension shaft, resistance unit, R4,
screws, nuts, etc.

without

foundation unit
U, and

HE Hammarlund-Roberts Hi-Q

circuit is the result of a concerted
effort to produce a receiver which
would be simple to operate; that would
be non-oscillating, selective, give even
amplification over the whole wavelength
range and be adaptable for use under all
ordinary conditions of location, antenna
length and skill of the operator.

This receiver is, fundamentally, a
five-valve tuned high-frequency receiver
taking advantage of the good points
usually found in this type of circuit but
so designed as to eliminate the bad fea-
tures that have caused many fans to

frown on the ordinary tuned-high-fre-
quency set.

In the first place, the ordinary receiver
makes no provision for a variation in
the antenna length of the individual in-
stallation or for its distance frem the
broadcasting stations.

In the Hi-Q receiver this is taken care
of by using a tapped primary winding
permitting an adjustment of the number
of turns in the antenna circuit and a
consequent variation of coupling and
transfer of energy. In this manner it
is possible to adjust the receiver for
operation on a long antenna by reducing

WwWWwW americanradiohistorv com

the number of turns of the primary
winding or adjust it for operation on a
short antenna by increasing the number
of turns in the antenna circuit. A two-
point antenna switch, S, is used for the
switching opcration.

While there are three tuned circuits in
the receiver, simplicity of tuning has
been accomplished by ganging the second
and third variable condensers, E and F,
on one shaft. Any slight variation in
the two condensers may be balanced up
by adjusting the auxiliary tuning con-
denser, G, which, when once properly
adjusted, need never be touched again.
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The positions of these parts is shown
clearly in Figures 2 and 3.

Up to this stage there is little dif-
ference between the Hi-Q and many of
the other tuned-high-frequency circuits.
The real secret behind the remarkable
efficiency of the circuit lies in a novel de-
parture from ordinary practice in the
design and operation of the high-fre-
quency transformers in this receiver.

Instead of the usual arrangement of a
fixed coupling between primary and
secondary windings, these high-fre-
quency transformers employ variable
coupling between the two windings. By
this means it is possible to overcome the
disadvantages growing out of the old
system.

With these variable-coupling trans-
formers, it is possible to increase the
coupling to the point where maximum
efficiency is obtainable at high wave-
lengths, using a large number of turns
and tight coupling, without risking un-
stable operation and oscillation at the
low wavelengths. When the receiver is
tuned to lower wavelengths, the coupling
is automatically decreased or “loos-
ened”; this reduces energy transfer and
prevents unstable operation or chocking
of the vacuum valves.

Page 457
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A VIEW OF THE RECEIVER FROM ABOVE

Ficure 2: This shows the general arrangement of the complete ve-
ceiver, with the top portions of the two shields removed so thal the
parts mounted inside may be seen.

throughout its range. By the scientific
design of the cam, the coupling of the
coils is adjusted to the best point for
each wavelength setting of the variable
condenser on which the coil is mounted.

This automatic variation of coupling

This variation of coupling is ac-
complished through an ingenious cam
arrangement by means of which the
primary coil is made to change its re-
lationship to the secondary winding as
the variable condenser is adjusted
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THE PICTURE WIRING DIAGRAM
FIGURE 3: In this drawing ail of the parts that are mounted in vision are drawn in BLACK

The ﬁxegi condencer, J, shown in dotted BLACK lines at the upper right-hand
corner af the diagram, is mounted underneath the first transformer.

All of tie wiring

that is ‘n view is shouwn in solid, heavvBLUE lines and the wirin 8 beneath tie low-frequency

panel at the right is shown in doited BLUE lines

www americanradiohistorv com
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A FRONT VIEW OF THE HI-Q
Ficurs 4: The various controls on the panel of the Hi-Q are marked
with letters whick correspond with the lists of parls given at the
beginning of this article.

provides a simple but efficient method
of obtaining maximum amplifica-
tion throughout the whole wavelength
range.

Another feature that is worthy of
mention is the method used to eliminate
oscillation because of feedback through
the vacuum valves. The primaries of
the high-frequency transformers are
wound in one direction, but are tapped so
that it is possible to connect the circuits
to produce neutralization of the vacuum
valve capacities in tubes V1 and V2,
and prevent the howling and radiation
nuisance so common in ordinary tuned-
high-frequency receivers. Stabilization
is obtained by adjustment of the equal-
izer condensers, H1 and H2, shown
schematically in Figure 1.

The designers were aware of the in-
creased “kick” that could be obtained
by the use of a regenerative detector
but they knew too the regenerative de-
tector’s tendency to produce distortion
through sideband cutting, a type of dis-
tortion that gives disagreeable results in
the quality of tone obtained from the
reproducer. The increased gain obtained
in the high-frequency stages by the
variable coupling more than offsets any
loss that might be caused by not using a
regenerative detector, without sacrificing
quality of reproduction.

Efficient volume control from min-
imum to maximum without danger of
operating the valves at more than their
rated voltage, is obtained by the series
combination of a 2-chm fixed resistance,
R4, and a 10-ohm rheostat, P. The fixed
resistance makes it impossible to put the
full 6 volts of the “A” battery across
the filament terminals of the high-fre-
quency valves, While a rheostat should
not be used as a volume control in the
detector or low-frequency stages, it pro-
vides an efficient volume control in the
bigh-frequency filament circuits. Figure

1 shows the positions of these units in
the circuit.

The high impedances of the primary
windings of the low-frequency trans-
formers selected for this circuit insure
faithful reproduction of speech and mus-
ical tones. The helical winding used in the
secondary windings reduces distributed
capacity to a minimum and eliminates
muffling effects so often obtained with
transformers having high distributed
capacities.

Complete shielding of the second high-
frequency stage and the detector stage
prevents intercoupling between the cir-
cuits and also reduces external pickup to
a minimum; this provides exceptional
selectivity. The first high-frequency
stage may alsc be shielded if desired;

POPULAR RADIO

however, this is not really necessary.

A UX-112 or a UX-171 type valve
should be used in the last stage socket,
Vs, if really good volume and quality is
desired, although it is possible to use an
ordinary type of amplifier valve in this
stage with good results. Either a UX-
201-a or a UX-200-a type valve may be
used in the detector stage socket, V3,
although a UX-200-a type tube is more
sensitive and will give better results on
distant stations.

In mounting the parts and wiring the
receiver, it is a good plan to mount all
the parts and make all possible con-
nections on the detector and low-fre-
quency unit sub-panel before mounting
it on the receiver baseboard. In this way
the mounting of the parts and wiring will
be much simplified.

Then mount the front panel on the
edge of the baseboard. Next, mount the
Auto-couple coils on the condensers.
Mount variable condenser, D. Next,
mount the other two variable condensers
on a common shaft with the shield walls
serving as a support between the two
condensers. Place the bottoms of the
shields in place on the baseboard and
mount the two sockets in place.

Then, mount the other parts in their
proper places, as shown in Figure 3, and
proceed with the wiring. The sides of
the shields should not be put in place
until all the preliminary connections to
terminals which will be difficult to get
at later, are made. Figure 3 also gives
the wiring scheme.

Use solder in making your con-

(Continued on page 479)

A VIEW OF THE SET FROM THE LOW-FREQUENCY END

Ficure 5: Here is shown the low-frequency emplifier in position at
the side of the two box shields. The binding posts run clong the edge.

www americanradiohistorv com
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SOME OF THE EXTRAORDINARY

New Tubes

By
A. DINSDALE

Associate, Institute of Radio Engineers

Tubes with eight electrodes, tubes
with compass-needle grids, tubes
with vibrating glass diaphragms
are among the significant and fas-
cinating new vacuum valves of
many uses that are described in

this article,

READING of patent records is

usually a dry proceeding—a nec-
essary evil to be done with as quickly as
possible.

But occasionally one comes across
some novel and interesting invention.
During the past few months particularly,
some very curious designs of wacuum
valves (or “thermionic valves” as they
are more properly called) have made
their appearance.

It has been said that there is no limit
to the possibilities of the thermionic
valve. In radio teday these valves range
from the miniature peanut tube, which
amplifies only the most minute amount
of electrical energy, up to great water-
cooled or oil-cooled leviathans which are
capable of handling 1,000 kilowatts each.
Such giants, of course, are only used in
the very largest transoceanic radiotele-
graph stations.

Beyond the realms of radio, however,
the thermionic valve is beginning to be
used for a rapidly increasing variety of
purposes; for many of these the ordinary
valves are not suitable. For many spe-
cial applications in radio, alse, the ordi-
nary valve is unfitted; in consequence
there is an increasing demand for freaks
for all sorts of special purposes.

At the present time there are scores

of things that a vacuum valve can do
besides making broadcasting audible to
listeners in.

It can, for example, be used to control
dynamos and similar electrical equip-
ment, to regulate electric power systers,
to actuate fire and burglar alarms and,
in fact, to replace existing forms of
relays of many wvarieties.

A Tube with Eight
Electrodes

A few moments’ consideration of
seme of the ingenious suggestions which
have been made for improving the ther-
mionic vacuum valve and extending its
sphere of usefulness will indicate the
lines upon which future developments
may be expected. For instance:

Four-electrode vacuum valves are
commonplace nowadays, but in Figure 1
we have a valve that has no less than
eight electrodes!

This extraordinary valve is the inven-
tion of Captain H. J. Round, the well-
known British research engineer. Be-
tween the filament and plate of this
extracrdinary valve are placed six grids,
three of which, G1, G2 and G3, are con-
nected to the “B” battery negative as
usual, while the other three, P1, P2 and
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Thke uitra-powerful lamp
at the right gives 2,000
times as much light as the
ordinary 40-watt bulb; the
tiny 0.3-watt tube al the
left is known as “the grain
of wheat” and is used in
surgical operations.

P3, act as auxiliary plates, and are con-
nected to “B” positive.

The input from the antenna is coupled
at A to the grid, G1, and the amplified
output from Pl is fed back through the
transformer Q1 to the second grid, G2.
The doubly-amplified output from P2 is
then transferred, for a third stage of am-
plification, through the transformer, Q2,
to the grid, G3. If the latter grid is suit-
ably adjusted, by means of a potentio-
meter or grid-leak, rectification will also
be effected, and the final output of P3
will be passed on to the low-frequency
amplifying transformer.

As a contrast to this device, Figure 2
shows a form of valve fitted with a large
number of separate plates, P. This
valve is designed to act as an ultra-rapid
interrupter, or switch.

The electron stream from the filament,
F, is controlled by means of the two con-
denser plates, C and Cl1, which are
charged from an oscillatory source of
voltage. This oscillatory charging causes
the electron stream to be swung rapidly
across the series of insulated plates, P,
in turn, thus energizing the different cir-
cuits to which they are connected.

This particular form of vacuum valve
is employed in a method for determining
the height of an airplane or the depth be-
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A MULTIPLE GRID TUBE

FIGURE 1: In this circuit, employing a special vacuum valve with six
grids, a number of stages of high-frequency amplification are possible,

low the surface of the ground of a mass
of conducting material—such as mineral
ores. In this method the time taken by
an electromagnetic wave to reach the
given object and to be reflected back
again is measured, and as the time inter-
val is necessarily extremely brief, some
special form of interrupter, such as that
shown, must be employed to open and
close the transmission and reception cir-
cuits alternately at a high rate of speed.

A Tube for Controlling
an Airplane

Figures 3 and 4 show apparatus, based
on the thermicni¢ vacuum valve prin-
ciple, designed to automatically control
airplanes or ships,

In this invention the basic principle is
the use of a magnetic-compass needle as
a grid of a special form of vacuum valve,
so that any movement of the airplane or
ship to one side or other of its appointed
course will cause the compass-needle to
swing towards either one plate or the

A MULTIPLE PLATE
VALVE

FicUrRe 2: Another vacuum

valve with multiple electrodes

that has many interesting pos-
sibilities for experimenters.

Ficure 3:
vacuum tube that has a movable compass-

other of the valve. This upsets the bal-
ance of the two plate currents, for, with
the movement of the grid. more elec-
trons will be enabled to reach one of the
plates, This increased plate current is
used to bring the airplane back automa-
tically to its appointed course,

As shown in end section in Figure 3,
the filament is directly above the moving
compass-needle grid. Figure 4 shows
this perhaps more clearly still. The two
plates are mounted one on each side, and
below, the swinging grid.

In the normal position, as set before
the machine leaves the ground, the elec-
tron stream from the filament is shared
equally by the two plates. P and I’1. and
equal currents therefore flow through the
two clectromagnets, M and MI1. in the
plate circuits.

If the airplane or ship deviates from
her course to even a slight extent. the
compass-needle grid. maintaining its
fixed position in space. will move closer
to one or the other of plates P or P1.

As the grid is given a positive bias by
means of the tapping. T, the current
through the nearest plate will increase.

A TUBE FOR CONTROLLING
AIRPLANES

A still further development of the

needle grid and two plates.

www americanradiohistory com
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owing to the attraction on the electron
stream exerted by the positive grid; this
increased current wili consequently flow
through the windings of the correspond-
ing electromagnet, M or M1. This is
arranged automatically to operate the
rudder and thus bring the airplane back
on to her course.

A Vacuum Valve as a
Microphone

Another somewhat similar application
of the moving-grid principle is shown in
Figure 5, which illustrates what might
be called a “‘vibrating-grid microphone.”

The upper surface of the ordinary
glass bulb is flattened out as indicated at
S, and it is sufficiently flexible to act as
a diaphragm.

The grid, G, is flexibly mounted inside
the bulb on a supperting arm, and is
rigidly attached by a small pin te the
center of the flattened glass diaphragm.
This pin passes through a small hole in
the center of the plate, P.

The entire device is supported and en-
closed in an outer shield or mounting,
M. constructed of cork or some other
nonresonant substance, so as to protect
the tube from outside mechanical dis-
turbances.

The effect of speaking near the glass
surface, S, is to cause the latter to vi-
brate in sympathy with the low-fre-
quency sound waves in the air, exactly in
the same fashion as an ordinary micro-
phone operates.

The vibrations of the glass diaphragm
are communicated te the movable grid.
G, so that its relative distance from the
plate and filament is varied accordingly.
In turn this variation of distance varies
the intensity of the plate current, caus-
ing microphonic variations which cor-
respond to the applied speech waves.

The varying output of this device
may then be amplified and applied to a
breadcast transmitter in the usual way,

(Continned on page 499)
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A UNIQUE TUBE IN CIRCUIT

FicURE 4: This view of the tube shoun
in Figure 3 gives a more complete idea
of the circuit.
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A NEW AND POWERFUL MULTIPLE LOUDSPEAKER

This new device, built on the Hewilt principle, consists of one large come and two

smaller ones and will cover the whole range of frequencies used in the reproduction of

voice and music. It is powerful enough to supply radio programs to buildings as large
as the new Madison Square Garden.

What’s New 7z Radio

Conducted by
THI TECHNICAL STAFF

Inventors, experimenters, manufacturers and readers generally are

invited to keep POPULAR RADIO informed of all new apparatus that

is of their own creation or that comes to their attention; if the

apparatus passes the tests of the POPULAR RADIO LABORATORY, it will
be duly recorded in this Department.

it is to be connected. The cable sheath  Outstanding features: All batteries can be
terminates approximately two feet instantly disconnected from the re-

Battery Connections May Be
Safely and Simply Made

with This Cable
Equipment

Name of instrument: Battery cable and
connector plug.

Description: This 5-foot cable, which bears
the manufacturer's type No. 660, con-
tains scven wires. These wires are
coded and each is clearly labeled to
indicate the battery terminal to which

from one end of the wires; this pro-
vides ample slack to reach all of the
battery terminals. The other end of
the cable terminates in a bakelite
socket. This socket has seven holes
in one end, through which the pins of
the plug portion of the connector pro-
ject to make the seven individual con-
tacts required in connecting the two
halves of the connector together. The
plug serves as a terminal for seven
wires, which are to be connected to
the various circuits in the receiver.
These wires are also coded and labeled
to correspond with the wires in the
longer portion of the cable.

Usage: For connecting the batteries or

power-packs to a receiver.

ceiver by pulling the plug out of the
socket. In connecting up batteries to
the cable, if the plug is removed from
the socket, there is no possibility of
short-circuits resulting from loose ends
of wires flopping around. The socket
end of the cable (which is the “live”
end) is completely encased in the
socket; this further eliminates the
chance of short-circuits. All wires are
clearly labeled with stamped metal
markers. The over-all length of the
cable, when the plug is in the socket,
is 6 feet. Each of the wires is well
insulated and, except at the ends, all
the wires are tightly bound in a cotton
sheathing.

Maker: Yaxley Manufacturing Co.
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plied to the vacuum valves during the
rejuvenating process. The tubes to
be rejuvenated are left in their sockets
in the receiver and are all put through
the process at the same time. If they
are of the 5-volt type, one pair of
binding posts on the case of the reju-
venator is connected to the “A” bat-
tery binding post on the receiver, after
the “A” battery has been disconnected.
If the receiver employs 3-volt valves,
connections are made the same way
except that there is a separate pair of
binding posts on the recjuvenator to
provide the proper voltage for these
valves.

Usage: To increase the electron emission
of vacuum valve filament after it has
become depleted, due to long use or
the application of excessive filament
voltage. This device may be used to
rejuvenate only those valves that con-
tain thoriated filaments. These in-
clude the UX-201-a, UX-200-a, UX-
171 and UX-199 types of valves.

Ouistanding features: Several valves may
be rejuvenated at one time. Sturdy
construction. Well made electrically.
Simple to operate. Completely en-
closed.

Maker: Jefferson Electric Mig. Co.
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Grandfather Can Tune in
With This Receiver

Concealed v this grandfather's clock is a
complrete fite-tube receiving set. Note the
two-dial control and the loudspeaker lo-
cated just under the face of the clock. +
This clock was one of the displays al a
manufacturers' exhibit near London.

A High-eficiency High-
frequency Transformer

Name of instrument: “Duoformer” high-
frequency transformer.
Description: 'The winding of this trans-

ey

torodial type. FEach coil is wound on
a ribbed form, with the insulating ma-
terial between ribs cut out except for
a distance of 4 inch from the top of
the form. There the coil form is left
in the form of a ring to provide a
rigid support for the rib construction.
The result of this arrangement is a
highly efficient coil, with low losses.
The primary winding is on a compo-
sition tube which is placed inside of
the larger coils. The four terminals
of the transformer are located at the
bottom of the instrument, right at the
ends of the secondary windings. This
makes for short leads inside of the
coil, and also facilitates the external
circuit wiring. ‘The two coils are held
rigidly together by a metal connector
at the top and by two composition
strips at the bottom.

Usage: As the coupling device between the
high-frequency amplifier valves in a

An Instrument That Prolongs
Tube Life

Name of instrument: Vacuum-valve reju-
venator.

Description: This device contaims a step-
down transformer and the necessary
resistance units. These are completely
enclosed in a metal case which is receiver which makes use of one or
equipped with an extension cord and more stages of this type of amplifica-
plug for insertion into an AC lamp tion.
socket. Binding posts are provided Outstanding features: High efficiency.

former is of the double-coil, semi-

Usage:

for making comnections to the receiver
and there is a switch on the front of
the case that controls the voltage ap-

Small size. Well designed. Easy to
wire up in a receiver.

Maker: Camfield Radio Mfg. Co.
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A Handy Unit for High-

Voltage Power-Packs and
Power Amplifiers

Name of instrument: Power “compact,”

type R-210.

Description: ‘This instrument contains a

power transformer to supply the high
voltage and also the filament voltages
required for rectifier and power ampli-
fier valves of the UX-216-B and the
UX-210 types. It also includes two
filter-choke coils and two buffer con-
densers. All of this apparatus is en-
closed in a metal case, which is filled
with an insulating compound. Many
of the connections ordinarily required
in a power-pack are already made
inside of this case. The necessary ter-
minals are provided in the form of
binding posts on two sides and top of
the unit. A 6-foot extension cord and
plug is also provided for connection to
the 110-volt, 60-cycle supply line.
Special units may be obtained from
the manufacturer where the line fre-
quency is 1ot the standard 60-cycle
supply.

This unit provides the power
foundation unit for a high-voltage
“B” power-pack to supply sufficiently
high voltage for the operation of a
UX-210-type power-amplifier valve
and also to supply the filament volt-
ages for this valve and the rectifier
valve.

Outstanding features: 'Takes the place of

six of the units ordinarily used in a
power-pack which supplies the high
voltage as well as the low AC voltage
for the filaments of the power-am-
plifier and rectifier valves. Saves
much space and simplifies construction
as many of the necessary connections
are already within the unit. Neat in
appearance, All parts are thoroughly
insulated. Terminals are conveniently
placed and are plainly marked, thereby
eliminating any possibility of making
a wrong connection.

Makers: Thordarson Electric Mfg Co.
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This Vernier Dial Is Easy
to Install

Name of instrument: Vernier dial.

Description; ‘This unit consists of a flat
composition dial that may be attached
to the shaft of the instrument which
it is to control. "Over this dial is placed
an artistic shield which completely
hides the dial, except for a small sector
of the calibrated scale which is visible
through the indicator window of the
composition shield. Mounting of the
shield on the panel is accomplished by
means of two small holes which must
be drilled through the panel to accom-
modate two screws that are fastened
in the back of the shield. The shield
1s then made fast by nuts placed on
these screws from the back of the
panel. The control knoeb is attached
to the composition shield and operates
a split bushing, which makes contact
with the edge of the inner dial and
thus provides a mechan:cal coupline.
The coupling has a ratio of approxi-
mately 14 to 1.

Usage: As a vernier tuning control for use
in conjunction with tuning instruments
in a radio receiver.

Outstanding  features:  Easily installed.
Good vernier action. No set-screws
used. Neat appearance. Conceals
shaft end. May be obtained with
several different types of calibration
to fit different instruments.

Maker: Kurz-Kasch Co.

Underwoed & Underwood
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RADIO ENTERTAINMENT FOR PASSENGERS

The latest addition to the list of radio-equipped passenger trains is
the Paris-Orleans express in France; the installation of loudspeakers

in the smoking room is shown above.

The uext step presumably

will be the installation of individual receiving sets with head phones
at each chair, s0 Lhat each passenger may enjoy privately the program
whech he likes most.

:rh L

Transformers That Supply Large Volume Without
Overloading Valves

Nawme of instrument: Power amplifying
(push-pull) transformers.

Description: In these transformers the
windings and cores are completely en-
closed in metal cases with the terminal
binding posts mounted on the cases by
means of insulating bushings. One
winding of each of the transformers is
center-tapped to divide the signal
voltage Dbetween the two vacuum
valves used.

Usage: 1In the last low-frequency amplify-
ing staze of a receiver to prevent over-
loading by dividing the work to be

accomplished in this stage between two
valves. Under certain conditions a
pair of these transformers in conjunc-
tion with two valves may be used as
a third transformer-coupled, low-fre-
quency stage to provide great ampli-
fication; no more than two stages of
this type of amplification can ordi-
narily be used.

Quistanding features: Neat in appearance.
Terminals conveniently located. Helps
to prevent overloading in the last low-
frequency amplifier stage.

Maker. All-American Mfg. Co.
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A New Cabinet for the Home
Set Builder

Name of instrument: Radio cabinet.

Description: ‘This cabinet is constructed
of solid mahogany in a conservative
design; it contains a compartment for
the receiving set and a separate com-
partment at the teft end for a repro-
ducer unit. ‘The workmanship is ex-
ceptionally good and the finish is all
that could be desired.

Usage: As a cabinet for containing radio
receiving apparatus.

Outstanding featwres: Good design. Well
finished. Conservative appearance.

Maker: Detrait Woodcraft Corp.
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This Machine Tool Will Take the Drudgery Out of
Your Radio Construction Work

Name of instrument: Combination ma-
chine tool.

Description: ‘This tool consists of an elec-
tric motor, a wood base, a support for
the attachment of wvarious auxiliary
parts, and a complete set of machine
tools. All of the tools are well made
and the combined device is small
enough to use in any home workshop.
The motor is easily detached from the
baseboard and is equipped with a
handle for portable use. The outfit
is shown above with the circular saw
and saw-table attached, ready to be
used for cutting wood, hard rubber or
bakelite. By simple adjustments the
machine may be converted into a lathe,

A Fine Condenser for Use
Where Space Is Limited

Name of instrument: Variable condenser.

Description: 'The stator plates are first
assembled in a unit by means of slotted
rods and solder, which provide rigid
spacing and secure suspension. The
rotor plates are also assembled in a
similar manner and make use of four
slotted rods into which the plates are
soldered. The stator section is
mounted on a round piece of compo-
sition insulating material and the bear-
ing for the rotor is also mounted on
this same block. The bearing is suf-
ficiently heavy to eliminate the neces-
sity of a second bearing at the rear end
of the rotor shaft. A spring contact is
provided to the rotor section.

Usage: For any purpose where a variable
capacity is required, particularly in
the tuned circuits of receivers.

Outstanding jeatures:  Extremely small
size. Carefully assembled. Rigidly
made. Well insulated. Provides an
adjustment whereby the maximum ca-
pacity may be slightly altered to

an electric drill, a grinder or a polisher.
Numerous other uses will suggest
themselves to the experimenter.

Usage: ‘This device provides facilities for

cutting and drilling panels, baseboards
and cabinets, for cutting and shaping
small parts of wood, rubber or com-
position, and for small lathe-work or
grinding and polishing.

Qutstanding features: Well constructed of

good materials. Good design. Adapted
to many uses. KEliminates the tedious
manual work involved in radio or
other small construction work. Other
auxiliary devices are made to go with
this foundation unit and motor.

Maker: Electro Magnetic Too! Co.

exactly match the capacity of other
condensers, which may be ganged to-
gether,

Maker: Armo Radio Laboratories.

An Instrument That Will
Automatically Turn a

Radio Receiver “On”
or “Off”

Name of instrument: Time switch,
Description: This unit consists of a small

8-day clock and a switching mecha-
nism. Provision is made for mounting
the clock directly on the panel of a
radio receiver while the switching
mechanism is mounted behind the
panel and is connected to the clock by
means of a shaft provided with the
instrument. A warning buzzer is also
included. The device will start a re-
ceiver at any predetermined hour.
This is accomplished by setting the
clock in the same way that an alarm
clock is set; at the specified time the

WWW americanradinhictary com
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automatic switch closes the “A” bat-
tery circuit of the receiver, and, as-
suming that the receiver has been
tuned in advance to the desired station
the program will at once be heard.
The receiver will continue in operation
for one hour, at the end of which time
it will be turned off automatically. Or,
during that hour the clock may be set
to turn the receiver off at any desired
time. Thus, if it is desired to hear the
dinner music from a certain station
beginning at 6 P. M., the clock may be
set for this hour at any time during
the day. After the receiver has been
turned on at 6 o’clock, the clock may
be reset for a later hour, and at this
time the control switch will automati-
cally turn off the receiver.

The clock may also be set to ring a
warning buzzer at a predetermined
hour in case it is desired to tune in
some other program at a certain time,
or for anything else that requires a
reminder at a specified time.

In addition to its use on a radio
receiver, the time switch may be used
to start a phonograph, to start an
electrically controlled furnace and for
many other uses, which involve the
automatic turning “on” or “off” of
electrical current.

Usage: (Covered in the description given

above.)

Outstanding feaiures: Makes the operation

of a radie receiver semi-automatic.
Compact in size (the clock being about
the size of an ordinary pocket watch).
May be mounted in the receiver or
separately. Contains a buzzer warning
device.

Maker: Ushichiro Tokumi.

A Switch That Provides a

Simple Control of
Selectivity

Name of instrument: Antenna switch.
Description: ‘This is a small, single-pole,

double-throw switch that may be
attached to the panel of a receiver by
means of a single-hole mounting. The
contact members of the switch are en-
closed in a metal shell with a com-
position back upon which the three
terminal connectors are mounted. The
space required behind the panel meas-
ures 1 inch by 7g-inch and the unit is
equipped with a 1%5-inch engraved
bakelite knob.

Usage: In a receiver that has two antenna

connector terminals (for short and long
antennas). This switch may be in-
stalled to permit the operator to make
an instantaneous change of the antenna
from one of these connectors to the
other.

Outstanding features: Simple, fool-proof

construction. Small size. Positive
action. Single-hole mounting.

Maker: Carter Radio Co.
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Good Long-Wave Trans-
formers for That New
Superheterodyne

Name of instrument: Victorcen long-wave
coupling transformers.

Description: These transformers are of the
air-core type and are wound on a
2-inch form. They are of the “fixed
tune” type and each transformer is
sharply tuned by means of a small
semi-variable condenser adjusted and
sealed at the factory. The transform-
ers are completely inclosed in round
composition cases with the terminals
mounted on one side, in a position
that makes wiring easy. These ter-
minals are binding posts and are
equipped with soldering lugs. FEach
transformer is supplied with a metal
mounting bracket for fastening to the
baseboard of a receiver. In addition
to the coupling transformers, an
antenna coupler and an oscillator
coupler are made in the same form
to provide a complete kit of couplers
for this type of receiver.

Usage: As the coupling units in a super-
heterodyne receiver.

Outstanding features: Ncat in appearance.
Sharply tuned and carefully matched.
Fasy to mount and to wire.

Maker: 'The George W. Walker Co.

X

A High-grade, Audio-
Frequency Amplifier
Coupling Unit
Name of instrument : Dual impedance unit.
Description: This dual impedance is en-
tirely enclosed in a neat metal case
with a flanged base, in which are pro-
vided the necessary screw holes for
mounting the instruments. The four

terminals project through the steel
case and are mounted on composition
insulating strips.
Usage: As a coupling unit in a double-im-
pedance audio-frequency amplifier.
Ouistanding features: Rigid construction.
Convenient arrangement of terminals.
Neat appearance. Compact. Excel-
lent quality of reproduction when
used in conjunction with standard
vacuum types.

Makers: Samson Electric Co,

A Fixed Condens;r-That\Vill
Withstand High Voltages

Name of instrument: Filter condenser.

Descripiion: This condenser is hermetical-
Iy sealed in a metal container to ex-
clude moisture or other elements
which might decrease the effective-
ness of the unit. The two terminals
are brought out at the top of the
condenser in the form of soldering
lugs. ‘The particular unit pictured
herewith has a capacity of 4 micro-
farads and may be safely used in
circuits where the direct-current volt-
age docs not exceed 600 volts or the
alternating current, 40 volts.

Usage: As a capacity unit in any circuit
where high voltages, either AC or
DC are present. Such for instance,
as the filter circuit of a power-pack
used to supply high voltage for the
operation of a UX-210 type tube.

Outstanding features: Compact in size and
convenient in form. Carefully assem-
bled. Clearly marked as to capacity
and voltage ratings.

Maker: Dubilier Condenser & Radio

Corp.

A Device That Mlakes a
Test of Valves

Name of instrument: Tube Tester.
Description: This unit, known as the Ster-
ling R-408 Universal tube tester, is
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mounted in a metal case, finished in
green crackle. The necessary switches,
meters and the valve-socket are on
the outside of the case. It is equipped
with a 2-foot extension cord and a
plug. To test a vacuum valve, this
plug is inserted in one of the sockets
of any receiver which is in operation.
The tube which is to be tested is
plugged into the socket on the tester.
By manipulation of the wvarious
switches on the valve tester, in ac-
cordance with printed instructions
which come with the instrument, the
various characteristics of the wvalve
under test may be easily determined.
The meters show the filament and
plate voltages and also the plate cur-
rent. One of the most important fea-
tures of the device is the fact that the
plate current rcading may be taken
with both negative and positive grid
biasing. The printed instructions pro-
vide all the necessary data to enable
the owner of this instrument to prop-
erly interpret the readings obtained in
the test of any tube.

Usage: To determine the characteristics
and quality of any standard three or
five-volt vacuum valve.

Qutstanding features: Provides all data
necessary in determining the charac-
teristics of standard tubes. Operating
voltages are obtained by plugging this
instrument into a socket of any re-
ceiver; thus extra batteries are not re-
quired and tests can be made under
actual working conditions.

Maker: Sterling Mfg. Co.

An Efficient Unit for the
Impedance-Coupled

Amplifier
Name of instrument: Low-frequency plate
impedance.

Description: This is a well-made unit and
is completely inclosed in a black metal
case of neat appearance. It has two
terminals at one side near the bottom
of the instrument. These are in
the form of soldering lugs and are
mounted on insulated insert in the
metal case; mounting holes are pro-
vided at the four corners of the
flanged base.

Usage: As a plate coupling unit in an im-
pedance-coupled ampiifier.

Outstanding features: Adequate induc-
tance. Neat housing. Electrically
efficient.

Maker: Samson Electric Co.
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A Moderate-Priced Receiver
for Power or Battery Operation

Name of instrument: “Scout” Radio Re-

ceiver, type No. 60.

This receiver employs five
vacuum valves in two stages of high-
frequency amplification, a detector
stage and two stages of transformer-
coupled, low-frequency amplification,

There are two tuning controls on
the front panel; these actuate gold
pointers that move over scales en-
graved directly on the panel. The
scales are calibrated in wavelengths.
One tuning control operates a dual
condenser, which tunes the second
high-frequency stage and the detector
at the same time; for extremely fine
tuning an auxiliary condenser, oper-
ated by the lower left-hand knob on
the panel, is provided to keep these
two circuits in exact balance. The
second tuning control operates the
condenser which tunes the input or
antenna circuit. ‘The filament voltage
of all wvalves is controlled by the
rheostat located in the lower, right-
hand corner of the panel. The re-
ceiver is turned “off and on” by means
of a toggle switch located in the
lower center of the panel.

Provision is made for the use of
either a UX-201-a, 2 UX-112 or a
UX-171 type valve in the last low-
frequency stage. Any desired “B”
voltages up to 200 volts may be ap-

A Valve Tester that Provides

a Positive Check on
Tube Quality

Universal wvalve
tester,

Description: 'This instrument, designated

by the manufacturer as *“Universal
Tube Tester, No. 290,” consists of a
universal valve socket that will accom-
modate any valve equipped with a
standard base, a milliammeter which
serves as a plate-current indicator and
a push-button switch, These are
mounted in a metal container as ijllus-
trated. There is also an extension
cord, with a plug on the far end. In
checking valves this plug is inserted in
the valve socket of the first low-fre-
quency stage of a receiver, thus ob-
taining the operating voltages direct
from the batteries used in operating
the receiver and eliminating the neces-
sity for separate batteries and com-

Outstanding fealures:

Maker:

plied to this stage without harm to
the loudspeaker, as an output trans-
former has been included in the re-
ceiver. Provision is also made for the
use of either a UX-201-a or a UX-
200-a- type valve as the detector,
Flexible leads are supplied for con-
nections to the batteries; and com-
partments are provided in the cabinet
to accommodate two 45-volt “B”
batteries (or a “B” power-pack) and
the necessary “C” battery.

The receiver is inclosed in a two-
tone walnut cabinet of pleasing ap-
pearance and proportions. The panel
is of metal but is also. finished in two-
tone wood graining to match the
cabinet., The entire receiver unit is
mounted on this panel anli is entirely
exposed to view by opening the panel
outwards. The latter is binged at the
bottom and is provided with a latch
at the top to lock it when in the
normal closed position.

Usage: For the reception of radio broad-

casting.

Neat appearance.
Two-knob control. Easy to operate.
Adapted for use of either batteries or
power-packs. Equipped for use of
power tube. Good volume. Good
quality of reproduction.

Sleeper Radio & Mfg. Corp.

plicated hattery connections. To test
a valve, the tester is plugged into the
receiver socket, as described, and the
valve to be tested is inserted in the
socket provided in the tester. With
the receiver turned on, a reading is
taken on the meter which is located on
the top surface of the tester. Then
another reading is taken with the
switch button pushed down. The dif-
ference between these two readings
indicates the quality of the valve under
test. By comparing this difference in
readings with the table given in the
instructions which accompany the
tester, the quality of the valve under
test may be determined at once, with-
out any knowledge of radio or mathe-
matics on the part of the user of the
instrument.

Usage: To enable the set owner to check

his valves to determine their operating
qualities.

Outstanding features: Simple to use. Re-

quires no knowledge of vacuum-valve
characteristics or theory, on the part
of the user. Does not require the use
of separate batteries. May be put into
operation and a valve may be tested
in a fraction of a minute. May be
used for testing any valves which em-
ploy a standard UX-type base.

Maker: Jefferson Electric Mig. Co.
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This Kit Contains All

Accessories for a First-class

Qutdoor Antenna

Name of instrument: “Gold Label” an-

tenna kit, No. 270.

Description: This kit consists of 100 feet

of hard-drawn, enameled-copper an-
tenna wire; 50 feet of No, 14 rubber-
and-cotton covered, lead-in wire; 25
feet of No. 18 cotton-covered, flexible
wire; one Underwriter-approved light-
ning arrester; 2 glass antenna insu-
lators; 4 porcelain lead-in insulators;
one 8-inch porcelain lead-in tube;
1 insulated lead-in strip; 2 copper
ground clamps, and all other necessary
hardware, such as screws, nails, screw-
eyes and insulated staples,

Usage: For the installation of a complete

antenna-ground system for radio re-
ception,

Complete, nothing
additional to buy. All parts are of
first-class material.

Maker: Swan-Haverstick, Inc.

A Heavy Rubber Ring that

Prevents Microphonic

Howling in Vacuum Tubes
Name of instrument: Vibration repressor

for vacuum valves,

Description: This repressor is a soft-rubber

ring approximately one inch in height
and large enough to fit snugly around
a standard 5-volt vacuum valve, The
rubber has plenty of strength to hold
it firmly in position on the valve,

Usage: 'To be slipped down over the top

of any standard UX-201-a type or
similar sized vacuum valve, to repress
external vibration of the valve and
tbus eliminate the howls that fre-
quently result when the reproducer is
placed too close to a receiver.

Neat appearance.
Installed in an instant. Provides good
repressor action.

Maker: Premier Radio Corp.
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This Unit Replaces Jacks and
the Battery Switches

Name of instrument: Multi-stage jack and
filament switch,

Description: This unit consists of an insu-
lated case that contains the spring
contacts for the switch and jacks with
their terminals brought to the outside
by means of small binding posts and
soldering lugs. It is designed for
single-hole, panel mounting and is con-
trolled by a small knob attached to the
end of the shaft which projects through
the panel. There are three operating
positions of this knob. When set at
“off” the “A” supply is disconnected
from the receiver. When set at posi-
tion No. 1, the reproducer is auto-
matically connected to the output of
the first low-frequency amplifier stage,
and the valve filaments of all except
the second low-frequency stage are
connected to the “A” battery. When
set in position No. 2 the reproducer is
connected to the output of the second
low-frequency stage and the filaments
of all valves are lighted. There is a
hole through the center of the control
knob into which the reproducer or
headphones are plugged.

Usage: To combine the battery switch and
two filament-control jacks in a single
unit in a receiving set.

Outstanding features: Saves panel space.
Simplifies wiring of receiver. The re-
producer may be connected to either
the first or second low-frequency am-
plifier stages by a single turn of the
knob. When the last low-frequency
stage is not in use its filament is auto-
matically disconnected from the “A”
battery circuit, thus eliminating cur-~
rent waste.

Maker: Rono Manufacturing Co.

This Unit Eliminates the
Variable Adjustments in
“B” Power-Packs

Name of instrument: “B” and “C” power-
pack resistor.

Description: A fixed resistance unit made
for the Raytheon type of “B" and
“C” power-pack which is tapped at
seven points to provide seven differ-
ent voltage values. The unit is made
up of special resistance wire, wound
on a tube of material similar to porce-

lain. ‘The whole unit is covered with
a heavy coat of vitreous enamel
which is baked on by a heat process.
The resistance remains practically
constant regardless of the heating ef-
fect of heavy currents. The entire
resistance unit is mounted on a pair
of feet to facilitate attachment to a
basebeard, and all terminals are in
the form of soldering lugs. The re-
sistance values of the various sections
of the unit are clearly stamped on
these lugs.

Usage: As the output resistor in any “B”
or “C" power-pack where the DC
output voltage does not exceed 250
or the current does not exceed 90
milliamperes. The various taps will
provide any standard voltages that
may be required in the operation of a
receiver.

Qutstanding features: Excellent materials
used. Good, sturdy design. Compact
in size. Meets the requirements of
any power-pack which uses a gaseous
type or a filament type of rectificr
valve.

Maker: Ward-Leonard Electric Company.

A Connector That Eliminates
Loose Battery Connections

Name of instrument:
nector.

Description: ‘This connector consists of two
parts; one is mounted inside of the
receiver by means of a metal bracket
that is provided on the instrument.
The wires in the receiver that ordi-
narily lead to the binding posts are
then connected to the soldering lug
terminals of the connector. The ter-
minals of the other part of the con-
nector are connected to the cable from
the batteries. To connect the batteries
to the receiver the body of the con-
nector is snapped over the other part.
The connections are made within by
means of five pairs of spring contacts;
these insure good electrical contact.
The connector is made of moulded, in-
sulating composition; the contacts are
of a metal which provides plenty of
“spring” and at the same time makes
a good electrical connection.

Usage: For connecting the battery cable to
the receiver. It will serve in place of
binding posts in the receiver, or it may
be installed in a receiver which already

Battery cable con-

is equipped with binding-post ter-
minals.
Quistanding features: Convenient size.

Easily mounted and connected. Good
insulation. Good contact. Batteries
may be instantly disconnected from
receiver.

Maker: Beaver Machine & Tool Co., Inc.
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Handy Hardware for the
Radio Fan

Name of instrument: Radio hardware.

Description: The parts shown in the ac-
companying illustration should sat-
isfy almost every need for small
parts. They consist of metal angles
and brackets of numerous shapes and
sizes, soldering lugs of wvarious types
and UX type valve-prong contacts
for use where it is desired to have
the valve-prong extend through a
sub-panel to make contact under-
neath. Marker plates are also in-
cluded. These may be attached to
battery wires and terminals and are
clearly labeled A—, A+, etc.

Usage: As small hardware for the radio set
constructor or experimenter.

Qutstanding features: FExtensive variety of
parts and fittings. Well made. Mate-
rials used are admirably adapted to
the purpose of the various parts.

Maker: American Radio Hardware Co.

%
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A Compact Condenser Block

for Use in Power-Packs

Name of instrument: Power-pack conden-
ser block.

Description.: This unit is well constructed
and neatly enclosed in a metal con-
tainer, which is provided with mount-
ing flanges on the bottom and an
insulated terminal strip also conve-
niently located close to the bottom of
the instrument. This unit contains
five condensers, all that are needed
for the filter of a power-pack that
makes use of a Raytheon or UX-213
type of rectifier valve. The terminal
panel is clearly marked as to the
capacity available at the terminals.

Usage: As a complete capacity unit in the
filter of a power-pack.

Outstanding  features: Easily installed.

ompact. Completely enclosed.

Maker: Tobe Deutschmann Co.
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LISTENING IN

PRACTICAL pointers from experimenters and broadcast listeners.

What helpful hints can

YOU offer to your fellow fan? Readers are invited to address their letters to the Editor
of this Department.

Co~xpuctep BY Davip Lay

A DX Fan in Mid-Atlantic

ON my recent trip across the Atlantic,
I had a chance that few fans get—to try
radio reception from mid-ocean. Here
is the story of my try and the stations
I heard.

The R. M. S. Ascania left Southamp-
ton docks on the afternoon of Saturday,
November 6th; as soon as she was under
way I set up my receiver, a seven-valve
superheterodyne (see Figures 1 and 2),
in a state-room on one of the lower
decks.

This location, however, proved to be
useless using only the loop, owing to the
excessive blanketing caused by the steel
structure of the ship.

In order to overcome this difficulty, a
20-foot length of wire was weighted and
thrown out of the porthole; the near end
was wrapped loosely around the loop.

An enormous difference was noticed
and a number of European stations were
received at full loudspeaker strength
using only one of the two low-frequency
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valves. Stations heard included Bourne-
mouth, London, Cardiff, Newcastle,
Dublin, Frankfort-on-Main, Hamburg.

Berlin (Voxhaus), Prague and numerous
other stations which were not identified.

These stations were heard on Sunday
and Monday evening with only slightly
diminished volume, although on Monday
evening the ship was about 600 miles out.

On Tuesday, November Oth, the in-
strument was moved to the upper deck.
Much better results were then obtained,
although, in this case, only the loop was
used. The stations mentioned above
were received at full loudspeaker
strength together with the Leeds, Not-
tingham and Liverpool relay stations
which were duly checked by their call
letters. The Spanish stations situated at
Barcelona, Madrid and San Sebastian
came through when the seventh valve
was switched in.

At 3.00 GMT on November 10th the
first American transmission began to
come through. Two stations were heard
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at moderate loudspeaker strength using
seven valves. ‘These stations proved to
be WGY, at Schenectady, N. Y., and
WGBS, a 500-watt station in New York
City. At this time we were about 1,600
miles from England, just over the half
distance.

Later in the day the European stations
were again received.

At 22.45 GMT 2LO London was still
overloading the reproducer, as also were
2ZY and Madrid (Union Radio).

An hour or so later, commencing at
1.10 GMT November 11, the American
stations were heard again, but now,
with enormous volume. WGY, WJZ,
WEAF, WBZ and numerous other broad-
casters provided the small group of lis-
teners with varied programs.

During the whole day of the 11th
transmissions were being received from
2LO (2,000 miles away), SSC and 27Y,
while the whole of the Peer Gynt Suite
was heard from Madrid and a wonderful
program was enjoyed from Rome.

On November 12th, 21O, 6BM, Rome,
Madrid and Barcelona were still giving
loudspeaker receptions; the usual Amer-
ican transmissions came in later on in
the evening together with Canadian
stations at Montreal and Moncton, N. B.

The afternoon of November 13th ar-
rived and with it 2LO, 6BM and 272Y,
while later on stations WIOD (Miami
Beach, Florida), WBAP (Forth Worth,
Texas), CKAC (Montreal), CNRA
(Moncton, N. B.) and dozens of sta-
tions from New York, Illinois, Georgia,
Pennsylvania and Massachusetts.

Came November 14th and we found
ourselves off the St. Lawrence Estuary
with a 60-mile-an-hour wind and several
degrees of frost. On the evening of this
day we were able to turn our two dials
first to London, then to Madrid. and on
to Miami Beach via Rome and Mon-
treal, not by any means an economical
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A SENSITIVE SEVEN-TUBE SUPERHETERODYNE CIRCUIT

Ficure 1:

reception work in Mid-Atiantic.
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Tkis is a hook-up of the apparatus used by My. Beech for his long distance
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route for ordinary travel, but so very
different via Radio!

And so on down the St. Lawrence to
Quebec. While waiting here stations at
Montreal, New York and Pittsburgh
were tuned in with the greatest ease.

As a result of the experiment the fol-
lowing facts may be of interest.

London was received in broad daylight
at a distance of 2,400 miles.

The first American transmission came
through when about 1,500 miles distant.

At one time WGY Schenectady was
heterodyning 2ZY Manchester, Eng.,
and reception was spoilt from either
station.

—1J. L. BEEcH, Montreal, Ontario

* *

How Ordinary Flour Helps
Me in Drilling My Panels

It is sometimes hard to locate the
screw holes for condensers and other
instruments to be mounted on a panel
without the aid of a drilling templet.

Here is a simple way to locate the
position for these holes.

Locate and drill the hole for the center
shaft of the condenser. ‘Then place the
instrument on the panel with the shaft
protruding through the hole and rest it
in exactly the position you wish it to
occupy. Sprinkle a little white powder
or flour around the screw bushings and
then carefully pick up the condenser
without disturbing the panel. The pow-
der will form little circles the centers of
which may be marked with a sharp center
punch.

—GILBERT D. PrEsTON, El Centro, Cal.

* *

How I Brought My Eight-
Tube Cockaday Super
Up to Date
I HAvE followed with interest, in
some of the recent issues of PoPuLArR
Rabio, descriptions of various changes
in the Cockaday superheterodyne re-

flex receiver.
After nearly two years of satisfactory

[
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REAR VIEW OF THE SET
This picture shows the layout of the set shown in

Ficurg, 2:
schematic form in Figuyre 1.

The loop is mounted in the sockel at

the top center of the receiver.

use of this set I decided that for my
use, several changes were necessary.
There is no question of the great dis-
tance getting abilities of this set, but
the reflex principle has a tendency to
make it difficult to control at times.
Also the resistance coupling did not
please me, as it necessitates an extra
tube and high “B” voltage. With the
Karas transformer and another good
transformer in the last stage, just as
good results may be secured without
these faults.

After considerable thought I de-
cided that a Tropadyne hookup with
transformer-coupled audio would serve
my purposes, besides using very few
new parts. In fact the only parts needed
to make the change were a new oscil-
lator coil (home-made), an .0005 mica
condenser, a variable grid-leak, an ad-
ditional audio transformer and an
amperite. ‘The old coil, one socket and
the radio transformer in the set were
discarded.

It will be noted that this is still the
autodyne principle, no separate oscil-
lator being required, and that it reduces
the set to seven tubes. On local stations.
six tubes provide ample volume. These
few changes are all at the extreme left
of the set, the right-hand end of the
set-up remaining exactly ‘“‘as is.”

The amperite I find desirable on the
last audio tube, as otherwise, when
changing from 6 to 7 tubes or vice versa,
the rheostat must be readjusted each
time,

Figure 3 shows the new hook-up.

The new oscillator coil is made as
follows:

On a 234-inch diameter piece of in-
sulating tubing, 3 inches long, wind
50 turns of No. 26 double silk-covered
wire, taking a center tap for the grid con-
denser connection. Leave 14-inch space;
then wind 35 turns more of the same
wire for the plate coil. The beginning
of the grid coil goes to the grid, and the
last turn of the plate coil to the plate
of the combined oscillator and first de-
tector tube. The other end of the grid
coil goes to the grid-leak (which, by the
way, should be set at a very low value),
while the other end of the plate coil
goes to the plate post on the first in-
termediate transformer, which is still
tuned as before by the small condenser
(semi-variable).

The grid condenser (.0005 mfd.) is
connected between the center tap and
one side of the loop; the two ends of the
grid coil are also connected, of course,
to the oscillator tuning condenser.

Using this coil, the oscillator con-

(Continued on page 481)
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A SEVEN-TUBE SUPERHETERODYNE CIRCUIT

FIcUrE 3:

This wiring diagram shows how Mr. Bergenstein changed over his eight-tube

superheterodyne into a sevem-tube affair, eliminating two stages of resistance-coupled

amplification and a reflex stage.
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INTHEWORLD’S LABORATORIES

Conpuctep By Dr. E. E. FrEE

Are Men Made of Ether
Waves?

UxDER the teaching of modern phys-
ical theories we have grown accustomed
to regard the universe as composed of
two essentially different kinds of things.
On one side are the electron and the
proton, the tiniest particles of matter
as well as the ultimate units of elec-
tricity. Men and stones, planets and
stars, are made, we have been told, out
of various assemblages of these two
fundamental particles.

On the other side we have what is
called radiation or ether waves, from
the longest waves of radio down to the
shorter waves of light and finally to the
shortest waves of all, those of the
gamma rays from radium and of the
newly-discovered cosmic rays studied
by Professor Millikan. Of these two
kinds of things—matter and radiation—
the modern physicist has been accus-
tomed to build up his picture of the
world.

There have been, it is true. some dim
spots in this picture. Readers of this
Department are already familiar with
the puzzles of what is called the “quan-
tum theory’—the theory which con-
siders light and other forms of ether
waves as consisting. in some unknown
fashion, of small, individual particles
and not of waves at all.

For four years theoretical physicists
the world over have been seeking for
some way of reconciling this theory of
ether-wave particles with the more fa-
miliar theory of ordinary waves.

Qut of this attempt there have
emerged in recent months two new
ideas concerning the nature of matter
and of ether waves; which means two
new ideas about the ultimate nature of
the universe and of ourselves. It is
probably not too much to say that these
new ideas are quite as important as the
mechanics of Sir Isaac Newton or as
the relativity theory of Dr. Einstein.
They give us for the first time a rational
viewpoint toward the famous Bohr

theory of atoms. a theory which we
have found it necessary to accept be-
cause it fits so many facts, but which
the majority of physicists have been
frank to say escaped their real under-
standing.

One of the new viewpoints which the
past few months have brought us in-
dicates a still more remarkable con-
clusion. So far as it can be interpreted
in ordinary physical terms at all, it
means that everything in the universe,
including the bodies with which we
study it and the brains with which we
attempt to understand it, are composed,
not of electrons and of protons, but of
ether waves.

The electron (which we have been

POPULAR RADIO

thanking for the operation of our
vacuum tubes) and the proton (which
we have been assuming as the stabilizing
influence which keeps our atoms from
flying apart) are both viewed by this new
theory as merely appearances. They are
no more than ether waves in a peculiar
state. as a whirling dervish in the desert
appears to be no longer a man but a
revolving dust cloud.

It is perhaps too soon in the develop-
ment of the new theories to assert dog-
matically that this is their physical
meaning. Both are essentially mathe-
matical. Their conclusions appear in
the form of equations, not as physical
pictures. In the explanation of the puz-
zles of atomic theory. especially of the
relations of atoms to light rays, the
mathematical findings of the new
theories have been reduced to physical
terms and tested. They fit perfectly.
Further conclusions and applications are
being obtained rapidly. For the past
two decades the science of physics has
been moving so speedily that it seemed
impossible to continue at such velocity.
Nevertheless, the speed of advance
has not only continued but has accel-
erated.

It is one of the greatest recommenda-
tions of the two new theories of waves
and electrons that they are entirely dif-
ferent in approach but agree in coming
out at much the same conclusions. The
first of the two can be dismissed in a

New York Electrical Society )
DISPLAYING ONE MYSTERY OF ETHER WAVES

Dr. Norman Hilberry, of New York University, recently illustrated

to the New York Electrical Society the beautiful rings and patterns

of color produced by reflecting a powerful light beam from a single

thickness of the film of a soap-bubble.

The existence of these colors

is usually believed to be a proof of the wave theory of light; the

colors, it is thought, are caused by the interference of two sets of

light waves, one reflected from the front surface of the soap film,
the other from its rear surface.

www americanradiohistoryycom
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New York Electrical Society

A VISIBLE PROOF OF THE EXISTENCE OF ATOMS
Inside the small, upright apparatus in the center of the picture it is
possible to produce visible atom tracks, caused by the atoms which
are shot out at enormous velocities from a small bit of radium or
other radioactive material. The fiving atoms are made to pass through

air which is supersaturated with moisture.

The passage of each atom

causes tiny droplets of this moisture to condense along the pathr
the atom has taken, thus making the track visible.

few words. It is really little more than
a new kind of mathematics.

The Bohr theory of the atom, many
times described in Porurar Rabio, as-
sumes that the electrons in atoms have a
certain definite number of orbits which
they can occupy, and no more than this
number. When an electron moves inside
an atom it must move from one specified
orbit to another specified one. This
makes what we call an electron “jump”
and this emits light.

Seeking a more suitable mathematical
expression for these facts than is sup-
plied by the conventional equations, a
German mathematician, Dr. \W. Heisen-
berg, made use of an old but neglected
algebraic device, the mathematics of
what are called “matrices.” Thus he
devised what is now called the “matrix
mechanics” of atoms and which con-
stitutes the first of the new theories.

Readers who shrink from the no small
mental labor which the handling of the
matrix mathematics requires must
merely take on faith the statement of
the experts that the theory fits the facts
of atoms better than did the previous,
more conventional mathematics.*

*The original papers are: W. Heisenberg,
Zeitschrift fir Physik (Berlin), volume 33. pages
879-803 (1925); M. Born and P, {ordan, the sawme,
volume 34, pages B858-888 (1925); Born, Heisen-
berg and Jordan, the same, volume 35. pages
557-615 (1926). None is easy reading and so far
as the Editor of this Department is awarec the
theory has not been “transtated” inte a language
understandable to the average person.

The other theory, converging on the
same ultimate results as the matrix
mechanics of Heisenberg, is the product
of Professor E. Schrodinger of the Uni-
versity of Ziirich, and is called the
“undulatory dynamics” or ‘“wave me-
chanics.

Like the matrix theory it begins with
a new mathematical statement of the
puzzling facts about ether waves and
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atoms. The mathematics is, however,
very different. It is essentially a mathe-
matical statement suited to the descrip-
tion of waves. Using this on the prob-
lems of atoms, which were not supposed
to be waves at all, Professor Schrodinger
finds that the new wave equations fit
quite well; indeed, thev fit better than
anything else so far. They have been
accepted by the majoritv of mathe-
matical physicists as resolving the most
annoying of our former difficulties about
waves, atoms and quanta.§

So far as it is now possible to trans-
late the Schrodinger wave mechanics
into ordinary physical terms, the mean-
ing seems to be that what we call pro-
tons and electrons arc merely more or
less permanent configurations of waves
or wave trains. If you take a stick and
touch the surface of the swater in a tub
you will start a wave across this surface.
The wave will be reflected back again
when it strikes against the solid side of
the tub and by touching the water re-
peatedly and at the proper intervals vou
can set up on the surface of the water
a reasonably permanent system of waves
called “standing waves.” Similarly, by
shaking one end of a rope such as chil-
dren use for skipping, the other cnd
being fixed, you can set up a similar
system of standing waves on the rope.

(Continued on page 486)

§The original papers, all -by Professor Schrd-
dinger, are in the Annalex der Physik (Leipzig),
volume 79, pages 361-376 (March, 1926); the
saxie, volume 79, pages 4389-527 (April, 1926);
tie sante, volume 80, pages 437-490 (July, 1926).
Professor Schrédinger has summarized the chief
points of his theory in “An Undulatory Theory
of the Mechanics of Atoms and Molecules,
Physical Review (Minneapolis). velume 28. pages
1049-1070 (December, 1926). There is a brief but

clear review of the main implications of both
the Schrodinger wave dynamics and the Heisen-
berg-Born matrix  mechanics  entitled
and Wave Mechanics,” by R. 1.
Nature {(London).
(February 12, 1927).

“Matrix
Fowler, in
239-241

volume 119, pages

From a phetograph made especially for PortLse Rapio

TESTING THE RESISTANCE OF OXIDIZED COPPER WIRE

Dr. Wesley M. Roberds, of the University of Kansas, has proved

that the resistance of a piece of copper wire to high-frequency elec-

tric current is not increased materially when the surface of the copper

wire is slightly oxidized. Dr. Roberds is shown observing the deflec-

tion of a sensitive galvanometer, front the readings of which can be
calculated the resistance of the wire.
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POPULAR RADIO

Here is PoPUTAR RADIO'S selection of the “star” broadcast features that are scheduled as regular weekly events for

the month beginning April 18—program numbers of outstanding merit that are selected on the basis of intrinsic worth,

as well as upon their importance as determined by the large audiences reached by powerful single stations and by

the chain stations that now cover the country. Every radio fan has—or should have—a receiver good enough o
tune in on most of Lhe features that are listed.

(EASTERN STANDARD TIME)

Mondays

Roxy ANp His Gaxc; 7.00 p. M.; 110-piece symphony orchestra,
with soloists; WJZ, WBZ, WBZA, KDKA, KYW, WRC, WSB,
WHAS, WSM.

Roxy became radio’s greatest impresario when,

over three years ago, he organized the famous

“Capitol Theater Gang,”’ now the Bowes Family.

This was the first major musical event to be

listed as a regular weekly feature. Roxy began

his theatrical career back in 1909 in a small

Pennsylvania town, where his brother-in-law

operated a saloon. On three evenings of the

week Roxy, aided by chairs from the local
undertaking establishment, put on moving_picture
shows in the *back room' of the place. e now
manages the largest theater in the world—a
theater which enibodies dreams he has enter-

tained  ever since those Pennsylvania days.
Roxy is 43 years old.
Recorp Bovs; 8.00 p. M.; songs and humor; WJZ, WBZ.
The Record Boys, who

specialize in humorous se-

lections of their own com-

position, and who have a

strong leaning toward hu-

morous hegro songs, had

= - a great listening audience

¥ ! long before they came to
¥ X the air. They made pho-
nograph records for over

five years. They have also

appeared in vaudeville in
the East and Middle West.

HiRE’s HARVESTERS; 8.00 p. M.; instrumentalists; WEAF, WEEI,
WGR, WLIT, WRC, WCAE, WTAM, KSD, WCCO.

ere the listener will reap a rich harvest of music covering a
wide range of interpretation and no monkey business,

WILLYS-OVERLAND SYMPHONY; 8.30 P. M.; symphonic music and
soloists; WJZ.

Henry ladley with a miniature symphony made up from the
membership of the New York Philharmonic Orchestra.

A. AND P. GyPsIES; 9.00 p. M.; classical and semi-classical music;
WEAF, WEEI, WJAR, WDAF, WRC, WCSH, WTAM, WLIT,
WW], WCAE, WSAIL

Chain-store music popular enough to hold the attention and merit
the applause from one of the biggest chains of stations used in
the business. The regular soloist is John Barnes Wells, one of the
best of the lyric tenors—who is also a composer.

WBAIL ENSEMBLE; 9.00 P. M.; chamber music; WBAL.
Ruup LicHr OPERA; 9.30 P. M.; orchestra and soloists; W]Z,
KDKA, WBZ.

Light opera molded into proper shape for air use.

Lipo VENICE DANCE ORCHESTRA; 10.00 P. M.; jazz music; WEEIL
New England's finest source of dance music.

B. A. RoLFE’s DANCE Oucm:.;m; 11.00 p. M.; jazz numbers;

WEAF.

B. A. Rolfe is one of the very few men who is

able to reach and carry melody in the super-
"5 treble scale of the cornet. He has had three
i cornets stolen by musicians who have thought
that he employed some trick or device to obtain
this effect!

WBAL DaNCE ORCHESTRA; 11.00 P. M.; dance music; WBAL.

Smart music from Baltimore's best.

CorNApA ORCHESTRA; 1.00 A. M.; dance music; KMOX.
St. Louis' 99 per cent. contribution to the jazz industry.

Tuesdays

Divxer CoNCERY; 6.30 p. M.; classical and semi-classical music;
WGY.

Direct from the Hotel Ten Eyck at Albany for those who cannot
tap the early music of the New York stations.

WBAL DmvNer Music; 6.30 . M.; chamber music; WBAL.
Easily available to those New Yorkers who cast about for good
dinner music and cannot find it.

GEORGE OLSEN’S STROMBERG-CARLSON ORCHESTRA; 8.00 P. M.;
dance music; WJZ, WBZ, KDKA, KYW.

George Olsen tries hard to set the standard for
American dance music and he comes within
the deuce of spades of doing it. He used to
broadcast from the grill room of the Pennsyl-
vania Hotel in New York, but now he holds

- forth in _the WJZ studio for the Stromberg-
Carlson Company.

Eprson ENSEMBLE; 8.00 P. M.; classic and popular music; WRNY.
What the New York Edison Company is doing for broadcasting.
This hour is carefully planned and weﬁ managed by Charles Isaac-
son. The Edison company states that radio has increased its
business over $1,000,000 a year.

CrAMPION SPARKERS; 8.30 P. M.; popular music; WJZ, KDKA,
KYW, WBZ.
Sparkling music with a strong appeal to those with a temperament
not attuned to the heavy stuff.
GRrAND OPERA PROGRAM; 9.00 P. M.; soloists and instrumentalists;
WJZ, KDKA, KYW.
Grand opera by a special company. Excerpts from the more
popular operas are usually playe(f
Evereapy Houwr; 9.00 ». M.; varied program; WEAF, WEEI,
WFI, WCAE, WGR, WW], WOC, KSD, WJAR, WCCO,
WTAM, WGN, WSAI, WTAG, WRC, WGY, WHAS, WSM,
WSB, WMC.

This feature, which takes its place among the

ten, has its own company of regular per-
formers, which is usually augmented by the ap-
pearance of star attractions, ranging from Pablo
Casals to Irvin Cobb. Virginia Rea is the
coloratura soprano of the club; she is one of
the few of the regular sopranos who has had
the advantage of European voice training.

EpvcatioNal Procram; 9.00 p. M.; lectures; WLWL,
An educational program involving a wide range of subjects and
delivered by men who know them well WLWL’s program is
something in the nature of a forum for the discussion of the
country’s social, political and economical problems of the day. It
is run by the Paulist Fathers,

JuBILEE SINGERS; 9.00 p. M.; female gquartet; WBAL.
Female quartets are hard to find, and usually, when found, bard
to listen to, Here's a good one to try on your radio.

MuNICIPAL BAND; 1000 p. M.; Baltimore City Band; WBAL.

The pride of Baltimore in an hour of real band music.

wWwWwW americanradiohistorv com
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Power tubes
in every socket 9%
—and without re-wiring "\

Think of getting power-
volume on every setting

of the dial.

That, precisely, is the almost
magic result that follows an in-
stallation of the new Zetka
Process ZP 201 A type power
tubes...designed for every sock-
ct of your radio, without chang-
ing a single wire.

These oxide filament, % amp.
power tubesdeliver real volume
with remarkable faithfulness to
all tones. No gushing—no over-
lapping. But every tone beauti-
fully magnified and represented
in its true sound-value.

The *ZP 201 A power tubes
are acknowledged by authorita-

N3
N

tive critics as the
foremost tube ad-
vance in the history of
radio. Keep thatin mind
when you are buying your next
set of tubes. Drop in to your
nearest dealer and ask for a
demonstration. You’d never be-
lieve that a set of tubes could
make such a profound difference
in reception.

Remember—all power tubes with-
out re-wiring, at the revolutionary
power-tube price of $2.50 each.

']4 ZETKA Process tubes perform b
with “NEW TUBE?” efficiency }
throughout their entire life. *In-

If sist upon the clear glass tube f

4 in the Blue and Orange Box. rlJ

The Clear Glass Tube

IR

Z E T K A
LABORATORIES, INC.

73 Winthrop Street
NEWARK, NEW JERSEY
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Sanr N’ HExry; 9,00 P, M.; negro comedy; WGN.
Negro stories and songs by a couple of funny men who have made
many records for the large phonograph manufacturers. If you are
a phonograph fan, you know ’'em.

BrinGe INsTRUCTION; 10.00 P. M.; WEAF, WEEI, WCSH, WTAG,
WJAR, WGR, WCAE, WTAM, WFI, WW]J, WSAI, WGN,
WOC, WCCO, KSD, WRC, WGY.

Don't cross your btidge instruction until vou tune in for this
one—providing you are a bridge player. And who isn't?

Don AMarzo; 10.00 p. M.; violmist; WJZ, KDKA, KYW.

Godfrey Ludlow, the Australian violinist, and
the romantic “Don Amaizo,” were found and
established at WJZ by David Sarmoff, the Vice-
1 President and General Manager of the Radio
] Corporation of America. Mr. Sarnoff happened
f to hear Ludlow play at a private concert. Mr.
' Ludlow now participates in many programs at
WJZ'S “Armchair Hour'*—a feature he originated.

ARrROWHEAD INN ORCRESTRA; 10.30 P. M.; dance music; WGBS,
WIP.

Snappy music from a snappy road house at the gateway to New
York's “Great White Way.”

Wednesdays

Dmner CONCERT; 645 p. M.; chamber music; WSM.
A delightful hour of Southem melodies and chamber music from
Nashville's *‘bestest” hotel.

Rap1o NaTuRE LEAGUE; 7.30 P. M.; nature talks; WBZ.
Thornton Burgess, the director of the Radio Na-
ture League, conducts this edifying hour of na-
ture talks. *To do everything possible to pre-
serve and conserve all desirable American wild-
life, including birds, animals, flowers, trees and
other living things,’ is the way in which Mr.
Burgess phrases the reason for the existence of
the lcague, which has been organized since Janu-
ary 27, 1925. Mr. Burgess' cordial ‘‘Good eve-
ning, neighbors,” is anticipated by every nature
lover within the range of WBZ's waves.

Karz anp His KiTTENS; 80C p. M.; dance orchesira; WQJ.
Katz and His Kittens play through WQJ after having completed a
year's contract with the management of the Million Dollar Pier
of Atlantic City. This is one of the ten best orchestras in the
United States.

TopeEnT’s No. 1 anp No. 2; 830 p. M.; the Mitchel Brothers,
banjo and piano; WJZ, WBZ, KDKA, KYW.
rally, Tennessee banjoists sing plenty

;.: The Mitchel Brothers, crooning' ban-
- of darky songs.

joists and ters of the
half-hour, hail from the homeland of
their craft, Tennessee. year these
chaps, who are barely out of their
teens, were quite unknown. Radio
found them and exposed their musi-
cal wares to what later proved to be
Davis SaxopHONE OCTETTE; 8.30 P. M.; popular and classic music;
v"gggg' WEEIL, WJAR, WLIT, WRC, WCAE, WTAM, WSAI,
This group is perhaps the only musical organization in the United
States that uses only saxophones, all in different keys. Although
the saxophon¢ has never been admitted to the circle of formal
music, this octette offers unique and particularly entertaining popu-

a very appreciative audience. Natu-
far selections.

STEINDAL STRING QUARTET; 8.30 P. M.; semi-classical music;
KMOX.
Good music from a quartet that has held its own place on the
KMOX program for the past year.

ReEMiNeTON BaND; 830 P. M.; typical band selections; WGY.

Edwin L. Daniels, conductor of the Remington
Band, has recruited his players froms the em-
ﬁloyees of the Remington Arms Co., of Olean,

. Y. This program is made possible by re-
mote control pick-up direct from the Remington
factory. The response from the WGY audience
has been 50 favorable that this band concert
feature is being continued indefinitely.

N

Irana TrousaDOURS; 9.00 P. M.; dance music; WEAF, WEE],
WgR, WRC, WCAE, WW], WLIB, KSD, WCCO, WDAF,
WGY.

The Ipana Troubadours became instantly popu-
lar with those who really appreciated good dance
music at their first appearance. Most of the
members of this orchestra played in big-time
vaudeville before going into the toothpaste busi-
ness.

MaxweLL HoUr; 9.00 p. M.; orchestra and soloisis; WJZ, WBZ,
KDKA, KYW, WHAS, WSB, WMC, WSM.
That this feature is ‘‘good to the last note" is testified to by the
Jarge number of stations. Well worth tuning in on,

POPULAR RADIO

RCA RablotroNs; 10.00 p. M.; songs and comedy; WJZ, WBZ,
KDKA, WEBH.
A variety hour with occasional surprises, largely vocal. But its
audience has grown accustomed to novelties of all sorts! A good
variety program supplied by animated vacuum tubes with the
proper grid bias and plate voltage.

Fisuer’s DANCE ORCHESTRA; 10.00 p. M.; dance music; KFI.
Dance music with Harry Fisher, one of California’s greatest orches-
tra leaders, wielding the baton.

SMITH BrOTHERS; 10.00 . M.; humorous songs; WEAF, WTAG,
WGR, WRC, WCAE, WW]J, WSAI, KSD, WOC, WCCO,
WDAF.

0%

HacaN’s Dance ORCHESTRA; 11.00 p. M.; dance program; WOR.
Cass llagan is the young owner and leader of this orchestra;: he
is a newcomer to the air. Mr. Hagan is the son of a New York
politician.

JapE RooM DaNCE ORCHESTRA; 11.00 p. M.; dance music; WTAM.
Good dance music from a green room. (This, incidentally, is
Cleveland's one dependable source of one-steps.)

KFI Mmoniear Froric; 3.00 A. M.; varied program; KFL
This is not only a remarkably good musical event, but it also
stands as a target for the long-distance radio shooters of the East.

Thursdays

Parars Rovar ORCHESTRA; 6.00 P. M.; dance music; WEEI
Like a Boston edition of Rolfe’s famous Palais a'Gr orchestra.

The famous *Mark"™ and “Trade of
cough-drop fame are represented by
two young men who formerly led the
musical activities at Rutgets College.
They fill this period with humerous
songs and instrumental numbers.

MEvER Davis ORCHESTRA; 7.00 P, M.; dance music; WGBS.

Orean ReciTar, (Fred Weaver); 7.30 p. M.; classical and semi-

classical selections; WBAL.
Fred Weaver is a graduate of the famous Peabody Conservatory of
Music, where he now plays the organ for the WBAL audience.
Mr. Weaver rarely plays light numbers, but holds rather to the
selections that have been written for the organ.

CoNcErT ENSEMBLE; 7.35 p. M.; chamber music; WGN.
One of a precious few really good chamber-music hours from a
town noted for its radie jazz.

CHATEAU SoURtER CONCERT; 7.45 P. M.: chamber music; CNRM.
This concert comes from the famous Chateau Sourier Hotel in
Montreal. The ensemble is one of the most-listened-to musical
organizations on the Camadian air.

WBAL ENSEMBLE; 7.45 p. M.; chamber music; WBAL.

Here is a quiet, dignified ensemble that is de-
servedly popular with the listeners. It is made
up of strings and wood-winds. Robert Jula
is the young conductor of this ensemble; here is
his portrait.

Cricouor Crus Esrimos; 9.00 p. M.; banjo ensemble; WEAF,
WEEI, WCCO, WGN, WCAE, WGY, WJAR, WTAG, KSD,
WOC, WGR, WFI, WW],

The Eskimos play all of the light music worth
playing—and they play mighty well. They have
a tremendous following. arry Resor, the “chief
Eskimo,” is pictured here at the left.

FuLLER ORCHESTRA; 90.30 P, M.; popular music; WGHP.
Something niore than ‘‘just another dance orchestra.”

GOODRICH SILVERTONE QUARTET AND ORCHESTRA; 10.00 P. M.;
popular music; WEAF, WEEI, WCCO, WGN, WCAE, WJAR,
WTAG, KSD, WOC, WGR, WFI, WWJ, WSAI, WCSH,
WADC, WHAS, WSB, WSM, WMC.

Smart dance music on the threshold of the dance period, This
orchestra has been popular with th¢e WEAF audience for ncarly
two years. Vocal soloists are usually used.

Mvusic Box Hour; 11.00 p. M.; varied program; KFI.

Virginia Fhahri, one¢ of KFI's standard features,
is both 2 mandolin player and also one of the
best sopranos in the West. Her constant com-
panion is a trained parrot, who sits at the end
of the mandolin while she entertains the KFI
audience.
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KARAS ORTHOMETRICS

SPECIFIED FOR THE

AERODYNE RECEIVER

THREE Karas . ooogg Mid. 17 Plate
Orthometric Vanable Condensers
are specified by the Aero people for use
in constructing the super-sensitive §-
Tube Aerodyne Receiver. This famous
receiver has won a unique place for itself
because of its remarkable performance
and extreme selectivity under the most
adverse conditions. Distant stations
can be brought in through the heaviest
kind of a local barrage; tuning is re-
markably sharp.

The Aerodyne not on.y is an easy re-
ceiver to build, but it also is extremely
easy to tune. The wide, even separa-
tion of wave lengths afforded by Karas
Orthometrics makes cuning a pleasure.
These condensers actually elimmnate
crowding from every part of the dials.
Every point on the dial from 1 to 100
thus becomes a separate broadcasting
wave length. For Orthometrics are
serictly straight frequency line variable
condensers. Each station is equally
separated from its adjoining stations in
both directions by 10 kilocycles, exactly
as wave lengths are allocated by the
Government.

Precision Built—the Karas Way

Orthometric Condensers have die-stamped sol-
idly braced plates and frames of finest qualitly
brass, and both rotor and stator plates are sol-
dered at every contact point. Frame and rotor

lates are grounded to eliminate body capacity.

otor is held in cone bearings which permit easy,
smooth action, yet with permanent alignment.
Hard rubber dielectrics placed well outside of the
effective electrostatic field eliminate absorption
losses. Tests have shown that Orthometrics
have no measurable lotser—and resistance has
been reduced to the absolute zero point within
the limits of modern engineering.

Order Orthometrics for Your
Aerodyne Today

Your dealer carries Orthometrics or can get them
for you. If he is out of stock and you are in a
hurry you may order direct from this advertise-
ment out and mailing the coupon.
SEND %0 !NEY Merely hand the postman
the price of thc condensers plus a few cents post-
age. Start building your Aerodyne NOW.

KARAS ELECTRIC CO.
1025 Association Building
CHICAGO

Knral Electrlc Co..

1025 A ion Building, Chicag

Send me 3 Karas 17 plate 00037 mfd. Orthome-
tric Condensers, price $6.75 each, for which 1will
Jay postman 35)0 25, plus postage, upon de-

Cit ‘v State
{We prepay postage -vhe;'l cash accompanies

Men who take a real Scotch pride
in getting the last penny’s worth
'| of value out of a radio set are the
men we want to build the Hi-Q
Shielded Receiver, for it is now
an universally estab-
lished fact that this set T
represents the fullest |
value in radio.

Thousands of these re-
markable receivers have
been built at home by
novices, amateurs and
/| professional radio men. trated

Thousands of Fans Say
It’s the Biggest Value in Radlo

You can Build It, too
and Save $50 to $100

complete illus-

Lrated instruction $63.05 including the sim-
|| Universally the verdict geofe, o 2%  plified foundation unit.

is Success! There is no more
cfficient circuit at the price. Its
performance pleases even those
radio experts who demand almost
the impossible.

Any one can build the
Hi-Q easily and success-
fully and save at least
$50 to $100 over factory
made sets of anything
like similar efficiency.
The approved parts (less
cabinet) cost only

Benjamin Elec., Mfg. Co. Eby Mfg. Company Martin-Co Epeland Co.
Carter Radio Co. Hammarlund fg. Co. Samson Electric
International Resistance Co Radiall Co. (Amperite) Sangamo Electric Cm

(Durham Resistors)

ateegroleaeedoolnlinade nafualuifuafn aiualadooodoofondecte el el dn

unmarlund !

ROB ERTS

HiQ

HAMMARLUND-ROBERTS, Inc., 1182-B BROADWAY, NEW YORK CITY
I ASSOCIATE MANUFACTURERS

Westinghouse Micarta

Lo ededag
3

: YOUR OWN BUSINESS

‘:.

3 Without Capital ;
.:.

:§: Right now, there is an opportunity SALARY AND COMMISSION

'.;. in your locality to profitably devote All material will be furnished you

%  your spare time or all your time to a free of charge and you will be paid &
% pleasant, casy and profitable business 2" attractive commission and _salary. :i:
:§: —one that does not require any train- Mail coupon for full particulars. 4
A VA 4D R Pk

o . . 43r «» New Yor! ity.

‘:‘ The publishers of P.OPULAR Rapio Send me full particulars regarding

% offer you an opportunity to become  your salary and commission offer to

& their local representative to take care jgeql representatives.

.:. of expiring subscriptions and new sub- N

030 sc[iptions fOI' POPULAR RADIO and one ame. . .cee Saserrrreagrensanecaseron

%  other popular magazine that they Address........... ... 50

.§. publish. e R S,

"'

e Bl S e b R B B e e R s
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Fridays

HoTEL BreTTON HaALL ORCHESTRA; 6.30 P. M.; chamber music;
WOR.

This ensemble from WOR offers a dignified and well-chosen pro-
gram of classics and semi-classics. It is a seven-piece organiza-
tion miade up of strings and wood-winds.

Kinc Epwarp HOTEL ORCHESTRA; 6.35 P. M.; chamber music;
CNRT Hotel.

This orchestra, playing in the main dining-room of Totonto’s
smartest hotel, is under the direction of the well-known Canadian
director, Luigni Romanelli. The concert is immediately followed
by the Apollo Male Quartet—another popular CNRT feature.

MixeEp QUARTET; 7.30 p. M.; male voices; WBAL,
Male voices singing old ballads. This is really an old-fashioned
quartet in its ideas, but its execution is good.

Happixess Bovs; 7.30 P. M.; songs and jokes; WEAF.

An old vaudeville team bursting with
new songs and new jokes. is is
one of the best light features on the
air.  Billy Jones, the tenor, and
Ernest Hare, the baritone, write many
of their own numbers. One teason
why they give such enjoyment is be-
cause they get so much fun them-
selves,

GoLpMmaN Baxp; 8.00 P. M.; wide range of selections; WEAF,
WEEI, WGR, WLIT, WRC, WCAE, WTAM, WW], WSAI,
WOC, WCCO, WGY, KVOO, WFAA, WOAF, WLIB.

Edwin Franko Goldman. leader of the now fa-

o mous Goldman Band, has been called the greatest
bandmaster of the day; he is also a composer
of standin For ten years he was connected
with the Metropolitan Opera House, and while
there he wrote several selections. *‘Chimes of

Liberty,”” “Sagamore” and ‘‘On the Farm™ are

among his best efforts,. While playing on the

campus of the New York University two sum-
mers ago, Mr. Goldman was inspired to write
two band selections, one entitled “On the

Campus” and another “On the Air”

MARKEL’S SociETy ORCHESTRA; 8.00 P. M.; dance music; W]JZ,
WBZ, KDKA, KYW.

Market's Society Orchestra means just that; it plays for a great
inany of New York society's smartest functions.

RovaL Hour; 8.30 p. M.; orchestra and soloists; W]Z, WBZ,
KDKA, KYW.
This invariably features well-known soloists and instrumentalists.
Thckorcheslra confines its interpretations to the standard classical
works.

TrAYMORE CONCERT ORCHESTRA; 9.00 P. M.; chamber music; WPG.
The same musi¢c used by a great Atlantic City hotel to entertain
its guests.

'+ FRANCE ORCHESTRA; 9.30 P. M.; popular orchestral music;
WEAF, WGR, WLIT, WOC, WCAE,
WTAM, WW], KSD, WDAF, WMAG.
This orchestra is under the direction of a wonian,
Miss Anne C. Byrne, who has been engaged in
orchestral work for the last ten years. Many
of the arrangements she plays are strikingly de-
iightful and the l.a France Orchestra has been
a favorite with real music-lovers for several years.
The leader herself uses the piano.

ArMcHAIR Hour; 1000 p. M.; vocal and instrumental music;

WJZ, WBZ.

Milton Cross has become part and parcel of
W ]JZ's environment, for he is not enly anneuncer,
but a tenor seleist. Mr. Cross joined W]Z's staff
in 1922 and is one of the most popular an-
nouncers in the country, due to his splendid
announcing for operas and the most formal of
the musical features presented by WJZ. Cross
has been known to have spent twenty hours in
research at the New York Public Library that
he might have a complete story of an opera
to give to the radio audience. his man is re-
sponsible for the cissemination of more musical
knowledge by radio than any other announcer
on the air.

WHITTAL ANGLO-PERSIANS ORCHESTRA; 10.00 P. M.; classical and
semi-classical music, WEAF, WEEI, WJAR, WTAG, WGR,
WLIT, WTAM, WCAE, WW], WCCO, WDAF, KSD, WaC,
WGN, WGY.

Variety is the keynote of the Whittal Anglo-
Persians’ musical program for Friday evenings.
From “The Call of the Desert” to the parting
melody, each number is so entertainingly differ-
ent from the others that, nce matter what your
taste in music may be, you will find somewhere
in this program a number which will strike
your fancy and mood. A romantic Oriental
melody, a familiar waltz, a musical comedy, an
intermezzo, and a Gypsy air, alt are offered. It
is easy, therefore, (o see that Director Louis
Katzman’s offerings are delighting listeners wher-
ever radio is enjoyed.

DancE ORCHESTRA; 11.00 p. M.; dance music; KDKA.

POPULAR RADIQ
Saturdays

JACQUES RENARD'S ORCHESTRA; 645 P. M.; dance music; WEEIL
This and the orchestra at the Palais Royal supply Boston with
practically all of its really good dance music.

Arcabia BaLL RooM ORCHESTRA; 7.45 P. M.; dance music; WGBS,
One of the good New York dance orchestras in what is always
a corking fine hour of dance music.

BeNJAMIN FRANKLIN ORCHESTRA; 9.30 P. M.; chamber music; WIP.
A famous Philadelphia hotel permits the whole radio world to
listen to music supplied to its diners.

HorterL CHELsea Concert; 9.30 p. M.; WPG.
All strings and wood-winds, with a leader who knows how to
choose a good program.

“Our GOVERNMENT”; 10.00 P. M.; lalk by David Lawrence;
WEAF, WTAG, WGR, WFI, WRC, WCSH, WGY.
David Lawrence is a widely read observer of political and economi-
cal conditions. both national and international. His contributions
to war literature made him famous.

Arcapta DANCE OrcHESTRA; 12.00 P. M.; dance music; KMOX.
I the Middle West should put in a bid for the dance music
championship, this orchesira would be one of the entries.

CoLorapo ORCHESTRA; 12.30 P. M.; dance music; KOA.
Sparkling jazz from the ‘“‘mile-high™ broadcaster of the wide open
spaces.

Sundays

Beprorp Y.M.C.A. MEN's CoNFERENCE; 4.00 P. M.; Dr. S. Parkes
Cadman; WEAF, WEEL, WCSH, WTAG,
WCAE, WSAL

Dr. Cadman is perhaps better known to the
public than any churchman in America—and his
famne began with the broadcasting of his sermons,
which led directly to the syndicating of writings
to the newspapers at an income said to be con-
siderably more than President Coulidge's.

CrosLEy Rapio FEATURE (alternate weeks); 5.30 p. M.; varied
program; WEAF, WEEI, WJAR, WTAG, WGN, WFI, WRC,
WCSH, WCAE, WTAM, WW]J, WSAI, KSD, WDAF, WHAS,
WSM, WSB, WMC, WGY.

A newcomer with plenty of snap and good musical novelties.

Park V. HocaN Orean RECITAL; 7.00 P, M.; organ and vocal; W]Z.

This recital is given on an Estey organ by an organist who has
been entertaining the New York audience with organ music for
the past four years.

Tue CariroL GrRAND OrcHEsTRA (and Major Bowes’' family);
7.20 p. M. symphonic music and soloists; WEAF, WEEI, KSD,
WRC, WW], WJAR, WCAE, WTAG, WHAS, WSB, WSM,
WMC.

Since she was ten years old, Caroline Andrews,

often catled the “lark” of Major Bowes' fam-

tly. has been singing before audiences. Her
mother was an opera singer, and Caroline, at
the age of five, used to use her mother's trunk
for a stage in singing operatic selections that
she had memorized through the effort of her
parent. _Miss Andrews sung with the De Koven

Opera Company. the Philadelphia Opera Com-

pany. the St. Louis Opera Company and lately

in ““The Student Prince.”

DeLLa Roseia CoNCERT; 7.45 P. M.; chamber music and solos;
WOR.

Great relief on a day filled with hymns and sermons,

Cook’s ‘Tours; 8.30 p. M.; iravelogue wilth music; W)Z.
Travelogues with musical garnish in the form of folk numbers
frum the countries visited.

AmBassapor CONCERT; 9.10 p. M.; chamber music; WPG.
Pleasant chamber music out of Atlantic City's salt air.

ATwaTER Kent Hour; 9.5 p. wm,; star soloists; WEAF,
WEEI, WFI, WCCO, WTAM, WGN, WCAE, WGR, WOC.
WTAG, WW]J, KSD, WRC, WSAI, WGY, WHAS, WSB, WMC.

This *‘highest-priced radio program in the world™
features so many great vocal and instrumental
stars that few listeners stop to give a_ thought
to the leader of the orchestra that supplies such
perfect accompaniment. This important work
is done by a very young man in the musical
world; his name is Niccolai Berezowsky, and he
is not only a capable orchestra director, but he
takes his position among a small group of *‘very-
near-great”' violinists. He was educated musi-
cally in Russia and Germany. Paul Althouse,
the Metropolitan tenor, is the guest artist
April 2uh.

CoLriEr Hour; 9.30 p. M.; variety program,; WJZ, KYW, WBZ,
KDEKA.
This is a new idea in broadcasting; it is usually attended by
famous writers of fiction and fact and some guod musi¢c worked
into a splendid scheme for continuity.

www americanradiohistory com


www.americanradiohistory.com

All apparatus advertised in this magazine has been lested and approved by PopuLAR Rapio L.ABORATORY

RADIO RECEPTION

depends pnmarlly upon two things—an
eﬂic:ent circuit and use of GOOD PARTS

‘This pachge contains
5 Bradleyunits

No. 500 R
500,000 Ohma or 5 Megohme

BradleyunitA

PERFECT FIXED RESISTOR

IRCUITS for B-elimi-

nators, radio receiv-
ers,and otherradio units
usually require the use
of one or more reliable
fixed resistance units. In
fact, fixed resistors are
being used more exten-
sively than ever, and the
demand for high-grade
units is growing, daily.

Bradleyunit-A is a solid
molded fixed resistor,
calibrated with great
accuracy and fitted with
silver-plated terminal
caps which can be sol-
dered without affecting
the calibration of the
unit. Bradleyunits are
made in 20 different rat-
ings for every purpose,

Ask your dealer for

Bradleyunits, not “re-
sistance units.’”’ They
are sold in the distinc-
tive Allen-Bradley
checkered carton.

CEE LR L L L LR L L L 1 13 ]
Mail this coupon to

ALLEN-BRADLEY CO.
276 Greenfield Ave., Milwaukee, Wis,

Please send me data on Bradleyunits and
your folder on

r hook-ups.
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Type 268 Trans.
Price $6

Type 349 Snlct
rice

Type 410 nnmm
Prico §

GENERAL RADIO

Always remember this fact in set-
building—and remember that General
Radio parts have long been recognized by
radio cditors, test laboratories, and ex-
perimenters as the universal standards
of radio.

They have a laboratory background of
over a decade.

The same outstanding craftsmanship
and materials are embodied in General
Radio parts for use in broadcast receivers
as in General Radio apparatus used as
precision standards in the leading radio
and electrical laboratorics of the world.

Whenever you find a popular circuit,
you will invariably find General Radio
parts—they are adapted to use in practi-
cally all of the better circuits.

1f you are unable to obtain our products
in your particular locality they will be de-
livered to you postpaid direct from the
factory upon receipt of list price.

Write for Catalog 926-P
General Radio Co., Cambridge, Mass,

PARTS AND ACCESSORIES

EQUALIZOR
SYSTEM

Combination
Of Tubes

No rewiring. Just
insert Equalizors to
match the differ-
ent voltages. Self-

(Reg. U, S. Pat. Off

Yoo

A good name

Simplyadapttoyoursetwith

Connectoralds

\-—"':-

Type 368 Mlm Cond
Prico §

The use of a Power 'l‘ube in the last
audio will very greatly Improve your
tone quality. No change in ser wiring is
[ necessary when Connectoraldsare used,

adjusting. Made
for everytube. 50c;
mounted, 75c.

Elkay Suppres-
| sors chokesqueal-
ing. 75¢; mount-

ed, S,

Langbein-Kaufman

Radio Co. (Dept.R)
62 Frakiin Si.
New Haven, Cenn.

wwWw americanradiohistorv com

/| F¥or UX 171 and UX 112 Tubes Na-Ald 112
| Connecroralds are recommended for maximum
:l_“ volume with storage battery seta. These tubes
“ometall will deliver without distortion several times the
volumeof the regular 201 A. Price $1.50.

For UX 120 Tubes In UV 201A sockets, the L&
Na-Ald No. 120 Connectorald should be used. TAiEfm
Toconvert astorage battery set to dry batteries

‘1i ﬁ.i‘-l.";
with ample loud speaker volume, use a UX 120 y

tube in the last audio atage with the 120 Con-
nectorald and UX 199 tubes with 419X Adapt.
ers in the other sockets, Price $1.25.

For the UX 120 Tube in UV 199 sockets.

ample Joud speaker volume without distortion
is obtainable f[rom any set equipped for UV 199
. tubes by means of the UX 120 or equlvnlent

tube, with the Na-Ald No. 920 Connectorald.
The tube is raised alightly, but Frovldu for its
use in most sets with limited headroom.

For UX 120 tubes in the UV 199 sockets
of the Radiola \lxperlle(erodyne Semi-Port-
able and Radiola Super V1Ii1. These excel-
lent Quperhelorodynes will deliver ample
volume for loud speaker operation wlen

ui with the UX 120 used with the
Na- d No. 420 Connectorald, Price $1.25.

ALDEN MANUFACTURING CO.
Dept. 322-C Springfield, Mass,
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POPULAR RADIO

Schedules of Dinner-Hour and Dance Programs of Special Note

* Programs of Dinner-Hour Music
(Eastern Standard Time)

* Programs of Dance Music

(Ea.utrn Standard T1 mt)

| {
FEATURE | STATION l TIME FEATURE STATION TIME
_ |
Palmer House Vietorians. WEBH 7:15 P. M.; daily ezeept Sundays. Colorado Orchestra. . .. .. KOA 12:15 P. M.; Saturdays.
Hotel Andrew Jackson Concert . WSM 7:15 P. M.; Tuesdays; 6:45 P.M.; || DPackard Six Orchestra. ... KFI 1:00 A. M.; Monday mernings.
¥ a'neadayl and Thursdays. Coronado Orchestra. .. ... KMOX 1:00 A. M.; Mondays, Tuesdays,
Neopolitans . WTAM 6:00 P. M.; Wednesdays and Thurs- Wednesdays, Fridays, Saturdays.
days. Arrowhead Inn Dance Orchestra. ... .|WGBS, WIP| 10:30 P. M., Tuesdays and Salurdays.
Austin Wylie's Orchestra. WTAM | 6:00 P. M_; Fridays. MeDonald Recording Orchestra. ... . |WGBS, WIP| 10:50 P. M.; Thursdays.
Bem's Little Symphony . . KGO 9:00 P. M.; dady u:cep( Saturdoya. | Van Horn Dance Hour . . WPG 10:30 P. M.; Fridays.
Katz and His i'(mens wQJ) 8:00 P. M.; daiiy except Sundays and Casino Dance Orchestra. WPG 11.30 P. M.; Saturdays and Mendays.
Monday : Silver Slipper Orchestra. .. WPG 11:30 P. M.; Tuesdays.
Hotel Tuller Concert WGHP 7:00 P. M daily excepl Sundays. | Golden Pheasant Qrchestra, WTAM 10:15 P. M _; Sundays
WBAL Dinner Concert . WEBAL 6:30 P M. Mondays, Tuesdays, Emerson Gill Orchestra. WTAM 10:00 P. M.; Mondays and Wednes-
Thuraday: and Fridays. | ] days.
Joe Rine's Orchestra. WEEI 6:05 P. M.; Mondays, Wednndayl and || Far East Orchestira WTAM 11 00 P. M.; Thursdays.
Thursdays. | Jade Room Orchestra. WTAM 11:30 P. M.; Fridays.
Jack Renard's Orchestra . WEEI 6:45 P. M ; Saturdays. Simovar Orchestra. WENR 1:00 A. M.; Thursday, Friday and
Mack'a Collegians, KF1 9:30 P. M Sahniayt Saturday mornings.
Ray Fisher's Orchestra. . . . KFI 10:00 P, M.; Wednesdays. Midshipmen Orchestra. . KGO 12:30 P. M.; Thuredays.
Concerts from Atlantic City Hot,els. WPG 7:25 P. M dm[y except Sundays. Katz and His Kittens......... ... wQJ 11:00 P. l\vf Saturdays. Tueadays,
Ié)e«:h! Dinner Programs WBZ T:00P.M_; Wednﬂsday.!. Thursdays and Fridays.
DKA Little Symphony KDKA 6:00 P. M.; Tucu[am, Thursdays, WBAL Dance Orehestra. WBAL 11:00 P. M.; Mondays, Tuesdays,
Coronado Orcheatra. KMOX 7:00 P. M.; Sundays. Thursdays and Fridays.
Organ Recital . KMOX 7:00 P. M ; daily except Sundays. Renard's Orchestra. . WEE! 10:10 P. M.; Mondays.
Drake Concert. wLIB 8:00 P. M.; Tuesdays, Thursdays and Joe Rine's Orchestra. ... WEEI 10:05 P. M.; WWednesdays.
Sa.lurdayl Nighthawks. ... ... ... WBEBM 1:00 A. M.; Mondaya; 12:00 P. M_;
Drake Concert. WGN 7:35 P. M.; daily except Sundays. Tuesdays and Thursdays.
Brown Pulace Orchestra. KOA 8:30 P. M.; daily except Thursdays. Vincent Carr Orchestra . wip 10:05 P. M.; Saturdays.
Benjamin Franklin Orchestra. wIP 6:10 P. M.; Tuesdays, Wednesdaya, Vanderbilt Dance Orchestra. . WOR 11:35 P. M.; Tuesday.
Thursdays and Sefurdaye, Cuss Hogan's Orchestra. . . .. WOR 11:00 P. M Wednesdays and Satur-
McDonald's Orchestra - WIP 6:10 P. M Mondays and Fridays. days.
Bretten Hall String Quartét. WDR 6:30 P. M.; Tuesdays and Fridays. Fletcher Henderson's Orchestra WOR L1:00 P. M.; Fridays.
Dinaer Concert. ... ... wwl 6:00 P. M mep( Salurdays and Sun- Kentucky Serenadera. . .. KYw 11:30 P. M.; Saturdayes.
daya. George Olsen’s Orchestra. wJl 10:30 P. M.; Tuesdays
Jack Jacobs Orchestra WOR 6:15 P Mondays, Wednesdays, B. A. Rolfe’s Orchestra. . WEAF 11:00 P. M.; Mondays
T.huradaw and Saturdays. Goodrich Zippers. ... ... WEAF 10:00 P. M.; Thursdays.
Twilight Musical. WAIV T:00 P. M.; Mondays, Tuesdaye and | Johnny Johnstones Orchestra . wJz 10:30 P. M.; Thursdays; 10:50 P. M.
Wednesdays. Soturdays.

Henry Miller

colored pin.
and the “greatl open spaces”

A PIN FOR EVERY BROADCASTING STATION

On this wall map, which hangs in the office of the radio division of the U. S. Department
of Commerce, each of the 733 braadcastmg stations in the country is indicaled by a

www americanradiohistory com
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Note the congestion in the New York, lllinois and the Pacific coast areas—
in the central and, particularly, the soulh-ceniral seclions.
W. D. Terrell, chie} of the radio division, is seen at Lhe left.
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Shielded Tuntd Rad:o Transformer,

SICKLES

Diamond-Weave Coils
The new Sickles Shielded Tuned
prevents
both outside and local interfer-
ence. It is remarkably com-

Radio  Transformer

pact, sharp-tuning, sturdy.

Sickles Diamond-\VWeave Coils
enviable
reputation for low distributed
capacity, low dielectric losses,
and large range of frequency

have established an

with small variable capacity,

The ideal coil for the Na-Ald Local-
ized Control Tuning Unit and the

Na-Ald Truphonic Assembly.

There are Sickles Diamond-Weave

Coils for all leading circuits.

THE F. W. SICKLES CO.

134 UNION STREET

SPRINGFIELD ::
Coil Prices

MASS.

No.
30 Shiclded Transformer $2.00 each

24  Browning-lirake 7.50 set
18 Roberts Circuit 8.00 set
25  Arnistocrat Circuit 8.00 set

ARTE

Size

90c ea. $2.75 ea.

For aerial and ground,
loud-speaker outlets, A
and B battery connections, etc.
For use in Hotels, Hospitals,
Apartments, Private Homes,
etc. Makes an attractive ad-
dition.

Made in three styles for
Carter “IMP” plugs or any
standard plug. Also with
volume control, For wall
mounting or baseboard. Fits
standard outlet box.

The brass escutcheon plates, in

satin finish brass. Name plates
in appropriate lcttering.

See themn at your dealers

minocs, CARTER RADIO CO.

CHICAGO

New Receptacle Jacks

How to Assemble the
Hammarlund- Roberts Hi-Q
Receiver
(Continued from page 4358)

nections; but be sure that you are using
a good type of rosin-flux and follow in-
structions regarding the correct way to
solder. Do not use any more solder than
is absolutely necessary to make a good
joint. Big gobs of solder will not hold
the joint any more firmly, but may tend
to weaken it.

It is an easy matter to make the

| necessary antenna, ground and battery

connections to get the set in operating
condition. The antenna wire may be
connected direct with the switch arm ter-
minal of the antenna switch, S. The
ground connection may be made to the
negative “A” battery terminal of the set.
but it is preferable to make it direct to
the negative terminal of the “A” battery
itself.

The other battery connections are
clearly shown and require no further
explanation. For a standard UX-201-a
type amplifier valve in the first low-fre-
quency stage, V4, a negative “C”

| battery bias of 414 volts should be used.

If a UX-201-a type valve is used in the
last stage, the negative “C" battery bias
should also be 414 volts. and it is best to
use only 90 volts of “B” battery instead
of the 135 volts indicated. If you use
a UX-112 type tube, it is best to use 135
velts of “B’ battery and 9 volts of “C”
battery for the second low-frequency
stage. If you use a UX-171 type valve
you can still use 135 volts for the “B”

battery, but you should use a negative |

“C” bias of approximately 27 volts, ob-
tainable by adding a small 22Y;-volt
“B” in series with the 414-volt “C”
battery.

You may now proceed with the jeb
of balancing up the gang condensers and
the adjustment of the midget condenser.
Adjust the cams so that the coupling
coils move in step and equalize the valve
capacities of the high-frequency stages.

Once these adjustments are made, the
tuning of the set is reduced to the simple
operation of adjusting the two tuning
dials and regulating the volume by
means of the rheostat control.

A good antenna installation is
necessary for efficient operation. This
does not mean that your antenna should
be stretched out over two city blocks.
An aerial between 80 to 100 feet in
length, including lead-in. will usually give
the best results, Erect it free and clear
of surrounding objects. and be sure that
it is properly insulated at every point.

Fisherman’s Luck
Tt FISHERMAN (who has taken up
radio)—I got Honolulu last night and
you should have heard the stations that
got away!
—LirE

www americanradiohistorv com

Page 479

What Built
the Reputation
of

e'/' K

‘B SupPPLY

2

The <“B”’ Without a Buzz

e

Type 612
Delivers 40 {K‘lils at 180 volts
All voltages arc adjustalle
Complete with Raytheon Tube $42.50

elimination, Mayolian was
probably the first manufac-
turer to adopt the now far-famed
Raytheon tube as the heart of its
B Supply Units, and to earn the
approval of Raytheon. From that
day to this, eachh Mayolian has
been rigidly held to the standards
of the Raytheon and Mayolian
laboratories. Years of exhaustive
research, extreme precision in
manufacture, skilled supervision
—all these have contributed to the
pre-eminent position of Mayelian.
Today, no matter what make or
type of receiver you have, there is
a Mayolian to give it a continu-
ous, uniform, noiseless “B” sup-
ply—direct from the nearest light
socket, at half the cost of burning
a 25-watt lamp.

PIONEERING in battery

The Ileavy Duty Types of Mayolian
employ the new Raytheon B H tube

The ncarest dealer will gladly
demonstrate in your own home.
Write us.

MAYOLIAN

RADIO CORPORATION
1668WebsterAve, . NewYork,N.Y.

Pioncers in' Battery Elimination

e

The Power of Niagara—
The Quiet of an Arctic Night
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“Phasatrols”

A true balancing device for
radio frequency amplifiers

More and more fans throughout the
country are using Phasatrol to con-
trol the old bugaboo of oscillation.
This instrument installed in a few
minutes’ time has proven a source of
complete satisfaction to old and new
radio enthusiasts, Ask your neighbor
or better still try one yourself.

At your dealer’s or write direct.
Hook-up circular upon request.

Price - - $2.75

Dept. 22
175 Varick St., New York, N.Y.

F. D. Pitts Company

INCORPORATED

219A Columbus Ave.
Boston, Mass., U. S. A,

?

Merchandising
Radio

Since 1919

?

DEALERS—send for large
and profusely illustrated
catalog on the products of
scores of nationally adver-
tised radio manufacturers.

Wholesale Exclusively

®

‘““Pioneers in the
Distribution of Radio’’

The obverse of the medal; the original
is two-and-one-half inches in diameter.

All apparatus advertised in this magasine has been_tested and approved by Porurar Rapio LABORATORY
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The reverse; the name of each recipient
will be engraved in lhe space provided.

The Popular Radio Medal

for Conspicuous Service

TO every radio amateur, to every ama-

teur experimenter and broadcast lis-

tener, who is instrumental in alleviating
human suffering or saving human life,
directly through the medium of radio, rec-
ognition will hereafter be extended in the
form of a medal that shall be known as
*“The Popular Radio Medal for Conspicu-
ous Service.” This medal is unique within
the realms of radio, in that it shall be
awarded not for scientific achievement or
invention, but for service to humanity.

To insure a fair and unbiased consideration of
all claims, a Comniittee of Awards has been ap-
pointed that includes five distinguished citizens
of intermational fame. To assist this Committee
of Awards, an Advisory Committee has been ap-
pointed that numbers among its members some
of the most eminent citizens of the United States,
includinf represcntatives of many of our most
distinguished institutions.

The conditions under which the medal will be
awarded are here specified:

1. The medal shall be known as the Popular
Radio Medal for Conspicuous Service.

2. The medal shall be awarded, without discrimi-
nation as to sex, age, race, nationality, color or
creed, to those radio amateurs, radio experi-
menters, broadcast listeners and other non-
professionals through whose prompt and effi-
cient action radio is utilized to perform an
cssential part in the alleviation of human suf-
fering or in the saving of human life within
the territorial confines of the United States and
its possessions, or in the waters thercof.

. The medal shall be awarded by a Committee
of Awards that shall not exceed five in num-
ber. No member of this Committee shall be
an employee, officer or stockholder of PopuLar
Rapio. Ixc., nor shall any such employee,
officer or stockholder have a vote in the de-
liberations of the Commiittee.

4. An Advisory Committee, which shall co-operate
with the Committee of Awards and which shall
be particularly charged with the responsibility
of making recommendations for awards of this
medal, shall be made up of men and women
who, because of their interest in the public wel-
fare or because of their connection with insti-
tutions that are consecrated to public service.
are in positions to bring to the attention of the
Committee of Awards the exploits of candidates
who are within their own special fields of
activity.

5. The medal will be awarded for services ren-
dered since Armistice Day, November 11, 1918,

L

e

6. Recommendations for awards may be submitted
to the Committee of Awards at any time and
by any person. Lvery recommendation must
contain the full name and address of the candi-
date, together with a detailed account of the
accomplishment on which the proposed award
is based, and must be accompanied by corrob-
oratory evidence from persons who have first-
hand “knowledge of the circumstances and
whose statements may be verified to the satis-
faction of the Committee of Awards.

7. The medal will be awarded to as many indi-
viduals as qualify for it and at such times as
the Committee of Awards may authorize.

8. All considerations not specified herein shall be
left to the discretion of the Committee of
Awards.

wWWwW americanradiohistorv. com

Al communications to the Committee of Awards
may be addressed to—

The Secretary of the Committee of Awards, Poru-
LAR Ravto Medal for Conspicuous Service, 627
West 43rd Street, New York.

The Committee of Awards

Hiray Prrcy Maxiar, President of the American
Radio Relay League.
E. F. W, ALEXANDERSON, Chief Consulting Engi-
neer of the Radio Corporation of America.
Major GENERAL CHARLES McK. SaLrzaan, Chief
Signal Officcr of the Army.

Rear Aparat W, A. Morsert, Chief of the Bu-
reau of Aeronautics, U. S. Navy.

Dr. Jou~ H. FINLEY, publicist and journalist.

Secretary: Dr. E. E. Free, 627 West 43rd Street,
New York.

Advisory Committee

SENATOR JaMEs W. WabswortH, Jr., of New York.

HoN. JoHN BartoN PAYNE, Chairman, Awmerican
Red Cross.

ApoLpH 1.EWISORN, publicist.

Jupce BeN S. Paxpsay, lale of the Juvenile and
Family Court, Denver, Col.

Dr. J. MCKeen CATTELL, Past Presidemt, American
Association for the Advancrmcnt of Scirnce.

Dr. J. H. DeiLiNcer, Past President, Institute of
Radio Engineers.

FarLEY Oscoon, Past President, American Institute
of Electrical Engineers.

C. E. GRUNSKY, Past President, American Socicty
of Civil Engineers.

Dxr. Dayron C. MILLER, President, The American
Physical Society.

W. L. Apsort, President, The American Society of
Mechanical Engincers.

Ww. CI HoLLaxp, President, Carnegie Hero Fund

ontHitss1on.

Georce K. Burcess, Director, Bureau of Standards.

Couix H. LiviNcstoNE, Past President, Boy Scouts
of America.

DaxieL C. Braro, Chairman, National Court of
Honor, Boy Scouts of America.

Miss SARAH Loulsg ARNOLD, President, Girl Scouts.

Dr. W. D. Haccaro, President, American Medical
Association.

K. A. BICKEL, President, United Press Association.

KexT CooPer, General Manager, The Associated

Press,

1L P. Davis, Vice-President, Westinghouse Electric
& Manufacturing Conipany.

Dr. VerNoN KELLocs, General Secretary, National
Research Council.

JessE LyNca WiLLIAMs, Past President, Authors’
League of America.
Proressor GEORGE B, PrcraM, Dean of the Facully
of Applied Science, Columbia Uuniversity.
Proressor H. H. SueipoN, Professor of Physics,
New York University.

War. Hawiey Arwell, Grand Exalted Ruler,
Order of Elks.

ProFessor Enwin B. WisoN, Harvard University,
National Academy of Science.

W. E. HarkNEss, Vice-President, Awmerican Tele-
phone & Telegraph Company.

Wiiiam L. SAuNDERS, Presidemt, United Engi-
nem‘ngMSacidics.

CoL. J. R. ' McQuicc, Past Commander, The Ameri-
can Legion.

onrn R. Moss, President, Kiwanis Intcrnational.

, D. TerreLL, Chief Supcrvisor of Radio, De-
partment of Commerce, Washington, D. C.
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Listening In
(Continned from page 469)

denser will be found too large, bunch-
ing the stations at the lower end of the
scale. This is a .001 mid. condenser,
and is large because the original design
was so-called “second harmonic.” The
new arrangement being a fundamental
heterodyne, a smaller condenser will be
necessary, approximately .0005 mid.
But the old one may be used if it is
carefully taken apart and ¢ plates re-
moved from the rotor, putting in an
extra washer to take their place. The
stations will then be found spaced
evenly over the dial. The other dial
can be adjusted as before by using the
proper tap on the Korach loop.

Use 45 volts on the plate of the second
detector and 90 on all the other tubes.

A set of the new type vernier dials,
of which there are many on the market,
will improve the appearance of the set,
but are not necessary.

I find that these changes make this
set much easier to handle, give as much
volume and good quality as before, and
while a certain amount of distance will
be lost, it will still bring in all the dis-
tance that any but the most rabid
DX hound will require.

—A. C. BERGENSTEIN, Brooklyn, N. Y.

* *

How to Construct a Simple
Antenna Substitute .

To construct this simple antenna sub-
stitute, cut two pieces of heavy card-
board to the dimensions given in Figure
4. 'Then paste a piece of heavy lead
foil or tin foil, ¥4-inch smaller all around
than the cardboard, between the two

pieces of cardboard. A length of flex-
ible insulated wire should be connected
between a binding post, put through the
projecting end of the cardboard and
lead foil and the antenna terminal on
the receiver. The set should be grounded
in the usual manner.

The unit may then be placed under a
stand telephone; in this way, it really

makes use of the telephone lines as an |

antenna by capacity; but it does not in-
terfere with the operation of the tele-
phone in any way. It may be used with
the electric lighting lines in a similar
manner by placing it under the flat sur-
face of an electric percolator, toaster, or
similar electric appliance. The ap-
pliance must be plugged in, but it is not
necessary that the switch on the ap-
pliance be turned on.

While the unit may net in all cases
give quite as good results as an outside
antenna, it is portable and usually more
selective.

—CHarres F. Feusteap (6CU), Los
Angeles, Cal.
* *

How to Place a Single-cone
Reproducer

WHEN using a single-cone type repro-
ducer it will be found that greater vol-
ume occurs directly in front of the cone
when the point of the cone is pointed at
a wall opposite to the listeners. It has
much more volume than when it is
placed with the point of the cone directly
towards the listeners.

—G. D. PrestoN, El Centro, Cal.
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A SIMPLE ANTENNA SUBSTITUTE

FICURE 4:

This diagram shows clearly a method for using the tele-

phone line as an aerial where it is found impossible, on account of
local conditions, to erect an outdoor antenna.
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Get into the great new BIG-Pay Industry—

Radio. If you're carning a pe nny less than $50 §
a week. clip coupon prow,.
Send for page FREE
BOOK. Be a Radio Ex-
pert and draw down big
money for this easy, fasci-
B nating  work. Positions
s cverywhere. Need for Ra-
dio Experts in every com-
§ munity. Short hours. BIG
i PAV. Free book gives
all the facts.

Learn Quickly and
Easily at Home

i Skilled Radio Engineers
& will show you how to qual-
ify, qulckl{ and easily at
home, for Radio’s fine jobs.
We train you completely
and thoroughly. Hundreds
of N.R. 1. ned men are
i today holding down good
big jobe in the Radio held.
B8 Hundreds of opportunities
B now awaiting the trained
i man. FREE EMPLOY.
MENT SERVICE. Many
i other big features. Get
i facts—CLIP COUPON.

"My charges|
or consultation

Brooklyn.

“Raa:o a gold
mine—your
jcourse worth
L. R. Herke,

Winnipeg.

Get This Free Book

Send_ _cou bel,

for FRElg BOOI(a:
“Rich Rewards in
Radio.”"  Read for §
Yourself. o previ-
ous expenence need-
h Comrl;lolw ul:!hlool.

eng! .
Ryt WRITE

ivind S
0utf" Furnisheq M

Materials for building up-to-date receiving setes
and to construct 50 well-known Radio citcuits
incinded to help vou learn. An UNEQUALLED
OFFER. Other special features now being offered,
u©@ Act Quick!

NATIONAL RADIO INSTITUTE
Dept. E-86, Washington, D. C.

MAIL COUPON

National Radlo Institute,
Dept. E-86. Washington, D). C.

Without obligating me in any wa: . Dlease
send me your free book, “Rich Rewards 1n
Radio.” also complete informagion on your
practical, home-study Radio course.

Name. . . ._.__....
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D ‘ . tnm They're

always just over

- h l the horizon, and they

Rls come up with startling sud-
denness.

Safeguard your set—and your home.

The National Board of Fire Underwriters
says vou must. Your own interests say

you should.
LIGHTNING

WIR ARRESTER

Provides the needed protection in full
measure. It is the approved air-gap type.
High voltage insulation throughout. Bake
lite “petticoat™ gives added protection in
wet weather. Terminals are extra heavy

far enough apart to prevent leakage—
and designed for connecting to wmrial with-
out cutting wire. Can’t
rust, for all metal parts
are brass. Will last a
lifetime, Easy to install.
Directions on  package.
Complete, with screws for
mounting, §$1.25,
dealers,

Don’t wait.
Storms never
do.

WIRTQOMPAN\’

5243 Greene Street
Philadelphia, Pennsylvania

5

demand

EROVOX

FILTER CONDENSER
BLOCKS

For Working Voltages of 200, WX\

400, 600 and 1000 Volis D. C.

Flexible leads for connections cli-

minate all possibilities of leukage

from soldering.

How to Care for Trickle
Chargers

In the use of a low-capacity, storage
battery and a trickle charger the only
attention required is the inspection of
the battery. This should be done about
once every month. The water should
be kept above the plates of the battery.
There are several types of trickle
chargers on the market, and in the use
of any of them care should be gbserved
in the rate of charging. 'The rate should
be sufficient to keep the battery at full
charge at all times. When the charger
is new and has just been put into use
frequent readings should be taken to de-
termine the condition of the battery. If
the battery gradually runs low the rate
should be increased and if it gases to a
great extent it shows that the battery is
full, and the rate should be reduced, to
prevent excess charging.

—G. D. Preston, El Centro, Cal.

* *

A Light Globe to Protect
Radio Tubes

Too frequently one hears the story, “I
burned out five tubes, and it happened
all at once.”

Such experiences are costly; they are
also unnecessary. By exercising a little
care they may be prevented. I have
found that a simple method to eliminate
one of the big wastes of radio consists
in using an ordinary electric lamp as a
safety guard.

All that is needed for protection
against such an accident is a 40-watt,
110-volt lamp—the kind found in most
homes. The lamp is used when one is
installing the set or is working on it
to repair damages or to improve its re-
ception efficiency. No matter what is
being done to the receiver, there is no
occasion for burning out the tubes.
Without a safety device, however, this
may happen because of an inherent de-
fect in the set, because of an internal
short in one of the tubes between the
grid or plate and the filament, or because
of carelessness in installing the receiver
and connecting the battery wires.

Connect your lamp in series with the
plus 90 “B” battery lead, and you can-
not possibly burn out your tubes. Even
if there is a defect of any nature in either
the receiver or the connections, the 40-
watt lamp safety protection will permit
the tube filament to glow just dimly, and
only when the filament control switch is
still on the “off” positien. If the tubes
really light up with the switch in the off
position, this circumstance is an indica-
tion of trouble somewhere, and the re-
ceiver should be disconnected at once and
examined for the defect causing the dis-
turbance.

When you have completely hooked up
the set and made it function properly,
you can safely remove the lamp, because
the receiver is then in perfect shape.

—CuarLEs OLIVE, Willmor, Minn.

WwWWwW americanradiohistorv com

High-Resistance Connections

ONE of the most common sources of
trouble in a receiving set, and one which
may easily be taken for something else,
is the indifferent action of the set caused
by a high-resistance connection. This is
sometimes difficult to locate. It will
cause the set to operate in an unsatisfac-
tory manner, and is often mistaken for

location” trouble. A high-resistance
connection may occur at any connection
in the receiver, and one of the most fre-
quent causes is the use of solder in which
a corrosive flux has been used. Weak
springs in jacks and switches are also
common causes of high-resistance con-
nections.

~G. D. PresTON, El Centro, Cal.

* *

How Worn Parts May Make
Receiver Noises

MEecsANICAL parts, which have be-
come worn, often cause noises in receiv-
ing sets that are attributed to loose con-
nections in the wiring. In practically
all sets the wiring is fixed and should
not cause much trouble from loose con-
nections ordinarily.

However, the vernier drive shafts of
condensers often become worn; some-
times this also happens to the bearings
of the vernier plates. When this occurs
the contact between the shaft and the
condenser may seem to be in perfect
shape, yet the set, when critical tuning is
necessary on distant stations, will not
respond properly. There is a scraping
noise or scratching sound heard that is
often wrongly blamed on a loose con-
nection in the wiring.

—G. D. Preston, El Centro, Cal.

A REAL DE-LUXE SET

FIGURE 8: All the parls are gold plated
and mounted on plate glass in this set and
cabinet, built by J. W. Lake, of Dalias,

Texas. It contains three stages of high-

frequency amplification and two stages of

low-frequency amplification. The design

on the front panel is chipped and inlaid
with gold leaf.
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How to Make a Multiple s In time Llﬂggd;é_sta?fr;;oin f;lf-
otations 1n New York City (1, mites
Phone CO[lIlCCth‘ away), Pittsburgh, Pa., and Denver, Col,,

To make one of the multiple phone ) ’

. . were the farthest away on my list.
connectors shown in Figure 6, cut two Even though we have a better receiver
pieces of thin brass strip to the dimen-

. g now, I still prize my crystal set. I am
sions given in the figure. The six B A

15 years old.

small holes around the central hole are —Jist CuLLipHER, Hope, Ark.
for the phone tips, and should fit them " N 4 ’
snugly. A 34-inch piece of rubber cut
from an inner tube is put between the How to Connect Old and
two similar pieces of metal. New Dry Cells

The whole assembly is held together It is poor economy to connect new
by a small machine screw put through and old dry cells in parallel. This tends
the central hole with 2 nut on the other to ruin the good ones and will do the
side. ‘The six outside holes are punched old ones no good. Little harm may be
through the rubber, but are made done if the two cells are connected in
smaller than the holes in the metal so series, however, In a parallel connec-
the rubber will keep the phone tips tion the positive terminals are connected

KARAS
MICROMETRIC

KARAS MICROMETRIC

from slipping out. to positive and negative terminals to
For a set that has binding posts, two negative. In connecting in series, posi- VERNIER DIALS HELP
of the phone connectors shown in Figure tive terminals are connected to negative THE “PRESELECTOR” TO
6 at A should be made and one fastened and the end positive and negative ter- ELIMINATE INTERFERENCE
on each binding post. This will allow minals are connected to the output ce-
the connection of as many as six pairs  vice that is being supplied with current. Described in this issie of
of head phones in parallel on the two —G. D. PrestoN, E! Centro, Cal. Popular Radio
binding posts. * *
For use with phone plugs, such as the  How to Prevent Interference B, e o liucated i

Weston plug, multiple phone connectors
like the one shown at Figure 6 at B

: i his is f P RaDio wanted a
from a S\’Vlﬂglﬂg Antenna dial t‘tlhsatns‘:;sﬂivelg'rmi-::urca 'sp‘ﬁ:-:t-cond

tuning, they chose the Karas Micrometric

should be made. The projecting end How many listeners in realize that a 63 to 1 vernd._erl ,Ra(;io l%ia!. T::e;,ﬂ knew
. . = 3 3N that the; al k1 ch remarkable eon-
of the connector is rolled to the same SWinging antenna with unsoldered joints trol of tuning up to 1/1000th of an inch as
size as the end of a phone tip, and is Wil cause a vibration which may not does the Micrometric.
plugged in where the phone tip usually only cause a noise in their own loud- Two dKarash Mi%romeltric Ven{i}:l: Dials
. el b 5 H B 3, e used in the “Preselector.” en you
goes in a Weston or similar phone plug. speal\er.bu.t in their nelghb(‘)rs as well. buid’ your] set be sure to use Micrometrics
—CuarLes F. FELstEap (6CU), Los The swinging may be so violent as to to insure finest results.
Angeles, Cal. cause the antenna to come into contact - .
* * with pails in the roof, rain gutters or An Action That is Velvety-Smooth
3 3 Micrometrics have a velvety-stnooth ac-
What I G C 1 other metal objects, thus causing untold tion that is based upon a marvelous gear
at ot on a rysta trouble. train that took us years to pt;fﬂ':lt.f Ndo frie-
. : i = ift i
A FRIEND of mine gave me a home- Have the antenna away from all ob- "E:regf.zifi._ngoc?v?off:? you ?Jerpieerv:fiﬁ
made crystal set some time ago, saying structions, solder all joints, and pull 'mhiactm',‘,‘,;',‘:ics'"",’f;ch;'s’};,,,‘_‘“"'s'{a;};‘,’, “':{,l;t":l',’;
that he couldn’t get much on it. Thooked tight enough to prevent excess swing- usually hard to get with other dials are
- . o . 9 I s s easily located with Micrometrics. Another
it up with a 100-foot antenna and re- ing; this will eliminate interference advantage: when mounting these dials you
ceived the station at Fort Worth, Texas, f{rom this source. e A e e
the first thing. —G. D. PrEstON, El Centro, Cal. '

An All-Bakelite Dial, with Gold Inlay

Micrometrics add to the beauty of any
set. They are made throughout of rich-
looking black Bakelite, with all markings in
gold inlay. You will be proud of their ap-
pearance on your receiver—and enthusiastic
about their operation.

7'9/4. ;

& Your Dealer Can Supply You—

'__i,z_‘@._,_ Or Order Direct
=

Good dcalers everywhere handle Micro-
metrics or can get them for you. If you

] are in a hurry and your deajer is out of
stock you may order direct from us by fll-
ing out and mailing the coupon. SENI} NO
MONEY.

( Mercly hand the postman the
price of the dials, uron delivery, plus a few

; o e yomn MpiaSeiooapet ey for
%" KARAS ELECTRIC CO.
1025 Association Building
) CHICAGO
5//)//@/945/ yz" A N A N D A D S e S e e e e A A
'f/,/p i e ! ' :(UQ:AAsssoiII-aEtaEmB(id:?‘Ch icage
/f’ﬂ//f’/[ﬂd /—2,- /%M’yl/ﬂ .‘3%!0"%“'1'1’.0 rsr v‘v’gggmlﬂﬂli‘l x:ymllagmll)arrl:t?‘l.nprll;:

postage, upon dellvery.

A 8 Pty s o

CONNECTORS FOR SEVERAL HEADPHONES Address

Ficure 6: These drawings show how two simple connectors for use

with a number of headphones are made; they also give all the neces-
sary dimensions.

{We Drepay poatage when Cash accompbanles order)

wwWw americanradiohistorv com
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FREE
Write today
for ““The
el Radiall Book™'
MM with Hook-
e Ups and con-
structiondata
to Dept. PRS

mREG. U.s mav OFF

"SELF-ADJUSTING" Rheasta.

Amperite alone can give you fult value from
your tubes. Guarantees perfect filament
current control under every condition—auto-

lly. Don't accept substitutes claimed
Jjust as good. Insist on Amperite, Itis the
only tic, variable ilament resistance
—and nothing else will do. Eliminates hand
rheostats. Bimplifies wiring. Price $1.10
d (n U, 8, A.). Sold everywhere.

RADIALL COMPANY
. 52 Franklin St,

WORLD Radio Unit
Save You 50%

$SAY Current

LAM POWER UNIT

Automtlully provlda even, s

unvarying * current from

the moment ynu throw o

your set switch., er i

tlon‘ unlnterrup “ Rt ||-

outs” and ° lmech e A hmbeile Ly noiseless.

full tone quality from your set and wider D X nnxe

mnrveloua improvement—at leas than half the cost of nnY
milat equipment. Shipped complete, subject, to lnspec-

tlon, on recelpt of price—or C. 0. D, 1 h
25 Amp. Unit for sets of 4 tubes of leas—$12.75
680 Amp. Unit for sets of 5 tubes or more—3$15.75
5% it cash in full is sent with order.

Clearest

Truest"B”
U Power with
iy

Storage

13 13 Cell
B** Batteries 24 Vole
Sturd conatruiti SOLID RUBBER CASE
tion. R g | ';')Irlalmostnothl En orsed
a8 standund by Itulio News L-h
8ci, Inst. Blandards, tltut.l TR IRTON unl:-
s ons, num-
Send No Money ber wanted: andwewtlianip
Bame {fay order ia recelved by express, C. O. D.. subject to

exsmization. & unt for cash wi rd
Extrn Odor: .ﬁlm.erles in series (86 volts) 810 50.

wﬂﬂl.ll BATTERY COMPANY
1219 s. Wabash Ave., n? ”, cnlc-%o. .
a Z’m radio dials 8.3 meter:
Storage Batt cry Sfal!ml w
Vamm—zv Talent— Always Jnun:ung

The “Lowest-Down"” Radio

Reception on Earth

TaperIAL Valley, California, has the
unique distinction of being the “lowest
down” radio receiving area in the world.
The one receiver there is located on the
shore of Salton Sea. the largest inland
body of salt water in this country; this
set is owned by “Captain” Davis. a char-
acter of the western desert. The surface
of the water of this great inland ocean
is 249 feet below sea level.

—G. D, PrestoN, E! Centro, Cal.

* *

How to Connect a Master
Rheostat in Your Receiver
No matter whether all the vaccum

valves (or tubes) in a receiving set are
of the same type or not, the rheostats
in the filament leads of each of the
valves will be found to give best results
when adjusted to a certain value; and
the proper value for each different one
will be found to vary considerably.
This is especially noticeable in a set
using the old-style, gas-filled valves.
When a separate filament rheostat is
used for each valve—and to get the
very best results out of the valves this
is advisable—as the battery that sup-
plies the filaments becomes weaker, all
the rheostats have to be constantly
readjusted if maximum results are
desired. All this constant readjusting
may be eliminated by connecting a
master rheostat in one of the “A” bat-
tery leads to the set, as shown in the
diagram. The master rheostat should
have a current-carrying capacity a
little greater than the total current
taken by all the valves in the set. For
a set using three C-301-a type valves,
for instance, a six-ohm, one and one-
half-ampere, master rheostat is of suf-
ficient size. After the individual rheo-
stats have each been adjusted to the
correct value for the tube which they
control, they may be left adjusted and
the dropping of the “A” battery volt-
age as the battery becomes discharged
may be compensated for by the master
rheostat.

—CuarLEs F. FeELstEap (6CU), Los

Angeles, Cal.

St Praper
r ______ = __!
] |
] '
1 1
' |
| |
| : |
| A Balery Oenting Rt b el __|
L A

o, Mesler rgosle!

A MASTER RHEOSTAT

Ficurg 7: This drawing shows how tlhe

rheostat should be connected in a receiver.

waany americanradinhictory com

Connection Loops Should
Follow Screw Threads
WHEN wiring a receiver, care must be
taken that the “loop” end of wire that
goes round a binding post follows the
screw thread. With few exceptions, all
binding posts are threaded with a nght-
hand thread. Therefore the nuts are
tightened to the left or clockwise. It is
a good idea, when making a loop in the
end of a wire which is to be placed on a
binding post or a screw, to bend the loop
in a clockwise direction or to the left
so that the wire will not be twisted out
from under the nut when it is tightened.
Always make the loop in the same direc-
tion that the nut tightens in.
—G. D. PresTON, E! Centro, Cal.
* *

A Handy Reversing Switch
for a Synchronous
Rectifier

HERE is an idea for amateurs who
use transformers and syuchronous rec-
tifiers to convert the alternating cur-
rent in the house-lighting lines into
high-voltage, direct current to supply
to their tube transmitters.

If the synchronous rectifier is started
on the wrong half of an alternation, the
current from the rectifier will be of the
wrong polarity. This will put the nega-
tive side of the line on the plate of the
transmitting valve; and the set will not
oscillate, Usually, when this happens,
the amateur opens and closes the
switch that connects the rectifier motor
to the line until the rectifier comes up
with the right polarity.

This method is not only extremely
hard on the motor and the transmitting
set, but it is also too slow and awkward
for rapid transmission. By connecting
a double-pole, double-throw (DPDT)
switch in the primary circuit of the
power transformer, as shown in Figure
8, the polarity of the high-voltage,
direct current may be reversed without
stopping the rectifier motor. When the
polarity comes up wrong (the antenna
ammeter and the plate milliammeter
will not read when this happens), just
throw the DPDT switch to the other
side, and the polarity will immediately
be righted.

—Cuarigs F. Feusreap (6CU), Los
Angeles, Cal.

High Hage Farrsforrver

%*Z\x'%ﬂ

A REVERSING SWITCH

FICURE 8: How the reversing switck skould
be installed for use with @ synchronous
rectifier on a transmitting set.
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Stations I Have Heard with S A I E S'
My LC-26 Receiver
I~ looking through my file of PopuLar | [
Rabio I came across an item on page 554

SPECIALIZATION of the October, 1926, issue, by a Mr.|| L&EeeeR]
Tracy stating that he had logged 205 B tor' Sabs

HAS ITS REWARD stations with his LC-26 receiver. i Leze
He wonders if this is an extraordinary | I
result to be expected from an LC-26. \
1 don’t think it is, as the following list
of stations will indicate; all of these sta-
tions were received on the loudspeaker.

Dongan, for years,
has maintained com-
plete experimental
laboratories. Many
of the advancements

: . KDKA, <FAB, KFAE, KFBA, KFBD, KFDM,
in design have fo‘"}‘ld KFDX, KFEQ, KFI, I\LbLDhl\H KFJF, | | _J
1 1gi i KFJX, KFKU, KFKX, KFMQ, KFMX, KFNF,
g‘e“ onglm tm j\ﬁ KFQB, KFRU, KFUL, KFUO, KFVE. KEVN, | deil ey done_duly _Avpust Scotombe Criobar Nommbec Dronte
eAESn PECREE KFXF, KGO, KGW, KN, KENG, KLDS HERE is much truth in the old
this time Dongan has KMA, KMM]J, l\NlO‘{ KMTR, KI\]\V KNX, d «F lie.”” Th
- T ! KOA, KOCW, KOIL, KPO, KPRC, KSAC, adage: igures don’t lie. e
specialized in one KRLD, KWKH, KSB(;)\O KSvlaAAlBSO hxsog above graph showing our ever-increas-
ing— - KTHS, KTNT, KV TWW sales is proof positive of the tru
thmg the manmiac KWSC, KYW, WAAF, WAAW, WABC, WADC, irggrlt of thsel:‘ nchpl?detallized Resistore
ture of transformers WAHG, WAIU, WAMD, WAPI, ‘}vvg:é,. &’g;% 4 3
B WBBZ, WECN, W
and chokes. &cﬂ{ \\cag: wccco WE%E ‘\’cré:ll( 5, Wex. Endorsed N;md }_Jsed by Leading
WDAF, WCHS, WCRW, WCFL WCBO.
To-day—manufactur- WDBE, WAED, WDBY, WDOD, WDZ, WEAF. ant acturfeirs
.. WEAR. WEBC. WEBH, WEBK, WEBX, WEEI, | Crosley, Ferguson, Gilfillan, Grimes
ers of receiving sets, W’?fﬁf \‘\Nl-!ilﬁf ‘\"‘VE& \{VVF(_AE'; \\r\"’fﬁl\s‘l ‘\Qféﬁ% Engineering Corporation, The National
power amplifiers and o Vol WeY. WHAS WHAD: fl]ontlpany ﬂl:("l] otltner I;a;\iderts ;;1' tl&elil:-
eliminators, look to WIHAM, WHAS, WHAZ, ~WHB, WwHBF, | dustry use the Lync etallize -
Dongan as the logical WHBM, WHK, WHN, WHO, WHT. WHST,| sistcr and other products. These
g t lg o w;g% aﬁ\é ‘\‘\:]l‘?g. ‘:\}?SQ. \‘\}’}\I{R.‘\\']\'{II.. manufacturers realize that ‘‘the proof
source o su n b y 'JAN, ; , WJAX, " JAZ, s : ”»”
tocd dl‘P )’(;c o WIBA. WKAN, WKAA, WIBB, WIBC, WIBL, of the pudding is in the eating.
standard and speci WIBO, WJJD, WJR, WJY, WJZ, WKRC.

transformers. WKVW, WIBL. WLIB, WLS, WLST, WLW. |
WLWL, WMAQ, WMCE, WMBB, WMBF. |
WMC, WMCE, WMXIL, WKAQ, WOC, WOAL |
W0AN., WOAW, WOI, WOK, WOO0, WOQ

DONGAN ELECTRIC WOR., WORD, WOS, WOWO, WPG, WOJ.
WRC, WRIIM, WRLD, WRVA, WREO, WRM.

MANUFACTURING COMPANY WRR, WSAL WSB, WSBC. WSKC., WSM.
2983-3001 Franklyn St. ,Detroit, Mich. WSMB, WSL, WSWS. WSMK, WSOE, WSUIL |

Chosen by
the Experts

The Lynch Met
allized Resistor is
specified by such
eminent designers
and writers as
James Millen, M.
E., Glenn H.
Browning, Her -
man Bernard, G.
M. Best, Laurence
M. Cockaday, E
M. Sargeant,
David Grimes,
John B. Brennan
and many others.

WTAD, WTAM, WTAW, WTAX, WREC.
WIBA, WJAM, CKY, CRNT, PWX, YBZ

The above list totals up 208 stations
which I think is sufficient to cenvince
anyone that the LC-26 can secure the
results.

I think two of the stations need men-
tioning in particular. KFUL, a ten-watt
c station at Galveston, and WREC, a ten-

opper watt station at Coldwater. Miss.. were

brought in with no trouble at all. KFUL
Shieldin has since increased its power. THE NEW

g 1 think this will convince almost any- | HEAVYDUTY

one that Mr. Tracy's record is nothing | tmirecace Tor

i battery elimi-
out of the ordinary and that anyone | PALi€Ey € mis

Gives better rec ep- building a set of this type can expect the | power work ArthucgHilyochy
same results. i e
tion—closer Selec_ —W. R. BATTEN, Peoria, . quests

tivity and finer tone S
How to Care for Jacks
and Switches

Jacks and switches are important
Sheet copper com- and should be locked after occasicnally.

bines higher con- "I'ry a plug in the jack and see that there
is not too much play. A poor contact

2
ductivity Wlth easy will cause a lot of trouble after the set w

has been in operation for some time.

FIXED RESISTOR

Cobomdy Seped

NEW Ym ny.

quality.

working qua]ities. The springs should be tested in the| ARTHUR H. LYNCH, Inc.
same manner as a socket. There are Fisk Bldg., Broadway & 57th Street
several makes of jacks on the market, I:Tew York, N. Y

many of them good, but in a short jack
COPPER @BRASS special care should be paid to the
[ RESEARCH ASSOCIATION springs. In switches made in the form
| 925 Broadway~New York of jacks the spring should be rather
heavy to get a good contact. In the
closed types. dependence will have to
be placed on the name of the maker. FIXED RESISTORS
—G. D, PresToN, El Centro, Cal. B
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Approved by
Raviheon
Luaboratories

16 mfds of condensers
assuresreserve energy
necessary for good re-
production

At 100 ma drain, Varion
passed the Raytheon
Laboratoriesstandard
hum test

Centralab Heavy
Duty Resistors

AmerTran Amerchoke
$# 854

COMPONENT PARTS

Eby Ensign Binding Posts

The engineering skill of these fine parts manufacturers
was employed to produce this new

VARION

AMERICAN TRANSFORMER CO.
CENTRAL RADIO LABORATCRIES
. H. EBY MANUFACTURING CO.
SANGAMO ELECTRIC CO.
WARD LEONARD ELECTRIC CO.

volts

sired

Sangamo Wound
Condenser Block

e, | | AmerTran Special Trans-
. \-1_\J | | former, designed exclusively |

Sangamo Wound
Condenser Block

200 volts at 60 ma drain

2 C-bias voltages, one
variable from 0-45

A-current for 171 power
tube available if de-

for Varion Current
Supply Unit

VARION

Current Supply Unit

In the World’s Laboratories
(Continued from page 471)

In both cases, certain points on the
water or on the rope will seem to be
still. 'The motion of the wave passes
through them, but the points themselves
are not moved.

In an extremely crude manner, this
gives some idea of the Schradinger view-
point of electrons. The real material of
the universe is scen as ether waves, al-
though the idea of the ether is not neces-
sary. A mere universe of waves is
enough. At certain places or under cer-
tain circumstances these waves create
what seem to us persistent entities, like
the apparently motionless points on the
water-surface or along the rope. These
are the electrons and protons. And
these are also, it must not be forgotten,
ourselves; for whatever theory we
assume as to the nature of the proton
and electron, we shall not escape the
fact that it is of these mysterious en-
tities that every human bedy and every
particle of the material world are made.

Oxide Coatings Do Not
Alter Wire Resistance

ANOTHER familiar radio delusion has
been exploded. For years it has been
imagined that the coating of oxide and
| other corrosion products which forms on
wires of copper or brass when they are
exposed to the air had a considerable
effect in increasing the resistance of
such tarnished wire to high-frequency
electric currents. By the well-knawn
“skin effect” it has been assumed that
ithe electric current would tend to seek
' the outside layers of the metal in such
\wires. As these outside layers were
converted more or less completely into
the low-conductivity oxide or sulphide
of copper, it was imagined that the
passage of the current would be im-
peded notably. The use of silver wire
in radio, prominently suggested a year
or two ago, rested on the theory that
the corrosion products of silver are con-
ducting instead of non-conducting and
that they would not so greatly impede
the flow of current.

All this was a plausible theory. The
only detail the matter with it is that it
turns out to be untrue. It is so proved
by the best test in the world.

Someone has tried it!

The someone is Dr. Wesley M.
Roberds of the Blake Physical Labo-
ratory, at the University of Kansas.
It has been reported many times re-
cently that the resistance of copper
wires to currents in the neighborhood of
10,000 kilocycles (30 meters) does not
correspond, when measured, to the
values predicted by the theoretical for-
mulas for high-frequency resistance and
given in the tables in the textbooks.
Dr. Roberds set out to test this dis-

WwWwWwW americanradiohistorv com
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and at 15,000 kilocyles, he tested num- |
ber 16 copper wire and number 16 silver
wire for the exact values of electric re-
sistance. When precautions were taken
to equalize the distribution of the cur-
rent in all parts of the loop of wire
that was being measured, the values
found were sufficiently close to those
predicted by the theory to censtitute an
adequate vindication of the latter.

The interesting observation on the
lnck of effect from oxide coatings Dr.
Roberds made incidentally to his other
investigation.* Resistance curves run
on bright copper wire were found to
coincide with curves run on the same |
wire after it had acquired a heavy coat-
ing of oxide. “If the acquisition of

oxide by copper wire causes any change |

LN

in resistance,” Dr. Roberds reports, “it

is very small.”

* “The Resistance of Copper Wires at Very
iligh Frequencies,”” by W. M. Roberds. Physical
Review (Minneapolis)), volume 29, pages 165-173

(January, 1927). |

How Listeners Affect the
Broadcast Wave

It nAs long been a theoretical con-
clusion in radio that the presence near
a broadcasting station of a large num-
ber of receiving antennas tuned to that
station will affect the intensity of the
broadcast wave. FEach antenna ab-
stracts, of course, a small fraction of
the wave energy, and theor; indicates

that the antenna will withdraw this
energy from a portion of space some-
what larger than the space which the
anténna actually covers. A forest of
tuned antennas, such as now decorates
the housetops of virtually every city,
ought to have a substantial effect in
depleting the wave; an even greater
effect than would be registered by an
equal amount of metal in the form of
such untuned objects as the frames of
buildings or the like.

That this is actually the case is sug-
gestéd by the recent interesting meas-
urements made by the well-known
British radio expert, Mr. R. H. Bar-

field, of the Radio Research Board of
the Department of Scientific and In-
dustrial Researcht  Mr. Barfield’s
measurements were made on the wave
from station 2LO, in London. Setting
up his portable receiving -apparatus in
different locations on the outskirts of
the city, Mr. Barfield discovered that
when his receiving location was one
characterized by the presence of many
antennas in a line between it and 2LO’s
transmitter, the wave strength received
fell off substantially. On the contrary,
when the location was such that only a
few receiving antennas were located be-
tween the transmitter and the receiver,

4+ “Effect of a Large Number of Receiving

Aerials on the Propagation of Wircless Waves,”
by R. H. Barfield. Nature (London), volume
119, pages 195-196 (February 5, 1927).

MORISON ANNOUNCES
THE NEW

\varion

with a message
for radio fans
and radio dealers

RACTICALLY every B Eliminator 5 TI}e Varion operates equally well in any
« position. It is particularly suitable for the

will stand up under 200 volts for g .0 )
. 28, because it t h
the first few days. When you try it out, ;bac Radiols 28 b‘iﬁe'ry'imfm Snovh o fitinto

before you buy it, it tests O. K.
But it isn't long befo: u have tro CORJRLETE 1030
it isn't lon re you have trou-
ble. The parts aren’t built to stand the OF PARTS USED

gaff. And the only answer is returns, ! A'““T‘"")T”“’f”m"- PF-64 (un-
changes, tinkering and trouble—and the , A:,‘f,‘éh:fkcs. No. 854 ) ﬁ%
fan and dealer both suffer. 1 Sangamo Varion Condenser Block, 14 mfds.
. total capacity 10.25
The Varion stays sold—and satisfac- 1 Sangamo Varion Condenser Block, two .1
tonily sold. The dealer handles it once, i d s withiogecommeniteumin LT A1 75
A ! ; 1 Eby UX-type Socket .50
and he's through handling it. When 1 Ward-Leonard Varion Resistance Unit 12,
you buy the Varion from him, you put it 000 ohms total resistance 875
N Ifoigetlit 1 Ward-Leonard Resistance, 5.000 ohms. ... 1.50
2 2 1 Ward-Leonard Resistance, 2,250 ohms. . .. 1.25
2 Any App;ar)%d *l:leavy(-&ty hgotﬂltio'
? meters, 2 ohms tra nits
And here’s why— ilstrated) 400
8 Any Approved Binding Posts (Eby Posts
1 The majority of B Eliminators are controlled illustrated) e .
* by variable resistances. The demands made 1 Drilled and Engraved Bakelite Panel, 2" by
by the larger sets call for amperage which these 9" by 14"
variable resistances can not stand up under. The 1 Attachment Plug
Varion uses definite fixed resistances which will 1 Beaver Peed-Thru Switch
take all the amperage any radio set draws. 1 Ar()l Approved lfu.se Plug, 6 amperes
‘The resistanices used are designed to meet fonoiylEnelillstcited)
2' electrical standards of cxcellcncge You are lilacirtiegamanlR cEepraciciNo 19159
sure of permanent satisfaction } Stamped and Drilled Metal Case
' 1 Brass Mounting Bracket for Transformers
3 In therst. filter condensers were made e0 3 Doz. 6/32 Brass Machine Screws, 34", f
* withstand the usual operating voltages, but long.
not the surge voltage. Varion filter condensers 4 6/32 Brass Machine Screws. l'/f" long. \
are designed to take the maximum surge voltage. 1 6/32 Brass MaChciiM Screw. 214" long.
The demands of the old B type rectifying | Tobe Filter Condenser, 2 mids LT
4 + tube were greater than the tubep:ould sthd. 8 Ft. of Standard Lamp Cord 25
The Varion uses the improved types of rectifying Absolutely complete—nothing else co buy, in-
tubes which can easily handle 200 volts at 60 mils. ¢luding the new BH type Tube, $55.00.

COMPLETE KIT $ 5 5 AND WORTH IT

VARION ADAPTOR, $2.50 ADDITIONAL

DEALERS: ORIS O MAIL
WRITE FOR ORDERS
PARTICULARS Electrical Supply Co. Inc. FILLED

T 115-EAST-40™ STREET- ™™

NEW - YORK - CITY
NATIONAL DISTRIBUTORS

60
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Coils
to your
Specifications

Beginning May 1st, the
Precision Cail Co. is inaugu-
rating a new service to radio
experimenters and set build-
ers—the building of solenoid
coils to measurement.

Send exact specifications as
to diameter of tubing, num-
ber of turns and size of wire.
(A word of caution—we can-
not attempt to build coils for
any given capacity of con-
denser. Exact specifications
must be given.)

Upon receiving specifica-
tions we send you an esti-
mate of cost. You then send
your check or money order to
cover, and we proceed. Ship-
ments are prepaid anywhere
in the United States.

PRECISION COIL CO., INC.
209 Centre Street, New York, N.Y,

HE heart of the socket

power unit is the vari-
able resistor. Don’t experi-
ment with that important
organ. Use CLAROSTAT. Its
ability to cover the entire
range and its current-car-
rying capacity of 20 watts
is essential if your unit is
to furnish quiet, uniform
power year after yeat.

CAUTION! Cuaro-
STAT is being imitated.
Don’t be misled. Insist
on seeing the name which
is stamped on every gen-
uine CLAROSTAT.

Twenty-five cents never
bought more value! “The
Gateway to Better Radio,”
32 pages of interesting
reading, diagrams and il-
lustrations covering every-
thing in radio-amplifica-
tion, transmission, socket
power unit construction.

the diminution of the wave strength was
much less noticeable. It is assumed,
probably correctly, that virtually all of
the antennas in the city would be tuned
to the one station, 2LO, as London
possesses no other broadcasting station
in ordinary use. It is probable that all
of the Londoners are occupied with 2LO
if their receivers are in use at all.
Obviously, these measurements are
open to a certain criticism, through the
possibility that some of the absorption
may have been produced by buildings
or other objects which may possess an
exceptional absorbing capacity in one
direction or another around 2LO. How-
ever, since London is built of rather
uniform construction in all portions of
the city, this conceivable error is prob-
ably much less important than would be
the case were similar measurements at-
tempted in an American city, where the
steel frame construction (probably the
largest seat of absorption) is commonly
localized in certain definite areas.
Radio engineers have long hoped for
some device by which the operating
engineers of a broadcasting station
could determine their moment-by-mo-
ment “load”; some device by which the
number of listeners tuned in on that
wave would be perceptible to the trans-
mitting engineer. For example, if there
went on the air some feature notably
popular, that fact would be indicated
immediately by a sudden increase of
the “load.” On the other hand, when
a popular feature was succeeded by

General Electric

one less admired, the reaction of the
audience would be obvious instantly by
a fall in the number of listeners.

Although Mr. Barfield’s results may
be considered by optimists a step in
this direction, they unfortunately do
not indicate, for the moment at least,
any method of devising this most de-
sirable indicator for the attitude of the
broadcaster’s audience.

Two New Talking Movies

O~ January 29th, at Schenectady,
New York, the General Electric Com-
pany demonstrated a new system for the
production and presentation of a talking
motion picture. Less than a month
later, on February 28, the Fox-Case
Laboratory presented in New York
City a similar demonstration of their
new speaking motion picture system,
the so-called “Movietone.”* Thus there
are added to the Vitaphone two new
competitors providing the addicts to
motion pictures with three separate and
distinct systems by which it is expected
to be possible to synchronize sight and
sound.

The Vitaphone system (demonstrated
some months ago and already described
in this department) employs a sound
record constructed on the basis of the
phonograph. Wax discs are prepared
exactly as in phonograph technique and

* Informalion from press releases distributed
by the General Electric Company, Schenectady,
N. Y., and the Fox-Case Studies, New York
City, respectively.

Send 25 cents in stamps
or coin to

American Mechanical Labs., Inc.
281 N. 6th St., Brooklyn, N. Y.

THE NEWEST “TALKING MOVIE” AND ITS INVENTOR

At the left is a reproduction of & strip of the new General Electric
“talking motion picture,” in which the record of the sound is photo-
graphed on the same strip of film with the moving piclure itself.
The sound record is represented by a number of very fine horizontal
lines (too fine to be visible in this reproduction) forming a ladder-
Hke strip at lhe left of the strip of motion picture. In front of
Dr. Hoxie is the apparatus with which the sound record is photo-
graphed. The original photographic negatives, recording the sound
and the motion picture, may be photographed separately and the
records put together, later on, on the finished film.

W CTARC)STAes

tor 32 pa %
illustlgtgg book = d g
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are run off simultaneously with the pic-
ture, the proper synchronism of sight
and sound being provided by the auto-
matic control of speeds for the film pro-
jector and the phonographic device
which turns the wax record.

The Vitaphone’s two new competitors
operate differently. In both instances
the sound record is carried on the same
film which carries the motion picture,
a procedure used in the original phono-
film of Dr. Lee de Forest, first pre-
sented several years ago. In the system
of the General Electric Company, the
sound record is made on the film by
means of a vibrating mirror, the metion
of which responds to the vibrations of
sound. By a combination of lenses and
slits this vibrating mirror is made to
photograph on the meotion picture film
a succession of dark and light lines.
The number of these lines on each inch
of film corresponds to the pitch of the
tone being sounded. At the same time
the light or dark intensity of the lines
corresponds to the loudness of the
sound.

Essentially the same result is obtained
by the “Movietone” method, but the
variation in the intensity and spacing
of the light and dark lines, instead of
being provided by the vibration of a
mirror, is arranged for through the varia-
tion in the intensity of the light emitted
by a special lamp, christened the “Aeo”

A PHOTOELECTRIC FOOT RULE

The arrangement of the apparatus used by
Mr. P. P, Ciofi to measure changes of
length to one part in four billion; at the
lower right-hand side of the diagram is the
mirror, which is tilled slightly by the ex-
pansion of the metal specimen held down
by the weight at the left. The light ray
from the lamp at the middle of the top
of the diagram is thus reflected into the
Dhotoelectric cell at the upper right-hand
corner, or to one side of it.

From the Dell Laboratories Record

lamp. In beth instances the original
sound vibrations which it is desired to
record are converted into electric vibra-
tions by means of microphones and
amplifiers, in the usual fashion. ‘These
electric vibrations are then impressed
either upon the vibrating mirror or
upon the “Aeo” lamp, thus creating the
variable images which are photographed.
The system reproducing the sound
record is essentially the same in the
two instances, the variation of light
from a lamp- shining through the film
being transmuted by a photoelectric cell
into electric vibrations which are then
amplified and reproduced by loud-
speakers according to substantially
standard technique.

The new systems which photograph
the sound record upon the same film
with the motion picture record possess,
it is obvious, the advantage of simplicity
over the Vitaphone, which is compelled
to use a combination of phonograph
record with a separate motion picture
film.

It is announced that the “Movietone”
has been developed and will be operated
in collaboration with the Vitaphone,
with the Case Laboratories of Auburn,
New York, and with the Bell Telephone
Laboratories.

It is probably too scon to predict
with any assurance just what role the
talking motion picture is apt to play in
the life of the world or just which of
the various svstems developed or pro-
posed is likely to come out on top after
the inevitable period of competition is
finished. Judging by the demonstrations
which have been given recently, and by
the period of experience, now substantial
in the case of the Vitaphone, any one of
the three systems above described will
probably be satisfactory for the needs of
the theatrical industry and of the public.
Many additional systems have been
claimed or demonstrated, both here and
abroad. It is probable that some of
them will prove equally satisfactory
with the three above described.

Thanks te the development of the
radio art and its related arts and
sciences, there is now no doubt that the
great motion picture public of the
world will be permitted to enjoy what-
ever combination of sight and sound
their hearts may lead them to desire.

The World’s Finest Foot
Rule

THE newest of physical devices, the
photoelectric cell, has been put to use
recently in a new direction—as the es-
sential element in a measuring device
far more sensitive than any yet de-
veloped.

With this apparatus, the invention of
Mr. P. P. Cioffi, of the Bell Telephone
Laboratories, it is possible to measure
the length of a specimen of metal within
four parts in a billion, more than two
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NATIONAL

TUNING UNITS

New Type
Designed and Officially Approved
by Glenn H. Browning

Thesa new_NATIONAL
TUNING - UNITS _ com-

formers: mounted on the
New NATIONAL EQUI-
TUNE Varjable Con-
densers with thelr light,
rigid Girder-Frames.

Eachh TUNING-UNIT is
fitted with a NATIONAL

NATIONAL TUNING

ILLUMINATED
VELVET-VYERNIER
DIAL—Type C, with
varfable ratio and
smoothest action. Ench
tuning unit s packed
mounted as shown so
that it may be used
without changke for ex-
perimental work or
easily installed on 2
panel,

UNITS COVER THE

BROADCAST BAND
Price BD-1E. with Genuine BD Antenna Coll and .0005

Condenser, $10.75.

Price BD-2E., with Genuine B-D Transformer and

.00025 Condenser, $14.25.

NATIONAL Tunlne
nita are atandard for
good Radia peta, So
urs NATIONAL Im-
pedaformars for
uulity  audio

. NA-

IONAL Tone Filters

for power tube outpub
conmeotlon.

ATIONAL Co. maken
envy-daty  B-Supply
Hnluandi&-l ¢ Power
mplifiors. rite Na-
tional Company, Ine..
d“l. ACEE#TI‘;) b :rc-i-
ent, mbridee, Masa,
for Bullotin 316-L-5.

FREE
102 Radio Catalog
EFORE you build or

buy a radio be sure
to consult our new

thousand times as accurate a measure-
ment as has been pessible hy previous
devices.*

The need of this accurate foot rule
arose in connection with some investi-
gations of what is called “magnetostric-
tion”—a property of certain magnetic
metals to expand or contract slightly
when subjected to powerful magnetic
forces.

These changes in length or volume
are very minute. It is not apparent, for
example, that a steel needle actually con-
tracts or expands when its magnetism
is altered. Nevertheless, careful scien-
tific tests have shown this to be the case
and the effect has come to have great
scientific importance in connection with
several modern theories dealing with
magnetism.

In studying these effects accurately,
Mr. Cioffi found it impossible to mea-
sure the changes in which he was in-
terested by ordinary means. Accord-
ingly, he devised an apparatus in which
the very minute expansion or contraction
of the metal bar produces a tilt in a
small mirror mounted on a flexible sup-
port. The tilting of this mirror slightly
alters the direction of a light ray re-
flected from its surface. ‘This alter-
ation in the ray is detected, in turn, by
a sensitive photoelectric cell upon which
the light ray falls. By an ingenious
combination of narrow slits, lenses and
other optical apparatus, Mr. Cioffi is able
to convert the alteration of direction

w «Measuring to Four Pants in a Billion,™ by
P. P. Cioffi. Beli Laboratories Record (the mag-
azine printed for €irculation to the staff of the
Laboratories), volume 3, Ppages 201-204 (Feb-
ruary, 1927).

thus measured into a measure of the
change of length of the metal specimens
which he is examining.

It has been predicted frequently in
this Department that the photoelectric
cell, possessing the unusual property of
being able to convert light rays into
electricity, is apt to be as important an
instrument in scientific investigation and
in practical engineering as the vacuum
tube itself has proved to be. Readers
of this Department will remember the
ingenious apparatus constructed under
the direction of General Ferrié for the
purpose of recording starlight. Mr.
Cioffi's accomplishment is another doc-
ument in this same direction.

Electrical Prospecting

THE many scientific devices which
have recently come to the aid of the
business of prospecting for mineral de-
posits cannot help but possess the great-
est interest for everybody. ‘There is no
business more romantic than that of
trying to find precious metals in the
earth. While the lovers of the pic-
turesque may regret the passing of the
older prospector and his burro, the
world will undoubtedly be better off
when he has been superseded by the
radio engineer with his transmitters and
telephones and other machines for peer-
ing into the interior of the earth’s crust.

Undoubtedly, the most successful

method devised to date of accomplish-
ing electrical prospecting is that worked
out in Sweden for the examination of
the earth to determine whether or not
iron deposits are present.

100 page catalog — sent
to you free. All the latest
kits, accessories and
parts — a million dollar
radio stock to choose
from.

WE SAVE YOU MONEY
We handle only brand

new apparatus — stand-
ard makes that are fully
guaranteed. QUANTITY
sale of QUALITY parts
explains our low prices.
Compare with others
and see why thousands
of fans look to us as
radiec headquarters.
Write for your copy of
this new catalog today.

Chicago Salvage Stock Store

Dept. PR, 6509 S. State Street, Chicago, U. S. A.

g e
b

Underwood & Underwood

LISTENING FOR BURIED TREASURE IN THE GROUND

In this picture Mr. Hans Lundberg (at the center) is prospecting

for ore deposits in a Swedishk mineral district, using modern electric

methods. Electric currents similar to the audio-frequency currents

of radio are fed into the rock strata suspected of containing mineral

deposits. The directions in which these currents pass through the

rocks are then detected by radio-telephonic methods, thus indicaling
where mineral deposits may be expected.

-
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-

_ T

wWwWw americanradiohistorv com


www.americanradiohistory.com

All apparatus advertised in {his ma

o5,
(O S S

% 00%s s o 4%
SO HERT TS

-,

o, .8
a® 44

oo’

2% 0 0
jouleegeale sl

3,
3
4

o o 0. igre. el
o ogoaleele eleetess

ooy

v,

248,
ogre

oot

.
oy

eded

LI
DX

..

*,
'+

AR
poeges,

sa!

4.
s

os!

o,
s

oe

.

NEENK

03
s’

!

%0 4% +%s.%
o eprageeisel

9,
g

%4 0% «% e’
o elooles

oo

YOUR RADIO
PROBLEMS
SOLVED

PoruLAr RADIO maintaine for the benefit of
its readers a Technical Service Bureau and
Laboratory, which wiil. without charke, an-
awer by personal letter any question or prob-
lem submitted by a aubscriber. This service
is, however, aiso avallable to readers, other
than subscribers, at the very nominal rate
of $1.00 the inquiry,

In writing please confine vour queations to
one general subject. writing on one. side of the
Paper only, and enclose a sclf-addressed and
stamped envelone.

It is possible that your individual prob-
lem has been covered in an 1saue of POP.
ULAR RADIO, and 80 as an ald to you we
endeavor to keep a supply of back num-.
bers In stock. he condensed index be-
low gives a few of the subjects that have
appeared recently: look this list over and
i the information you want is covered, we
wili be pleased to supply back numbers at
35c. a copy.

May, 1926

—How to Draw Up Your Own “Tuning
Graphs.”'

—How to Build the Improved Raytheon
Power-pack.

—How to Build an Antenna Mast for $15.00.

—Fifteen Ways to Reduce Static,

—Do Your Coils Broadcast.

June, 1926

—How to Bulld the New Home Receiver.

—How to Put Up a & Outdoor Antenna.

—How to Get the Most Qut of Your Ready-
made Receiver.

—Audio-freqiency Amplification. How to Get
it Without Distortion.

-Four New Combinations of Units for Assem-

bling the Ravtheon Power-pack.

July, 1926

~How to Get the Best Reception in Summer.

—The Best Crystal Set for $§13.00.

—How to Build the Newest Portable “Town
and Country’ Receiver.

—Four New Combinations of Units for Assem.
bling the Raytheon Power-pack.

—How to Get the Most Out of Your S-C Re-
ceiver.

August, 1926

—A New Method of Using Harmonics for De-
termining Frequencics.

—PopuLar Rapio Circuits,

—How to Build the Improved Browaing-Drake
Receiver.

—~How to Pick Out a Loudspeaker.

—How to Get the Most Out of Your “Town
and Country’* Receiver.

—Three Vacuum Tubes in One.

September, 1926

—Foretelling _ Radio Recention
Weather Map.

—How to Build an Impedance-coupicd Am-

lifier. X
—A aadlant Crystal Pilot.
—Porurar Rapio Circuits.
—How to Simplify Your Set with Automatic
Filament Controls.
—Inside Information on New Rndio Receivers.
~How to Wire Your House for Radlo.

October. 1926

—How to Build the New LC-27 Receiver.

—The Radic Road Hog.

—PoruLAr Rapio Circuits.

-—Sets That Earn Incomes. -

~—Inside Information on New Radio Recelvere.

—Why Signals Fade.

November., 1926

—How to Build the LC-Senior Power-pack.

~—Waves and Wavelengtha.

—PoruLan Rapio Circuits,

—How to Select Your Radio Parts.

—How to Patent Your Radio Inventions.

—How to Solder.

December. 1926

—UIncle Sam's New Short-Wave Net.

—How Circuit Resistance Affects Selectivity.

—PoruLar RaD1O Circulits.

—How to Build the LC-Intermediate Power.
pack.

~—lnside [nformation oo New Radie Receivera.

January, 1927

—How to Build the New KH-27 Recelver.

—To Start and Stop Your Set Automatically.

—PoruLar Rapio Circuits.

—The Quack Doctors of Radio.

—How to Bulld the LC-]Junior Power-pack,

February, 1927

—The Coming of the “RADIO UNIVER-
SITY.”

—How to Get Quality Amplification.

——Hon to Build and Use a Portable Test-

oa

~—How to Assemble the All-Amax Senior
Three-tube Reflex Receiver.

—What's New in Radio.

March, 1927

—How to Build the Usivalve Receiver.

~—PoruLar Rapio Circuits.

—How to Increasc the Range of Ammeters and
Voltmeters.

—How to Build Your Own 36-Iinch Cone
Loudspecaker.

—What’s New in Radio.

POPULAR RADIO

Dept. 48
627 W. 43d St., New York
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' 75 WEAEK

BUILDING
RADIO SETS

—iIn your spare time

OIN the Radio Association of America.

Learn how to build and repair radio sets.

The Association will train you—start

you out in business if you wish, Be the radio

“doctor”” of your community. $3 an hour up-

wards casily made. Radio offers you a big
money-making opportunity right now.

Earns $500 in Spare Hours

“I have at last found myself," writes Lyle
Follick, Lansing, Michigan. “I have already
made over $500 building radio sets after work-
ing hours.” Werner Eichler, Rochester,
N. Y., writes, *'l have made over $50 a week
in my spare time.*”

Our members are starting radio stores, in-
creasing their incomes, securing better posi-
tions, earning big money for the most enjoy-
able kind of spare-time work.

What a Membership Means

A membership in the Radio Association of
America gives ‘you the opportunity to make
money out of Radio either full time or part
time.

You're taught how to build and repair all

kinds of sets. You receive the privilege of
buying parts at wholesale prices.
You're helped to make money.

Join the Association Now

If you're interested in Radio for either
pleasure or profit, join the Association with-
out delay, because we have a plan whereby
your membership may not—need not—cost
you a cent. Only a limited number of these
memberships are acceptable. Write now for
details. Write before it's too late.

This Association has prepared a beautiful book that

gives figure-facts regarding the profit possibilities of the

io Industry, the purpose of the Association, and the
details of the Special Membership Plan.

Mail This Coupon

[}

1 RADIO ASSOCIATION OF AMERICA

1 Dept. PR-5---4513 Ravenswood Ave., Chicago

I Send me your book and detalls of your Special Mem-
: bership Plan.

J Name

: Address

’ City Seate.
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CORBETT CONSOLE

for LC-27 Receivers

Model B-20 Cabinet only. . .. .. .. .., .. %27.50
Model 8-25 Tuble only....... E 32.50
Model B-20-25 Combination . .. 60.00

Made of high quality, figufed walnut plywood. Takes
8 x 26™ panel. 25 degree slope. rop front, and plano
hinged top. Bascboard included with esch cabinet.

The model 8-25 table has 18" x 31” figured walnut
top, and is very deslrable for use with any table cabinet.

WALNUT INFRADYNE CABINETS.. $£26.00

for 7" x 30” panel gnd 10” x 34” baseboard.

WALNUT HAMMARLUND-ROBERTS
Hi‘Q CABINETS .. $17.50

for 7” x 21” panel, 12” deep. Chest type, glven heautiful
high-light finish.

Write for folder showing complete line of comsoles, tables and
cabinets, and dealers’ prices.

CORBETT CABINET MFG. COMPANY

St. Marys, Pa.

wwWwW americanradiohistorv com

Automﬁtic
Power Control

Here is the way to control the switch-
ing of your B eliminator and trickle
charger or either automatically.

When you turn the switch on your set,
the Automatic Power Control switches
on the B eliminator and cuts out the
trickie charger or does either. When
you tutn the set off, the Power Con-
trol is working automatically, surely
and without fail turning off the B
eliminator and the trickle charger on.
No. 444 Automatic Power Control,
Series Type—for use with sets having
tubes with a current draw equal to or
greater than 6 U. V.19 type of
tubes. Fach. ............ .$5.00

At your dealer's. If he cannot supply
you, send his name with your order to
YAXLEY MFG. CO.
Dept. P, 9 So. Clinton S§t.
Chlecago, iN.
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Box Sheelds

of
“ALCOA
ALUMINUM”

“ALCOA ALUM-
INUM” BOX
SHIELDS

Consist of:
Top,Bottom, Sides
dExtruded Corner

Posts

Sdluminum
Serews

M EETING the highest
radio standards

shipped to you in the most
convenient knocked-down
form for easy assembly.
hese Box Shields are
made of heavy aluminum
(.080"—No. 12 B. & S.)
and are supplied 5” x 9”
x 6", which will cover
most requirements. If the
size does not ineet your
exact needs, change it—
Aluminum is easy to work.

Manufacturers can obtain
these shields made to their
exact specifications or
they can secure the neces-
sary corner-post moulding
and sheet to manufacture
under their own super-
vision.

Those who use Aluminum
have ample proof of its
advantages. Insist on
“Alcoa Aluminum,” ask
your dealer or write us.

“ALCOA ALUMINUM” is fur-
nished to manufacturers in the
following forms:

Sheet: for shields, chassis, vari-
able condensers, cabinets.

Panels finished in walnut and
mahogany.

Die and Sand Castings.

Screw Machine Products.

Foil for fixed condensers.

High Purity Rods for rectifiers.

Stamping, rod, wire, rivets.

ALUMINUM IN EVERY
COMMERCIAL FORM

ALUMINUM COMPANY of AMERICA
2321 Oliver Blds., Pittsburgh, Pa.

Westinghouse
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HE TAKES THE PORTRAIT OF ARTIFICIAL LIGHTNING

Mr. J. W. Legg is shown with his new high-speed photographic
camera, which will make twenty-iwo separale photographs of 6
lightning flash, each in less than one two-thousandth of @ second.
In the picture the arc passing between the large high-voltage lermi-
nals at the left is being phofographed by Mr. Legg's camera. Eleven

pairs of lenses are used, being opened in succession by a high-speed

shutter.

The resulting photograph is like that shown in o sample

plate reproduced on the following page

The essential of the method is the
use of alternating electric currents, of
audio-frequency, which are fed into the
ground at selected points and then de-
tected by one method or amether at
points a short distance away. These
currents tend, of course, to foliow paths
in the ground, which paths have higher
conductivity than the general rocks of
the earth.

Thus the currents will follow along
veins or ore masses which are charged
with conducting materials, including the
minerals of -iron. The details of recent
results and methods in this direction
were described by Mr. Hans Lundberg,
of New York City, before a recent

» meeting of the American Institute of

Mining and Metallurgical Engineers,
and have now been published by that
Institute.* Mr. Lundberg’s paper is an
informative description of the subject.

*Flectrical and Electromagnetic Pmspecting,”
by Hans Lundberg, Transactions of the Ameri-
can Institute of Mining end Metallurgicel En-
x.';;ez)rs (New York City), volume 34, pages 3-28
(1926).

www.americanradiohistorv.com

“Corkscrew” Lightning

LTHOUGH lightning is probably
the oldest natural phenomenon
observed by man (for who can doubt
that even the cavemen watched it and
feared it?) it is surprisingly ill under-
stood. That it consists of vast electric
discharges from. cloud to cloud or be-
tween the clouds and the earth there
can be no doubt. The accompaniment
of static, all too familiar to radio fans,
is a sufficient_ proof of that.

But concerning the exact nature of
the flash, its causes, its habits as to
paths through the air, its preferred
landing places, and similar matters, we
remain in ignorance too dense to be en-
joyed with equanimity.

That is what gives such great interest
to the recent discovery of Mr. J. W.
Legg, of the Westinghouse Electric and
Manufacturing Company, who has
made a new high-speed photographic
camera and has used it to prove that
flashes of artificial lightning, produced


www.americanradiohistory.com

from ‘the high-voltage transformers in
the ‘Westinghouse laboratories, proceed,
through the air in spirals even more
twisted than a corkscrew, and not in
straight lines.*

Mr. Legg’s camera has twenty-two
lenses, set in the front of a box which
contains the sensitive phetographic plate.
In front of these lenses rotates a high-
speed shutter which exposes each of

the lenses in turn and for intervals
which can be made as short as one
twenty-six-hundredth of a second.

Twenty-two separate pictures of a
lightning flash or other object are made
on the same plate, but eieven of these
are in pairs, the two exposures of each
pair being made simultaneously and on
opposite sides of the plate. This
makes each of these pairs stereoscopic.
By cutting out the corresponding halves
of each stereogram from the opposite
sides of a print and mounting these in
a special stereoscope Mr. Legg obtains
a view of the flash which shows all three
dimensions, looking. “solid” instead of
flat. This is how it was determined
that the lightning moves in spirals, not
in straight iines.

The camera was originaily developed,
not for tests of lightning, either artificial
or natural, but for the study of arcs and
sparks about electric machinery. When

* The camera and the spiral lightning flashes
are described in a press release of the West-
inghouse Electric and Manufacturing Company,
of February 3, 1927; there is a more compleic
description by Waldemar Kaempfert in the New
York Times, February 27, 1927, page 5 of the
Special Features Section. PoruLar Ravwo is in-
debted to the \Westinghouse Electric and Manu-
facturing Company and to Mr. Legg for some
further information.

Browarive

Jow

Westinghouse

an arc forms across the terminals of
a dynamo or motor, or in any other
place around such achines, serious
damage is apt to result. It is difficult
to determine by mere inspection what
actually happens in such instances of
breakdown. The sparks occur far too
quickly to be seen by the eye. After
the arc is over essential parts of the
machine or apparatus are likely to have
been melted and to be indistinguishable.
Purposeful breakdowns, artificially pro-
duced and photographed by some very
high-speed camera, like that devised by
Mr. Legg, are expected to yield much in-
formation of value in designing ma-
chines of this type.

Although the device does not appear
to have been so used as yet, it is prob-
able that it would be of similar service
in studying the formation of arcs around
radio apparatus or in the examination
of sudden glows in radio tubes and of
other radio phenomena the time-scale
of which is extremely short. Especially
in transmitters, such a high-speed
photographic record of puzzling things
that happen ought to be interesting and
possibly important.

So far as lightning is concerned, the
most interesting fact which emerges
from Mr. Legg’s proof of its corkscrew
nature is the fact that it does not move
in direct paths, determined by mere
difference of potential or self-ionized
by the spreading light wave which is
emitted by the beginning of the spark
and which undoubtedly precedes the
spark. The real path, as disclosed by

view wf 150 Ra Ay

WHAT PORTRAITS OF ARTIFICIAL LIGHTNING ARE LIKE
Here is a sample set of photographs of an electric arc, produced by

e voltage of 150,000 volts.

Each of the images on the plates repre-

sents one instantaneous photograph made by Mr. Legg’s high-speed

camera.

Eleven of these images are in pairs, exposed at the same

iistant, but on opposite sides of the camera; thesc paired images
are, therefore, stereoscopic.

wWWwWWw.americanradiohistorv.com
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A Better
Tuning Unit
Was Never
Devised

Officially Specified
for the
Hammarlund
—Roberts
uHi_Qn
Receiver

T'HE Hammarlund “Auto-Couple”

Unit combines scientifically the
Hammarlund “Midline” Condenser with
the lHammarlund Space-wound Coil to
give automatic variable primary coupling
at every condenser setting. This arrange-
ment makes for maximum signal strength
and selectivity at all wave-lengths and
lessens the téndency of radio frequency
circuits to oscillate at the higher fre-
quencies.

The “Midline” condenser has a full-
floating rotor, with removable shaft. A
longer shaft permits coupling any num-
ber]of condensers together for single con-
trol.

The Hammarlund “Auto-Couple” unit
\Luuu’uuzu and cu!"'_ may l’l( P rchased
separately) is readily adapted to any
radio frequency circuit and when com-
bined with Hammarlund Shields, Equali-
zers and Balancing Condensers, will make
your receiver the last word tn modern
radio reception.

Write for Jfolder describing
Hammartund Produces officially
specified by twenty-eight prom-
inent designers for their newese
receivers.

HAMMARLUND MFG. CO.
424-438 W. 33rd Street, New York City
Jov Betton Radicor

ammariund

PRECISION

PRODUCTS
e TR

=y
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JOIN

The Radio Builders’

KIT KLUB

This club is spotisored by experi-
enced radlo engineers who are |
able to render invaluable service
to set builders, such as answer- g
ing your radlo problems, furnish-
ing ‘blue printa on ecircuits and
obtaining standard quality pants
that are hard to get—
Membership gives you the
economical services of an
experienced New York Clty Purchasing
Ageney. For membership and catalog
send §1 to

The Becretary KIT KLUB
488 No. Grove Bt., East Orange, N. J.

We Recommend
and can furnish members parts used In

PRE-SELECTOR

Better than a ware trap, for it rejects signals
from all stations except the one you want, no
matter how close by or pow 1 other statioms
may be.

Complete Information
concerning parts used in

HAMMARLUND-ROBERTS
HI-Q
VARION POWER PACK

Complete Parts
Special Price to Members
on Request

RIT KLUR 3-FOOT CONE SI'EAKER
OUTFIT—cean be assenibled in 30 nin-
utes—a regular $4¢ speaker—§172,

To those not already members of

the Kit Klub we strongly urge
- them to joln, if for no other “BC

reason than the buying advan-

tages all members enjoy due to

our co-operative clubbing method.

IGGEST Dol

lar’s Worth in
Radio. Tunes out
short wave inter-
ference, inceeas-
Y/ ing sclectivity of
" any sct (not us-
ing loop) on sta-
tions close to Iocal, eéxcept same wave
length stations. Not a wave trap. No
adjustments. Atdealer’s or send us
dollar bill. Money-Back Guarantee.
Satisfaction guaranteed.

copuiuG

—
GIVES old receivers the im-
proved tone volume control

of latest, best sets. Replaces pres.
ent speaker plug. Tune in with
dials. Then modulate to any de-
ree on Modu Plug alone
between speaker and set).
Reduces interfering

noises. Attaches

without tools. Noth-

ing else likeit. Cord

or Jack Type, $2.50
at dealers’, or
mailed C. O. D.

Parts manufacturers
j_'m'69maktrso lead-
" tng standard sets.

Central Radio Laboratories
17 Keefe Ave. Milwaukee, Wis.

Westinghouse

EXAMINING A “SOLIDIFIED” LIGHTNING FLASH

The new high-speed camera perfected by Mr. J. W. Legg permits the
making of stereoscopic photographs of an electric arc or of a flash

of lightning.

By iounting two such stereoscopic photographs in

front of the lenses of a stereoscope, it is possible to view the portrail

of the lightning flash as though it were solid. This is how Mr. Legg

has discovered that the flashes of artificial lightning move in cork

screw fashion rather than in straight lines or in the zigzag lines by
which lightning is conventionally represented.

Mr. Legg's stereograms, is perhaps de-
termined by variable ionization of the
air, making the true path of least elec-
tric resistance a winding corkscrew in-
stead of some more regular curve. But
all this is uncertain. .What is needed,
quite obviously, is some additional ob-
servation; including, if possible, the
photography in the same fashion of
flashes of real lightning in real storms.
The Westinghouse Company promises
that as much of this additional work
as possible will be carried out.

The possible effects of ionization of
the air on lightning, and the general de-
sirability of investigating the whole
matter further make it a good time to
recall the interesting suggestion made
some months age by the veteran Eng-
lish physicist, Dr. C. V. Boys. Dr.
Boys suggests that we should tempt
lightning to come down when and
where we want it to by shooting at it
with a rocket.*

The hot gases escaping from the rear
of the rocket would consist, Dr. Boys
peints out, of highly ionized materials.

* “Progressive Lightning,” by €. V. Boys.

Nature (london), volume 118, pages 749-750
(November 20, 1926).

WwWWW.americanradiohistorv.com

If it is really the ionization of the air
which controls the path of lightning, the
discharge of a good-sized rocket up-
ward into a highly-charged thunder-
cloud should be followed promptly by
a stroke of lightning downward along
the rocket’s flight, Naturally, the ex-
perimenter would not care to touch off
the rocket with a match. The danger
of the cloud retaliating too quickly for
successful flight away from the point of
peril would be too great. But it would
be possible, Dr. Boys suggests, to lie
down on the ground at some distance
and pull a string which would ignite the
rocket.

The lightning season is approaching.
It is to be hoped that some adventurous
experimenter will put the matier to the
test. If anyone does, both Dr. Boys
and the Editor of this Department will
be glad to hear of the results.

There is one precaution; the experi-
ment should be tried at a distance from
any buildings or inflammable materi-
als. 'The fire department has enough
trouble with natural lightning, without
anyone going to the trouble of bringing
some down on purpose to plague it,


www.americanradiohistory.com

Al apparatus advertised in this magazine has been tested and approved by PoPULAR Rap1o LABORATORY

T oo Sraleeieeleolaadeols iooteateoluals oJuilootnate sibateelsatonlosto e etely
D e e e e e e e e e

oo o<
.;c o
% <
& o
- FREE X
¢ Simplified i
o &
% i e i
i implified
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:  PRINTS i
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o 5 e
«  You can have your choice of any one set of &
4  PoruLAR Rabio Simplified Blueprints with &
< your new or renewal subscription for Por- &%
<+ ULAR RADIO, accompanied by remittance &
4 of $3.00. These Blueprints will make it &
& possible for you to build a tested and ap- &
&+ proved set. You, as a reader of POPULAR e
&+ RaDIO, know the many entertaining. inter- o
& esting and instructive articles that are pub- &
¢ lished each month. e promise that
<o throughout the coming months POPULAR &
&« RaDIO will hold more and more of interest
% for Radio Fans. e
¥ Ease, Economy and Accuracy Y
i3 in Construction L
- Simplified Blueprints make it possible &
el for anyone. without previouts knowl- o
e edge of radio, to construct a highly 4
o efficient radio receiver. These Blue- S
X prints consist of 3 diagrams as follows: B
5 Panél Pattern 5
o N y . o
Yik This Blueprint is the EXACT size of -
& the actual set. So accurate that yout oo
3. need merely lay it on vour panel and -
3 drill as indicated. No scaling or meas- o
3 uring to do, no danger of ruining the . !
i panel through faulty calculation. &
'§' Instrument Layout <@
g Here again you have an actual size z
3 print of each instrument and binding 558
3 post and its exact location both on the &
3 panel and within the cabinet. 125
-§- Wiring Diagram '}
% ‘The unusual feature of this Blueprint is K4
w that it is an actual size picture diagram **
P of the finished set. Each instrument by
- and other parts appear in exact size b 4
¥ and the wires are so clearly traced X
i from one contact to another that you 4
b 4 can connect all terminals accurately Y
K without even knowing how to read a s
: 8 hook-up diagram. s
.i. Set No. 18—"The Improved Rayiheon -§~
5 Power-Pack” (as described in the May,
s 1926, issue of PorurLar Rapio). ?
&% Set No. 19—"The New Home Receiver"
o;' (three tubes, two stages of radio-frequency- »
< amplification with crystal detector, as de-
o» scribed in June, 1926, issue of PQPULAR
%+ Ranio). o

.
4

Set No. 21—""The Improved Browning-Drake
Receiver” {as described in the August, 1926,
issue of POPULAR RADIO).

v+ Set No. 22—""The LC-27 Broadcast Receiver'!
+* (as described in the October, 1926, issue of ¢
«*  PoruLar Rapio). L
o+ Set No. 23—"The LC-Senior Power-Pack™ %+
&+ (as described in the November, 1926, issue ¢
+«» of POPULAR RADIO). L
% Set No. 24—"The LC-Intermediate Power- 43
o Pack’ (as described in the December, 1926, &
&+  issue of POPULAR RADIO). g
o  Set No. 25—""The LC-Junior Power-Pack™ °;°
(as described in the January, 1927, issue of
PoruLak Rapio). [ d
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New York City <

POPULAR RADIO, Dept. 49
627 Weat 13rd Street, New York City
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How to Build the Varion

Power-Pack
¢Continued from page 454)

and when it is finished the choke coil
itself can be replaced and wired into the
circuit.

In wiring up the transformer, A, be
sure that the tagged leads are connected
to the proper numbers, as shown in
the picture wiring diagram in Figure 1.

A re-check of the wiring may be made
by comparing the connections made on
the unit with the connections shown in
the schematic diagram in Figure 3.

When the wiring on the unit itself has
been done, the extension leads to the
switch, N, and attachment plug, M, and
the receptacle, P, should be completed.

The wiring work is then complete and
the top part.of the metal case, Q, may
be placed over and fastened with screws
to the lower part of the case so that all
of the parts are protected.

The power-pack may be used on 110-
volts, 50 to 60 cycles. The valves to
be used in the socket, F, are of the full-
wave gaseous type, as mentioned earlier
in the article. The rectifier valve should
be inserted in the socket, F, and the plug,
M, attached to the lighting lines, first
being sure that the switch, N, is turned
off before the unit is connected to a re-
ceiver.

The connections to the receiver should
be made with a battery cable and will
depend on the type of receciver that the
unit is used with. As the binding posts
are all marked with the voltages that
will be obtained, this should be a
simple job to do.

The detector-plate voltage may be
varied by rotating the knob on the
potentiometer, J2, and the “C” bias to
the last tube in the set may be varied
by rotating the knob on the potenti-
ometer, J1. No other controls or ad-
justments are necessary. The unit
should work satisfactorily with any re-
ceiver, provided the proper connections
are made so that the voltages designated
by the manufacturer of the set are ob-
tained.

Ficure 8: This drawing shows how the

transformer leads are numbered and indi-

cates the proper way to fasten the brass
brackels to the core.

www americanradiohistorv com

Cone

Cabinet Model AC 12 . .. $30

Even the best ra-
diosetdependson
the reproducer for
its quality of tone.

In every test or com-
parison, the Amplion
Cone quickly demon-
strates how much the
quality of reception is
improved by this fine
instrument.

Especially vocal
broadcasting

—the supreme testof a
radio reproducer. With
an Amplion Cone, all
reproduction sounds
natural and distinct.

Other Amplions
from $12 to $135

Write for Amplion literature
which illuserates and de-
scribes all models

THE AMPLION
CORPORATION OF
AMERICA
Dept. X, 280 Madison
Avenue, New York City

THE AMPLION
CORPORATION OF
CANADA, LTD.

Toronto, Ontario
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How to Eliminate Interference
With the Pre-Selector
- N (Continued from page 443)

Trade Mark Reg'd U. S. Pat. Office

-

' inytobes

The TINYTOBE Condenscr, shown In actual
size above, iz a new product and is available in
capaclties from .00007 to .02 Mid. For continuous
operation at voltages up to 1,000 velts D. C.
It is a0 small and light that it can be soldered
directly into the circuit without other support.

Prices range from 33c for".00007 Mifd. to 60c
for the .02 Mfd.

A special-purpose condenser made for the
Radiola No. 104 Loud-Speaker, and made to
atand up in continuous use. 1t fits the space
provided. ice, $7.00.

. The firat condenser B-BLOCK specifically de-
signed for usc-with the Thordarson Power (%om-
Eact Type R-171 is the TOBE B BLOCK Type

-171." The terminals are arranged so that they
totne close to those on the Thordarson Power
Compact, for minimum time-and length of wir-
ing. Short-path, non-inductive condensers are
used for increased efficiency. The price is 312.00.
? Thordarson makes a 210 unit alse, and there ls
the TOBE B BLOCK Type;R-210 to ko with it.
Price, $13.00,

The TOBE 600 Line

High.voltage condensers for AmerTran and
similar hléh-voltnﬂc packs. Big, husky 1,000-

volt D. continuous-operating voltage con-
densers—made to stand the gaff. Equipped
with TOBE safety terminals.

PRICES
No. 650085 Mrd. ... .. ... ...... ... $2.00
No. 601—0.0 MId....c.c.covviineniones 2.50

No. 602-—2.0 Mfd. .. .. o Aama 3.50
No. 604—4.0 Mfd. ...

Write us for information on the
TOBE Radio Interference Filters. They
are made to uce man-made siatic.
Ask for Pamphlict L-5.

‘ Eogioesrs and Manulacturers of Tachnical Apparatus

Cambrldge, Mass.

Tobe Deutschmann Coj

e

is connected direct to the receiver and
the Pre-selector is cut out of the circuit.

Operation of the Pre-selector

After the Pre-selector has been con-
nected to the receiver, batteries and
antenna it is ready to be put into opera-
tion. First see that the rotors of the
two plug-in coils are turned so that their
windings are parallel with those of the
stators. Also see that the midget con-
denser on the panel is set with its plates
half-meshed.

Now set the tuning dials of the re-
ceiver to some wavelength above the
broadcasting band. The tuned circuits
of the receiver will function as fixed
tuned circuits after the Pre-selector is
put into operation. It is important that
these circuits be tuned to exact reso-
nance with one another. Probably the
best way to accomplish this is to set
them at the highest wavelength at which
the receiver has been logged, say the
wavelength of KYW if this station has
been logged on the receiver. After the
Pre-selector is functioning, this setting
may be changed to a higher wavelength,
following the directions given below.

Next, turn the receiver “on” and turn
the rheestat of the Pre-selector up (4
way if the filament supply is 6 volts, or
about 34 way if the “A” supply is 4%
volts). Then, tune in a station on the
two dials of the Pre-selector.

Wave- Left-hand Right-hand

length Dial Dial
238 26.5 27
244 28 28
263 32 30
273 34 33
300 40 42.5
309 42 45
330 46 St
360 §2.3 60.5
391 58.5 69.5
431 64.5 79
447 66 80
475 70 87.5
492 71.5 92
526 74.5 96

g

The dial settings shown in the tabula-
tion above will give an approximate idea
of how the settings run, but will not
necessatily be accurate for all Pre-
selectors because the setting of the left-
hand dial of the Pre-selector will vary
with the wavelength to which the re-
ceiver is tuned.

When a station is heard, it should be
tuned in as loud as possible on the two
dials of the Pre-selector. Then turn
back to the receiver and readjust its
dials for maximum reception. The re-
ceiver circuits will then be in resonance.

The receiver may now be adjusted for
a higher wavelength. Tumn the left-hand
dial of the Pre-selector a fraction of a
degree higher until the station can just

www.americanradiohistorv.com

barely be heard. Then again readjust
the receiver dials for maximum response.
Continue this manipulation until the
receiver is adjusted for the highest
wavelength to which it is capable of
tuning. Thereafter the tuning controls
of the receiver require no further atten-
tion. A little experimentation will be
needed to determine the best settings of
the rotors of the coils, the rheostat, and
the midget condenser in the Pre-selector.
Usually the best setting of the rotors
of the coils ‘will be that with the rotor
windings at an angle of about 45 de-
grees from the stator windings. The
rheostat should be set at the lowest point
at which maximum velume can be ob-
tained. This will be at about 4 turn
of the knob from the “off” position.

The adjustment of the midget con-
denser is only important in tuning in dis-
tant stations. For all ordinary reception
it may be set at one place and left there.
In experimenting with the setting of the
midget condenser it is important to re-
member that any considerable adjust-
ment here will require a readjustment of
the right-hand tuning dial of the Pre-
selector.

If the receiver has two or more an-
tenna terminals, it is advisable to try
connecting the Pre-selector to each of
them in turn. Usually results will be
best if the output wire from the Pre-
selector is connected to the “short an-
tenna” binding post of the receiver. In
making these tests it will probably be
found necessary to readjust slightly the
dial which tunes the antenna circuit of
the receiver.

In putting the Pre-selector into opera-
tion it is well to remember that it is an
extremely sharp tuning device, particu-
larly on the left-hand dial. Even the
most powerful local stations may be
tuned out by a slight movement of
this dial. The right-hand dial is alse
quite critical in tuning (although this
varies somewhat with the position of the
rotor of the right-hand coil}, so that a
station will not be heard unless both
dials are quite accurately adjusted to
the proper setting for the station tuned
in. To locate stations for the first time
it is advisable to proceed by setting the
right-hand dial at 40 and then slowly
rotating the left-hand dial between 20
and 60. If nothing is heard, move the
right-hand dial to 45 and rotate the left-
hand dial between 25 and 65, etc.

If the frequency changer tube of the
Pre-selector oscillates (this condition is
indicated by numerous whistles as the
right-hand dial is turned) to such a
degree that the midget condenser does
not offer suffidient control, the remedy
will be found in replacing fixed con-
denser C5 with one of higher capacity,
say .00015 or .0002 mfid. The use of
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TO THE RADIO INDUSTRY

An announcement of interest

nE Ward Leonard Electric

I Company has built nothing

but resistance apparatus for
more than 35 vears.

Today 1t offers the Vitrohm
Resistor as the solution to your
radio resistor problem.

Ward Leonard wants the busi-
ness of manufacturers who are
giving to the public good apparatus
that will work and keep on working.

The Vitrohm Resistor is a wire-
wound, vitreous enamelled unit
that will not alter in value during
service nor disintegrate under con-
stant use and heavy loads.

Ward Leonard has made this
type of Vitrohm Unit for more
than 85 years, and as 1s usually the
case, skill and methods have
improved with practice.

Ward Leonard maintains a staff
of trained engineers and techni-
cians with all of the resources of
well equipped laboratories to aid
them 1n their work. For more than
35 years they have endeavored to
find something ‘‘good enough™ to
replace the wvitreous enamelled

wire-wound Vitrohm Unit. And
after 35 years they are still trying,
but no equivalent for Vitrohm has
been found.

The Radio Industry has became
a large, though youthful, factor in
the Electrical Industry. It isfinding
that this is an industry which ever
demands the best. In the Electrical
Industry ‘““best” in resistors means
Vitrohm.

To the radio manufacturer who
wants the best, to the man who
insists that everything he buys be
dependable in quality and sure in
production, we say, ‘“Come to our
plant. See us work. See our facih-
ties and learn why only Ward
Leonard can give you the Vitrohm
Resistor”.

T he prices of Vitrohm Resistors
for radio are not high. While they
cannot enter into price competition
with molded ‘‘mud” or makeshift
units, they are cheaper on a dollar
basis than any other unit which
even approximates their perform-
ance. And they are Vitrohm
dependable Resistors.

vvvvvv s

ALISTS F

“RESISTOR SPECI

Ward Leonard

3741 South Street

LARBARA A

OR MORE THAN 35 YEARS”

www.americanradiohistorv.com

__ Page 497


www.americanradiohistory.com

Page 498

Al apparatus advertised in Lhis magasine kas been tested and approved by PoruLAR Rapi0 LABORATORY

HERE

Direct
from

Factory ¥
at lowest price on record

Here is great news! For half the price of
a set of ‘‘B’’ batteries you can now enjoy
greatly improved reception and be done
forever with the nuisance of recharging
and renewing unreliable ““B’’ batteries.
We make every part that goes in the
Townsend “‘B’’ Eliminator in our own fac-
tory. That’s the reason we can give it to
you at such a low price—give you a high
quality instrument backed by a real guar-
antee. Users report splendid results. A
fine ‘““B’’ Eliminator at the [owest price on
record. Our 10 days Free Trial proves it.

MONEY BACK

if not amazed and delighted

You alone are the judge. We could not afford to
make this guarantee if we were not sure of the
Townsend “B” Eliminator’s splendid performance.
Just plug into your electric light socket and in a
moment you will realize what good reception
means. Delivers up to 100 volts on any set. on
direct or alternating current—any cycle. Gives
full wave rectification. Full tone, clarity and
volume—uninterrupted by screcches of fading
batteries.

REPORTS SATISFACTION
Alexandria. Ind.
Enclosed find eheck for which please send us two
Townsend ‘B Ellminators,
I um using one of your Eliminators on a Reflex set
that a well known “B** Ellwminator costlng $27.50
would not operate. H. Fred Curey.

The Townsend “B” FEliminater is completely en-
closed in a heavy steel case with beautiful lacquer
finish. Handsome in appearance—satisfactory in
operation.

Rush Order Today!

Simply fill out the coupon and: slip it into an en-
velope with only $1.00. Get it into the mail at
once. Your *“B” Eliminator will be sent you
promptly by return nil. Deposit $3.95 only with
the postman.” Try out the Eliminator for 10 days
~then if not astonished and thrilled by improve-
ment in operation, return it to us and purchase
price will be refunded in full. You don’t need to
ut up with batteéry nuisance another day when it
1s possible to ewn a B’  Eliminator at this
startlingly low price. Send for it today.

TOWNSEND LABORATORIES
713 Townsend St. Dept. 19 Chicago, I1.

Attach Only $1.00
to this Coupon

&
1
) TOWNSEND LABORATORIES 1
1 713 Townsend St., Dept. 19, Chlcago, Il 1
1
0 Gentlemen: Attached find £1.00. Kindly send i
j At ounce Townrend *'B” Eliminator, C. s bk, 1
’ for $3.95, plus postuge, on guurunteed 10-day A
g free trial 1
1
]
I NOING. & u b b Bod s = 5055 vl o W68 Wbl | 3, :
1
DABI I bk s s » b ] B rmniatras ba dddl :
]
[ ]
DNCTN o et 1 1 5 B e e ST EUE e R s s 1
! 1
L iy mupe

|

.00025 mfd. capacity here will usually
prevent oscillation entirely and for that
reason may be preferred by some build-
ers for the set-up.

Operation of the Pre-selector with a
Loop Antenna

A receiver that employs two stages of
tuned-radio-frequency amplification will
give good results when operated with a
loop, in conjunction with the Pre-
selector. With the experimental model
of the Pre-selector a loop antenna has
brought in stations up to 400 miles
distant, when used in a poor location,
with a number of different standard
makes of 5-tube receivers.

To conrect the loop, disconnect the
antenna from the Pre-selector and re-
move the right-hand coil (looking from
the front) from its socket. One end of

the loop is then connected to terminal
No. 3 of this coil socket. The other end
of the loop is connected to terminal No.
6 and the center tap of the loop is con-
nected to terminal No. 4 or No. 5 (these
are connected together in the wiring of
the Pre-selector).

If the loop does not have a center tap,
it is a simple matter to scrape the insula-
tion off a spot at about the middle of the
loop winding and to attach the connect-
ing wire from the Pre-selector at this
point. It is advisable to keep the three
leads from the loop to the Pre-selector
as short as possible, and to bring them
out at the rear of the Pre-selector unit
so as to keep them well away from the
body of the operator. The tuning proc-
ess is accomplished in the same manner
as when an antenna is employed.

The Latest Experiments with Television and “Black Light”
(Continued jrom page 451)

and had a bad effect on the eyes of the
sitters. So I went to the other end of
the spectrum and tried infra-red rays.
By means of these latter rays I was able
ultimately to dispense altogether with
visible light, with the somewhat remark-
able result that it was possible to see in
total darkness!

This is perhaps the most spectacular
development of all in connection with
television, and it has an uncanny and
impressive effect upon visitors to a
demonstration. The sitter goes into the
transmitting studio and is immediately
enveloped in complete darkness. Liter-
ally, he cannot see his hand in front of
his face, but his friends at the receiving
end are able to see him put his hand up
in an effort to see it.

On December 30th, 1926, a demon-
stration was given to members of the
Royal Institution and a description of
what was shown appeared in Nature
on February Sth, 1927; the account was
written by a witness, Dr. Alexander
Russell, F. R. S, Principal of Faraday
House, London.

It is unwise to prophesy what may be
the full extent of the importance of this
development in warfare. It may even
render it possible to follow the move-
ments of an enemy when he believes
himself to be under cover of darkness.

Darkness, the great cloak for military
operations, will no longer give so much
security. ‘The attacking party creeping
forward for a surprise attack on a pitch-
black night may be swept by an invisible
searchlight, and watched on the tele-
vision receiving screen of the defenders.
Allowed to come well within range and
in spite of the apparent protection of
darkness and the absence of visible
searchlights, they may find themselves
overwhelmed and decimated by well-
directed gunfire.

It is to be hoped, however, that other
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uses may be found in peace time for this
latest development of television. The
fact that infra-red rays possess great fog-
penetrating powers opens up possibilities
for their use in connecticn with naval
warfare and commercial navigation.

The power of light to penctrate fog
varies roughly as the fourth power of the
wavelength, so that red light penetrates
some 16 times better than blue light,
and infra-red light some 16 to 20 times
better still.

Red light has already come widely into
use in aerodromes, and for other pur-
poses where fog penetrating properties
are of importance. This new application
of television renders possible the use of
infra-red rays with their great penetra-
tive powers.

These invisible rays are employed in
exactly the same way as ordinary visible
light. That is to say, the rays are
allowed to shine on the sitter, and the
“light” reflected from his face is passed
on to the infra-red “televisor.”

As to the distance over which tele-
vision impulses may be transmitted, any
circuit which will transmit clear speech,
either by wire or by wireless, is suitable.
Gtven any such circuit, however long, it
is possible to send television impulses
over it.

That being so, and as we now have
direct telephonic communication between
London and New York by a combined
wire and wireless link, we may, perhaps,
look forward with confidence to the day
when New Yorkers will be able to see
what is going on over 3,000 miles away
in the great British metropolis, just as
they are now able to hear.

The enormous possibilities of tele-
vision stir the imagination, and open up
long vistas crowded with marvelous
speculative visions and achievements
surpassing even those which the fabled
Magic Carpet made possible.
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“8 hour” SERVICE

on any Kit or Parts

The most eomElete stock of QUALITY KITS and
PARTS in the CENTRAL WEST enables us to offer
this unheard of service. Only GENUINE lmrta
specified by designers are used—NO SUBSTITU-
TIONS—AD quality Parts and Kits are stocked—
even those not listed below. Any ltem advertised
in this issue obtainable here at quoted prices.
WESTERN READERS are now ussured of quicker
service. Send your orders for quality merchandise
and pleasing, rapid service.

Pre-Selector Receiver .
Hammarlund-Roberts Hi-
Varion Pawer Pack
Silver Shielded Six.
8-C II Receiver, .
New Browning Drake. .
L-C 27 Receiver
L-C 27 Senior Power Pack. .......
L-C 27 Intermediate Power Pack . .
B-T Power 8ix. ..
New Remier Infradyne
Karas Equamatic.
g]ew Sl:zmson (Cotton) Super. . ..

Super.. .. . ;
R-‘(].}Lg Receiver. S e
Chieago Daily News Receiver. ... 4630
Worlds Record Portable Super (complete) 135.00
Centralab Tone Amplifier. . ... 16.00
CeCo Tubes (as advertised) 1.76 up
S-M 652 Reservoir “B" (Less Tubes).... 34.50

Send only $5.00 with your orderand we will ship
within 8 hours any kit or part on the market—you
pay balance upon delivery, plus small mailing
churges. All Delivery Charges PREPAID on any
kit, anywhere in the U. 8, IF certified check or
money order for full amount accompanies order.
Prices on complete wiring of kits gladiy given. SEND
IN YOUR ORDER—we Guarantee real service and
merchandise.

AUSTIN-WHITE

RADIO
125-7 S. Market St., Chicago, IIl.

BUILD THE SPEAKER
COCKADAY DESCRIBED

Costs less than a small cone speaker
and I/5 as much as a factory-built 3 ft. cone

Enioy ail of your
radio, Hear those
real low notes your
present sPeaker
cannot reproduce;
mellow those high
notes which are
near-shricks; get
every frequency
clearly and dia-
tinctly.

Build this mar-
velous PENN 3 ft.
Conce Speaker in
one_ evening and
save 4-5 the cost of a
factory-built 3 ft. cone

speaker. This is the
Original DOUBLE CONE *build:
your-own' 3 ft. Speaker.

“1 have built 6 of your 3 fi. cone
speakers and have never heard an¥thing
so wonderful. I have no trouble making
then,” says Karl Tuarski, Chicago.

" Heard instruments 'in o selection I
had never heard over the vadio: | heard
ALL the band,” writes Leslie Roberts.

Operates on

All Voltages

Whether you use 90, 135, 180 or up te 450 volts
the PENN 3 ft. Cone Speaker operates at the maxi-
mum ecfficlency of your set.

The wonderiul PENN C. S. Unit haa full 16 oz.
horseshoe magnet. udalyted to prevent rusting; super-
magnetized; adjusctable to output of any set; shortest,
strongest drive rod; straight-line drive.  Armature
cannot lock; coilsfkcannot bum out, Unit only. $9.50.

Endorsed by such radio authorities as Cockaday.
Harkness, Hurd, Cascy and many others.

Parts Complete, $14.15
including PENN C. S. Unit, 2 shts. gen. FONOTEX,

pr. PENN Back Rings, set PENN Unit Mountings
and spc. AMBROID Cement. Nothing else to buy.

Ask Your Dealer

Insist on genuine PENN parts—the original
“build-your-own'' DOUBLE 3 {t. Cone Speaker. [t
he hasn‘t genuine PENN Parts and will not get them
for you, we'll ship direct, f.¢. b. N, Y. C., on receipt
of price. 1D0 not accept substitutes.

PAMPHLET—" How to Buiid a Giant 3 ft.
Cone Speaker™ sent for 10¢, coin or stamps.
‘Write today.

PENN RADIO SALES CO.

104 Fifth Avenue Suite 2057A New York City

Some of the Extraordinary
New Tubes
(Continued from page 460)

or, if the valve is arranged to oscillate
In its normal condition, the applied
speech will automatically modulate the
CW output and act as a radio telephone
transmitter.

A Tube That Contains a
Resistance-Capacity
Coupling
Another outstanding development in
unusual thermionic vacuum value design
is credited to Dr. S. Loewe of Berlin,
whose devices have already been de-
scribed in these pages. He has suc-
ceeded in designing a resistance-capacity
coupling of such minute dimensions that
instead of applying it to the circuit ex-
ternally, he is able to incorporate it
within the bulb of his valve. This valve,
also, has two sets of electrodes, so that
the complete device acts as a two-stage
low-frequency amplifier, and is all in-

cluded within a single small bulb.

Such a tube will give the same degree
of amplification as twe ordinary re-
sistance-capacity-coupled low-frequency
amplifier stages, externally coupled in
the usual manner; and, owing to the
elimination of parasitic capacities and

long external leads, it is particularly suit- |

able for use as a high-frequency ampli-
fier, particularly on short waves, al-
though the high-frequency amplification
obtainable by means of resistance-
capacity coupling is not as great as in a
tuned amplifier,

From the few examples of unusual
tube design here mentioned it is ap-
parent that we have by no means ex-
hausted the possibilities of thermionic
vacuum valves.

It is evident, however, that if we can
once get out of the rut, there are almost
limitless possibilities for radical changes
to be made in our methods of applying
the principle of the thermionic vacuum
valve—changes which will permit us to
employ the principle for our special re-
quirements more economically or more
efficiently than at present.

A TUBE THAT ACTS AS A
MICROPHONE
Ficure 5: Notice that the diaphragm, S,
vibrates, in this way changing the distance
between the electrodes.

wwWwW americanradiohistorv com

Model T-2— with six AC Tubes—$225

Hear the

new
MARTI
Electric Powwer

RADIO

Current Direct
from Light Socket
to Receiver

Equipped with Six
McCullough Tubes

Current direct from your electric-
light socket to your Marti re-
No A or B batteries, no
trickle charging, no eliminators;
Just plug into your house current
and the Marti receiver is ready
to play.

ceiver!

The Marti is equipped with six
long-life McCullough tubes.
Hear the Marti at your earliest
opportunity. Ask your dealer for
a demonstration.

Model T-3
with six AC Tuhes—§225

Marti Electric
Radio Co., Inc.

22 Central Ave., West Orange, N.J.
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Dubilier

Condenser Block
"1 YPE: PL-381

as specified in May
RADIO BROADCAST

Type PL-381 condenser unit has been
selected by Radio Broadcast because of its

long life and general adaptability. It is the
ideal eliminator condenser because of the
improved dielectric material used. Each
unit must withstand severe tests in order
to pass our rigid inspection standards.
Dubilier high-quality workmanship and rep-
utation protect your investment and elim-
inate trouble.

NOTE THE FLEXIBLE,
RUBBER-COVERED LEADS

und convenient mounting tabs. Metallic
containers protect condenser elements from
moisture and mechanical injury.
Capacities, 2, 2, 4, 4,
1, 1 mfd. Oper-
ating voltage:
400 D. C.

—and now DUBILIER
BUFFER Condensers

For satisfactory service using the Ray-
theon rectifier tube, the new Dubilier buffer
condenser is absolutely essential. Made of
two .1 mfd. condensers electrostatically
shielded from each other and from external
capacity effects. FLEXIBLE, RUBBER-
COVERED LEADS. Metallic containers
with mounting tabs. Two types: PL-91 for
400 volts D. C.; PL-340 for 600 D. C. volts.

At All Dealers

WRITE FOR BOOKLET:

A new booklet," 17 Ways to Improve Your Set,”’
will be mailed on receipt of ten cents. Tells
how to use fixed condensers and gives circuit
details. Be sure ro get Your copy.

Dubilier

CONDENSER CORPORATION
4377 Bronx Blvd.. New York City

BROADCASTS

Transmission Tests on Sets
Ten Miles in the Air

Just what radio reception may be
when the signals are transmitted from a
great height—possibly ten miles—may
be determined by the experiments of two
French aeronautical experts this spring.
They have arranged to send up a small
balloon, which will carry with it a very
light radio set that will automatically
send out signals. From a like set signals
will be sent at the same time from the
ground. The signals from both sources
will be carefully recorded and compared
with one ancther.

From the experiment it is hoped to
obtain information regarding the effect
of atmospheric conditions on the trans-
mission of radio waves that will aid both
aviation and radio.

* *

An “Automatic” Radio
Operator

A raD10 signaling device to take the
place in emergency of a ship's operator is
the latest contribution to the radio art.
It has been developed by Lieut. Pedro C.
Andux of the Cuban Navy. Lieut.
Andux says that the tests of his inven-
tion show that anyone can manipulate
the device and that it provides ships
with a means of sending distress signals
without the necessity for a trained
operator. ‘The entire radio set, with
batteries and automatic signaling device,
weighs about fifty pounds.

* *

$1,000,000 Paid on a Sig-
nature Sent by Radio

ONE of the practical services that
radio is rendering to business was told
in a recent news item in the New York
Times, which reported that payment of
$1,000,000 had been made on notes pre-
sented at the Bankers' Trust Co. of
London on March 1. The Mellon
National Bank of Pittsburgh adwvised
payment for its client, but it developed
that the London organization was with-
out a specimen of the signature on the
note.

“There was no time to cable or mail

www.americanradiohistorv.com

the signature,” the vice-president of the
Mellon bank said. “Only one thing was
left—wireless. We had the President and
Treasurer of the business house we
represented sign cards, which were sent
to New York, from where they were
sent yesterday across the ocean.”

The Bankers’ Trust Company at Lon-
don received the signatures, compared
them with the note and paid the
$1,000,000, charging the Mellon account.

* *

A New Record in Chain
Broadcasting

THE largest chain of radio stations
ever joined together for simultaneous
transmission of any event were linked
February 22d by the National Broadcast-
ing Company to carry the voice of
President Coolidge from the House of
Representatives in Washington to the
radio audience of the United States.
Forty-two stations were included in this

record event.
* *

A Unique Contest for

“Program Property Rights”

THE long expected fight over the
property rights of programs broadcast
broke recently when station WEAF of
New York protested the action of the
St. Paul Program Service Company in
“tapping” or rebroadcasting WEAF
programs by means of telephone wires.
The company picked up the programs
from WCCO, one of the WEAF chain
stations and sent them out to over 1,000
subscribers whom they charged $5 a
month for a loudspeaker connection
with the telephone switchboard. Al
though .the Program Company has dis-
continued the rebroadcasting of WEAF
programs as a result of this protest, they
are continuing to “tap” programs from

other stations.
* *

A Radio Magazine for the
Blind
A FreNcH publisher is now issuing a
radio magazine for the blind. It is re-
ported that the publication is heing
printed in Braille raised type.
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A Test of Telepathy
by Radio

WHEN the Society of Psychical Re-
search in London recently undertook to
conduct a practical test in thought trans-
ference from a broadcast station “to de-
termine if it would be possible for
persons cut off from communication
with the outside world to get their
thoughts across to persons listening in
on radio sets,” it was deluged with
25,000 letters from radio fans who par-
ticipated in the experiment. These re-
‘plies are now being studied; when this
task is completed, Sir Oliver Lodge,
who conducted the test, will report his
findings in a speial article for PoPuLar

Rapro.
* *

“Bootlegging” Radio
Messages

Rapro#s not unknown to gamblers as
a tool for carrying on their illicit ac-
tivities. But it has remained for an
ingenious fan in New Orleans to “boot-
leg” a small portable transmitting set
into the Jefferson Park race course, pre-
sumably for the purpose of sending out
information or the racing results to as-
sociates who could take advantage of
the information. He was taken in
custody by Federal authorities on the
charge of violation of the law prohibit-
ing broadcasting of public events with-
out a license.

Incidentally, the winner of the last

race was named Radio.
* *

Radio Saves the Whaling
Industry

Rapro has now become a part of the
equipment of the present-day whalers
in the waters around the South Polar
Continent. That part of the ocean is
now the world’s great whaling ground,
as these animals have been virtually ex-
terminated in the more accessible oceans
of the northern hemisphere. In the days
when New England held supremacy in
whaling, the signaling of the presence
of a victim was accomplished only by
such familiar short-range means as flags
or guns; nowadays the South Atlantic
whalers carry radio sets. The move-
ments of the whales may be reported to
other ships of the fleet as far away as a
thousand miles. The whaling fleets
now provide a single ship for the ren-
dering of the oil and the preparation of
the flesh for cattle food, fertilizer or
other salable products; this ship also
carries radio apparatus and may be sum-
moned by the faster ships of the killing
fleet to any part of the ocean where a
kill has been made. Were it not for the
use of those and other modern scien-
tific devices it is doubtful if the whaling
industry could survive at. all, now that
otker materials have taken away the
former high-priced markets for the
whale oil and other products.

First in the Fisld
Specializing in
Cacknday Kits

5. HAMMER RADIO C0

303 Atkins Ave.
*s Brooklyn, New York

Cockaday Sets Now Made Easier to Build by Our New “Ready-to-Wire"” Plan

50 A, of Your Time, Work and Worry SAVED!

All yau need do is to connect bus-bar accarding to diagram, solder and your set is finished.
ectely mounted, and assembled on a Veneered Mahogany
drilled and engraved. Genuine parts'used as listed below;

COMPARE OUR OFFERI

These Kits are sent to you com
bassboard and genuine bnkef:
exactly as used in Mr. Cackaday’s Lnborntory Model.

te panel,

LC-27 BROADCAST RECEIVER

SENIOR AND INTERMEDIATE POWER PACKS

1 fAammarlund mid-line dual condenser, 1 Samson radio-frequency choke coll #685.. §1.50
......................... .50 3 ‘Aerovox. mica fixed condensers, 000-
Hammarlund mld line slngle condenser, mfd  §hie sl biidfcas . .03
.................... .65 1 Durham or Daven R(‘ililﬂl’ Fy meg. e—— T
1 Precls!on Duo Octoform coll set cotpris- 1 Lyach Grid Leak Moumting............. b
ing one antenna coupler and two inter- 1 Carter Gem Jack .25
stage couplers.......... 10.50 1 Carter variahle raslsumce o- 10,000 nhms 2.00
1 Amertran De Luxe first-stage (ransformer 10.00 1" Eby binding posts.......... 1.80
1 Amertran De Luxe second-stage trans- 5 Benjamin Ux Sol.kels ............... . 3.75
FEETNNBE . {4 i il ool 5 o 8 sl .00 1 Amperite No. 1............oiiuninnn, 1.1¢
1 Amerchoke 85¢...... . . 000000 U0 Mechanical Kit, consisting of aluminum
1 Dubiller or Tobe 4 mfd. Filter condenser. 5. 50 shields, binding post slﬂn decorated
1 Dubilier filter condenser, .1 mrd........ .60 panel and Tast bracketS.......... .. 1250

1 Mar-Co

0. o
1 Caner Bamr) 8witch. . 0 .85

illumyinated control sule 0 to 100 3.50
2 Mu Co small controls, scale 0 to 50 nnd

READY-TO-WIRE

KIT PRlCE $8520

LC-27 SENIOR POWER PACK KIT $6520

LC-27 INTERMEDIATE POWER PACK KIT $47s°

SILVER SHIELDED SIX KITS In Stock Now!

HAMMARLUND-ROBERTS HI-Q RECEIVER

3 Sets of Hamtoarlund AutoCouple Coils. $10.00
Hammarlund Mid-tine Variable Conden-

8secrs.

mid.

Durham rcsisttgr 2 megohmu iy

1 Ampente Neo. 112
2 B;&am sockets

40
50| 10 Binding

001 mfd

N e - G

Amperites No.

Samson low-frequency transformers. . . .
Carter Snap Jack, No. 1. ek 25
Carter combination battery switch and

10 chm mldm-t rhuoqmt, No M- 10\5

PRICE_INCLUDE
1 00
2.20

S 1.10
1 Carter ''Imp' antenna switch No. 12.. 70
14.25 3 Benjamin sockets No. 9040. .25
Hammarlund Jr. Variable Condenser. 1.80
Sangamo Condenser with clips .00035

- 2 Marco Vemier Diais No. 192. .

.50 llnmmnrrond Roberts foundatlon unlt

l Fixed resistance, 2 ochms.
2 Hammarlund Ilquahzer Condcnsus

READY-TO-WIRE KlT 'PRICE *63°

without bases No.

1.50
10.50

The Above Kits Can Alsc Be Obtained Completely Wired to Specifications
Write for our interesting special ciccular which we have prepared on the LC-27

Receiver and above Kits

DEALERS: WRITE FOR SPECIAL DISCOUNTS

New/

““The Talk of the
Radio World”’

TYPE “K”
Radio Frequency Tube

Price, $3.00

TYPE “K”

will pep up your set,
increase volume,
improve the
tone, clarify
distant
reception

Maﬁes a Good)?ecetuerﬂetfer
Wnite for Gm:,a/o te Datz Sheot

C.EMFG.CO.Inc. - PROVIDENCE . R.4.

www.americanradiohistorv.com

Announcing

the first of a series of new models
of

TIMBRETONE

AES. U5 PAT. OFF.

Combined with the utility of a
smoking stand is a loud speaker.
Carry it about and have it where
you want it—on the porch or
alongside of your easy chair.

Sales offices

SANFORD BROS.

CHICAGO . . . 30 W. Walton PI.
CHATTANOOGA . 615 Broad Street
SEATTLE . . Am. Bank Bldg.

SAN FRANCISCO . . 311 Minna Street

TIMBRETONE MFG. CO.

Factors: = "y osick Falls, N. ¥.


www.americanradiohistory.com

Page 502

All apparatus advertised in Lhis magazine has been tested and approved by PorULAR RaDIO LABORATORY

Use These coﬂs‘
fand Improve Any
Radio Receiver

ﬁER@ EJBIQ

SUPER-SENSITIVE
INDUCTANCE

UNITS

CEE

Tuned Radio Frequency Kit

$12.00

This Aero Coil Tuned Radio
Frequency Kit will positively im-
prove the performance of your
receiver, 1t is the basic reason
for the splendid performance of
the 5-tube Aerodyne Receiver
described in this issue of Popu-
LaR Rapio. Special patented
Aero Coil construction eliminates
radio fregency losses. You will |
notice instantly a tremendous im-
provement in volume, tone and
selectivity.

This kit consists of three
matched units. ‘The antenna
coupler has a variable primary.
Uses .00035 condenser. Coils are
uniformly air spaced. No dope
is used. Consequently they tune
| into resonance on a “knife’s
| edge.”

FREE with Each Kit

Eight-page color circuit, layout and
instruction sheet for building the
super-sensitive S5-tube Aerodyne
Receiver, described in this issue,
packed with each kit. Extra cop-
ies, 75¢ each. Instructions include
insert showing how to wire up for
a power tube if desired.

| Get these coils from your nearest dealer.
| If he can’t supply you, order direct from
the factory.

' AERO PRODUCTS, INC.

Dept. 104 1772 Wilson Ave.
CHICAGO, ILLINOIS

A Unique Broadcast
Program for Charity
NEARLY 5,000 radio fans attended the
benefit performance staged by the
Chicago Broadcasters Association at
Rainbew Gardens, Chicago, on February
28. Artists from the eleven stations
that make up the association appeared
and individually put on the acts which
have endeared them to the listeners.
The proceeds of the benefit are to be
expended in continuing the charity work
among broadcast artists. In addition to
caring for radio artists in need of as-
sistance, the association has helped
nearly a score of needy musicians with
sums varying in amount from $100 to
$150 dollars each.

* *

Why This Will Be a Good
Summer for Radio

AccorbING to all predictions, this
summer will be *“the best summer radio
has ever had.”

In the first place, summer static has
been dealt a staggering blow by the
general increase in power. Formerly
almost any kind of radio reception was
hopeless during the summer months,
but it was found by increasing the
power that much could be done to over-
come the discordant element.

In the second place, so rapid has been
the increase in the number of large
stations that almost every principal city
now has one,and the residents there and

Cressy & Allen

in the suburbs can now depend upon
that station at least. There are per-
haps no more pesky summer conditions
in any two cities in the country than
Washington, D. C,, and St. Louis, for
instance, yet in both of these cities radio
listeners are now as well served with
good programs in the summer as the
winter, and so far as their own city sta-
tien is concerned they hardly know
what static is. And this example could
be repeated in many other parts of the
country.

In the third place, the fans this sum;
mer may expect additional relief in the
way of clearing up and stabilizing air
conditions by the new radio commission.

* *

1,000,000 Farmers Listen In
on Broadcast Market Reports
NINETY-FIVE radio stations in 3§
States now are broadcasting Govern-
ment crop estimates and market reports
over the country, as shown in a list of
broadcasting schedules, issued by ‘the
Bureau of Agricultural Economics,
United States Department of Agricul-
ture. ‘This list includes most of the
leading broadcasting stations. Arrange-
ments for broadcasting daily market re-
ports have been made by the bureau
with local radio stations in every im-
portant market center where Govern-
ment market news work is conducted.
Government market -reports, it is esti-
mated, now are made available immedi-
ately to more than a million farmers.

TUNING IN BY THE TOUCH SYSTEM

In this receiving set, at the Maine Institute for the Blind, the ordinary
dial has been replaced by one marked with the Braille system of

raised type; the tuning strip is shown at the left.

At the right,

Fuerett Astel, @ mechanic at the Institule, is pictured while reading
the dial with his left forefinger,

www.americanradiohistorv.com
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Changes in the List of
Broadcasting Stations
in the U. S.

During the month of March, 1927, the following changes
were reported in the list of broadcasting stations:

STATIONS ADDED

KEX Portland, Oregon “urs
KQFN  Aneta, North Dakota 22¢.1
KQFP  Mitchell, South Dakota 263.0
KRLO  Los Angeles, California 440.0
WCOC Columbus, Mississippi 265.3
WNBO Washington, Pennsylvania 215.0
WNB8Q Rochester, New York 407.6
WNBR  Memphis, Tennessee 316.0
CHANGES IN CALL LETTERS
KQFA  Beattle, Washington change to KTCL
KGEX  Muscatine, Jowa change lo KPNP
CHANGES IN WAVELENGTHS
KFXB  Los Angeles, Cal., 202.6  change to 3527
KOCW  Chickasha, Okla., 252.0 change lo 270.1
KUT Austin, Texaa, 230.8 change to 2726
WHT Deerfield, Ill., 238.0 change lo 3998
WJBY  Gadaden, Ala., 260.0 change to 270
WKDBF  Indianapolis, Ind., 2440  change to 238

* L

Radio Message Delivered by
the Milkman

Just before starting on his early

orning deliveries, H. C. Jenson, a milk-
man of Hartford, Connecticut, makes
a practice of listening in on his broad-
cast receiver. Recently, he tuned down
o the amateur phone stations on 150
meters and was startled to hear an
amateur radio station in Ohio sending a
message addressed to K. B. Warner,
secretary of the. American Radio Re-
lay League at Hartford. Mr. Jenson,
remembering that Mr. Warner was one
of his regular customers, copied the
message and delivered it on his regular
round within the next hour.

* *

One of the Vagaries of
Radio Waves

IT is the common complaint of the
broadcasting listener that he is unable
to hear a certain station because “it is
too far away”’; the amateur radio teleg-
rapher, on the other hand, often makes
the complaint that he cannot hear
another amateur station “because it is
too near.” A striking example of this
is furnished by a radio message that a
San José (California) amateur wished
to send by short waves to his friend at
Carmel. The distance bétween the two
points is slightly more than fifty miles,
but due to the habit that short waves
have of angling into the upper atmos-
phere before being reflected back to
earth, the two stations were unable to
hear each other at all. Finally, the San
José station, 6HB, recollected that
6HM, at Carmel, kept a regular schedule
with an amateur in Singapore, Asia,
and as this point was easy for each to
reach, he sent the message to the Sin-
gapore amateur—who immediately re-
layed it to the Carmel amateur! ‘The
answer came back over the same route
the next night. The message and an-
swer together covered a distance of
32,000 miles in order to bridge the
fifty-mile gap.

TUBES.

RUPHONIC STANDARD

AMPLIFYING TUBES ARE
DESIGNED ESPECIALLY FOR
TRUPHONIC AUDIO AMPLIFICATION-—
AN H. P. DONLE DEVELOPMENT.

IN USING THIS MOST EFFICIENT
FORM OF AMPLIFICATION—WHETHER
BUILT INTO YOUR SET BY THE
MAKER OR AS A SEPARATE UNIT—
THE HIGHEST EFFICIENCY IS
REACHED BY THE USE OF THESE

LITERATURE ON THIS AND OTHER PRODUCTS
SENT ON REQUEST

THE DONLE-BRISTOL CORPORATION

s6 CAMBRIDGE STREET
MERIDEN—CONNECTICUT—U. 8. A

“Grcatcst,

Receiver

Ever Developed”

In the latest issue of the Citizens
Radio Call Book, there is a descrip-
tive article regarding the New Cam-
fleld BSuper-Selective Nine Recelver.
This ecircuit is considered by experts
a8 the greatest receiver ever de-
veloped. An outstanding achieve-
ment is the rimultaneous increansing
of both selectivity and sensitivity teo
a  point heretofore considered im-
possible,

CAMFIELD’S
Super-Selective Nine

The Super-Belective Niéne offers to
set huilders unuseal opportunities,
for here I8 a clreuit that will meet
every requirement for the very best
in radio reception. Amother feature
thnt will nppeal to the radio publie
is the turning of a switch on the
panel, which converts this set from
a B-tube, two-contro! receiver for
local stations, to n nine-tube super-
selective and super-sensitive eircuit
capable of tuning through powerful
local stations and recelving distant
ones on a ten Kilocyele sepnrntion of
frequency.

Write today for book on this wonder
circuit and have the
focts  before you.
Use the handy cou-
pon below. Send
25¢c. today—now.

Camfield Radio Mfg. Co.

357-364 E. Ohio Street,
Chicago, Ill.

Camfieid Radio Mfg. Co.
357-364 E. Onlo 8t., Chicage, ilI.

Enclosed find 25 cents for booklet, |
“Camifleld’s Super-Belective 9. |

[ I
I

=1
|

Name.

Address.
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SANGAMO

MICA CONDENSERS

N .
intermediate

Radio Parts

IT is accuracy, not luck, that makes one recefver
more selective or sensitive than another that is al-
Most its twin. Condenser accuracy is especially im-
portant and the cost of accurate condensers is small—
the effect immense.

Capacities in microfarads and prices

0.00004 ooal,
0.00005 N
0.0015
0.00006 o 01ss T Soc.
0.00007 o'mz
0.00008 o
8.00012 .
.0001
0.003
S | 00035 ; s0c.
g_ooogs 40c .004
1000
S o0 e
0.00035 : .
i 0.007 90¢.
- 0.0075 95c,
0.0005 0.008 $1.00
0.0006 o 4
0.01 1.15
0.0007 0.012 1.20
0.0008 5 i
0.015 1.25

\Vi!lji Resistor clips, 10c. extra.
Sangamo Electrical Company
B335 Springfield, Illinois
RADIO DIVISION, 30 Church Streer, New. York
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The Thordarson Autoformer, used
as a straight impedance, makes an ideal
coupling medium for the new Hi-Mu
tubes UX-240 and CX-340.

The excellent tonal reproduction of
the Autoformer, combined with the
high amplification of the Hi-Mu tubes
plus a power tube on the output, will
transform your receiver into a real
musical instrument.

The Autoformer is available at all
good dealers at a price of $5.00.

Mail this coupon today for more de-
tailed information.

l THORDARSON ELECTRIC MK¥G. CO.,
500 W, Huroen 5t., Chieago.

Gentlemen:
| Please send me more detailed information
on the use of the Autoformer with Hi-Mu |
tubes.

Trans-Oceanic Calls Heard

THE following stations were received
and logged at the amateur station of
Edward J. Sampson (NU-1DI), 15 East
Ashland St., Brockton, Mass., using a
Hertz type antenna 30 feet high and a
Schnell short-wave receiver:

EF-8MAX—March 10, 1927 ; signal strength
R7; 40 meters; some interference and
static; fine rectified AC note; no
fading;

EF-8UDI—March 6, 1927; signal strength
R6; 40 meters; very bad interference
and static; fine rectified AC note;

EF-8GI—February 27, 1927 ; signal strength
R7; 40 meters; good AC note; no
{ading;

EI-1CR—February 23, 1927 ; signal strength
R7,; bad static and interference; good
rectified AC note; no fading;

EF-8PX—March 4, 1927, signal strength
R6; 40 meters; some static and in-
terference; fine rectified AC note; no
fading;

EB-4WW—March 4, 1927; signal strength
R8; 40 meters; some static and inter-
ference; fine rectified AC note; no
fading.

THE following stations were received
and logged at the amateur station of
S. Williamson (G-2ACI) at 22, Hurst
Grove, Bedford, England, using a Rein-
artz receiver with one stage of low-
frequency amplification:

NU-3JW-—Oct. 2, 1926; signal strength
R4; calling CQ on 38.8 meters; AC
note; no fading;

U-5AC—Oct. 2, 1926; signal strength R4;
AC note on 42 meters; interference
RS5; no fading;

NU-8BRC—Oct. 2, 1926; signal strength
Ré6; calling 9CB on 39 meters; DC
note; no fading; very clear signals;

NU-8AZS—Oct. 3, 1926; signal strength
R6; calling 8ADU on 34 meters; AC
note; no fading;

U-8KP-—Oct. 12, 1926, signal strength RS5;
calling 1AMD on 358 meters; AC
note; no fading;

NU-3AY—Oct. 31, 1926; signal strength
R3-4; calling G-6YW on 42 meters;
AC note; fading at 2-second intervals;

NU-5AB—Oct. 31, 1926; signal strength
RZ; calling CQ on 41.5 meters; DC
note; no fading;

NU-9BQE—Oct. 31, 1926, signal strength
R3; calling CQ on 38.4 meters; DC
note; no fading;

NU-8BRD—Nov. 20, 1926; signal strength
R1-5; AC note on 42 meters; fading
at 4-second intervals;

NU-4AP—Dec. 27, 1926; signal strength
R3; 'AC note on 355 meters; no
{ading;

NU-410—Feb. 6, 1927; signal strength
RS; calling SB-1AC on 40.7 meters;
AC note; no fading,

NU-8ALY—Feb. 6, 1927; signal strength
R3; calling 6FC on 36.5 meters; inter-
ference R4;

NU-3QW—Feb. 6, 1927; signal strength
R3-5; calling 1ABX on 41.4 meters;
DC note; fading at 3-second intervals;

NU-8AMU—Feb. 6, 1927; signal strength
R3; calling CQ on 38 meters; atmos-
pherics R4; AC note; no fading;

NU-2ALW—Feb. 20, 1927, signal strength
R2-4; calling CQ on 19.9 meters; AC
note; fading at 5-second intervals;

NU-2GP—Feb. 20, 1927; signal strength
R3-6; calling CQ on 19.7 meters; AC
note; fading at 7-second intervals;

U-1CPB—Feb. 20, 1927, signal strength
Ré6; AC note on 20.5 meters; no
fading;

www.americanradiohistorv.com

NU-1ASR—Feb. 20, 1927; signal strength
R1-3; calling 9BFF on 20.5 meters;
AC note; fading at 10-second inter-
vals;

NU-110—Feb. 20, 1927; signal strength
R3-5; calling CQ on 19 meters; AC
note; fading at 6-second intervals;

NU-8AHC—Feb. 20, 1927; signal strength
R5-7; calling CQ on 19.8 meters; DC
note; fading at 3-second intervals;

NU-8AM—Feb. 27, 1927; signal strength
R4; AC note on 41.7 meters; atmos-
pherics R4; no fading.

* *

Egypt’s Lone, Mysterious
Broadcaster

THE land of the Pharaohs has ne
actual authority or regulations for the
broadcasting of news or entertainment.
Nevertheless it has offered an occasional
broadcast program from an unlicensed
but tolerated station at Cairo. It is
said to be operated by an amateur, un-
named and unknown. This station
(which is the only one in all Egypt) is
dubbed SRE by the many fans who
tune in regularly for news, sporting
events, such as horse races, and musical
programs. It broadcasts on 255 meters
with sufficient power te reach a large
number of listeners in and around
Cairo; on some occasions a Govern-
ment band has been heard, and once a
governmental official is said to have
spoken, although the Government is not
supposed to recognize it because of its
lack of official status. It is tolerated
chiefly because it has great popular
appeal and no one wants to stop its
operation. With the backing of the
people and the press, this sole and more-
or-less outlaw broadcaster, who has been
in operation over a year, is now con-
sidered a local institution.

* *

The New “Radio Division”

To assist the Secretary of Commerce
in carrying out the new responsibilities
imposed upon him by the newly-enacted
radio laws, Secretary Howe has just
created a Radic Division in the follow-
ing official terms:

“The Radio Division established in
the Bureau of Navigation to assist the
Secretary in the performance of the
duties imposed by the Acts of June 24,
1910, July 23, 19i2, and February 23,
1927, relating to radioc communication,
in carrying out the International Radio
Telegraphic Convention, and in the ex-
amination and scttlement of inter-
national radio accounts, will hereafter
be administered independently of the
Bureau of Navigation, under the Secre-
tary’s immediate supervision; and such
duties as have heretofore been per-
formed by the Comissioner of Naviga-
tion with relation to the administration
of the radio communication laws will
be performed by the chief of the divi-
sion. For the time being, the records
of personnel and accounts, and other
similar matters of administrative detail,
will continue to be handled by the
proper divisions of the Bureau of
Navigation.

“Mr. William D, Terrell, chief radio
supervisor, Bureau of Navigation, is
designated Chief of the Radio Division.”
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TOSET BUILDERS |
POPULAR RADIO ||

Laboratory tested sets are casier to build if you
use our FREE PICTURE WIRING
DIAGRAMS with our

Just Tear this SIMPLIFIED £9rr
Adwt. out BLUEPRINTS

A radio sct constructed
from ome of our kits is not
only easier for the experi-
mentér to build, but its ap-
pearance both inside and out.
makea it more wvaluable to

Let Us Quofe
You on—

Gentlemen:
] Without obli-
gatlon, send
me full infor-
mation and
Drices ofi scts
which 1 have
marked X.

0O Hammar-
lund-Roberts
Hi-Q

yOou.

Every Stamford Shop Kit
includes a set of full size aim-
plified Blueprints. An instru-
ment layout shows every part
in exact size and position. A
picture-wiring diagram shows
where and how to conmect
each wire. By following the
wiring plan of the designer
your set -cannet fail to per-
form more efficiently.

Our Kits ~contain every-
thing needed td complete the
set, down to the last piece |
of buss bar and screw, Every
panel is machine-drilled and |
O Improved || artistically decorated.
Browning " Check opposite the sets

0O Cockaday's
LC-27

Drake you ate Intetested in for com-
O S-C. Single pledte dalta and prices of kits
] and parts.
:‘9:\;:'0]' Al | Write for Prices on
OPORT - Hammarlund-Roberts
ABLE TEST |
EOAI?:)LITV as described in this issue
A)?PLIFIER

WE BUILD SETS
TO ORDER
Write for Prices

OSHORT I
WAVE
EQUIPMENT l

1 enclose $1.00
for Simplified
Bilueprints

Statement of the ownership, management, circulation, ete., |
required by the act of Congress of August 24, 1312, of Poru-
LR Radio, published monthly at New York, N. Y., for April
1, 1927, State of New York, County of New York.

Before me, a Notary Public in and for the State and county
aforcsaid, personally appeared Douglas H. Cooke, who, having
been duly sworn according to las, deposes and says that he is
the Publisher of the PoroLar Rabzo and that the following is, |
to the best of his knowledge and belief, a true statement of |
the ownership, management, etc., of the aforesaid publication
for the date shown in the above caption, required by the Act
of August 24, 1012, embodied in section 411, Postal Laws and
Regulations, printed on the reverse of this form, to wit; 1.
That the names and addresses of the publisher, editor, man-
aging editor, and business managers are; Publisher, Douglas
H. Cooke, 627 West 43d Street, New York City, N. Y.; Editor,
Kendall Banning, 627 West 43d Street, New York City, N. Y.;
Managing Editor, Kendall Banning, 627 West 43d Street,
New York City, N, Y.; Business Manager, E. A, Barm, 627 '
Weat 43d Street, New York City, N. Y. 2. That the awner
Is; Popuran Rapio, Inc., whoee stockholders are: Douglas
H. Cooke. 627 W. 43d Street, New York City; Kendall Ban-
ning, 637 West 43d Street, New York City; Laurence M.
Cockaday, 627 West 43d Street, New York, City; Theodora
W. Cooke, 59 Beechmont Drive, New Rochelle, N. Y. 3.
‘That the known bondhalders, mortgagees, and other security
bolders owning or holding 1 per cent or more of total amount
of bonds, mortgages, or other securities are: NONE. 4. That
the two paragraphs next above, giving the names of the own-
ers. stockholders, and security holders, if any, contain not
only the list of stoekhelders and security holders as they ap-
pear upon the books of the campany but alss, in cases where
the stockholder or security holder appears upon the books of
the company as trustee or in any other fidueiary relation, the
name of the person or corporation for whom such trustee Is |
acting. Is given; also that the said two paragraphs contain |
statements embracing affiant’s full knowledge and belief as
to the circumstances and ¢onditions under which stockholders
and security holders who do not appear upon the books of the [
company as trustees, hold stock and securities in a capacity
other than that of a bona fide owner; and this affiant has no
reason to believe that any other person, association, or cor-
poration has any interest direct cr indirect ln the said stock, |
bonda, or other secutities than as so stated by him. Douglas
H. Cooke, Publisher. Sworn to and subseribed before me
this lst day of April, 1027. Sadie M. Nilan, Notary Pyblic, |
Queens County. (My commission expires March 30, 1028.)
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SFREESERVICE]

‘Take home a set of parts
any evenjng—your £aler
has them—and - build

yourself an up-to-the-minute radio set. After you’ve had a couple
of hours’ fun in the kitchen putting the S-C II together, hook ’er to
the loud speaker and just listen to the stations pound in.

You’ll lean back in your chair with a sense of a good job well
done—and money saved_and as you listen to your favorite program,
you won’t be able to help exclaiming, ‘“Oh, boy! that’s music.”
And the family will agree with you, for once.

Then as you look with pride at the S-C II you’ve built all your-
self, you’ll apEreciate its big value—complete individual shielding,

sturdy steel c

assis and panel, its two simple tuning dials, tone

quality that pleases even the neighbors—real value and satisfaction
Just sticking out all over, and it cost you only $64.35, plus lots of fun.

Ask your dealer for a booklet on S-M parts, or write direct.

SILVER-MARSHALL, Inc.

844 West Jackson Blvd.

Chicago, U.S.A.

Quick, easy tuning—more volume,
clearness, stability, with an X-L
VARIO DENSER in your circuit.

Specified and endorsed by foremost Radio de-
signers In all latest and best hook-ups.

N A dlight turn obtains correct
MOdel N tube oscillation on all tuned
radlo frequency ecircuits. Noutrodyne, Roberts
two tube. Browning-Drake, McMurdo Silver's
:(nnockmn. cte., capacity range 1.8 to 20-micro-

crofarads. Price $1.00.
(3" with erld clips obtains the

MOdel G proper grid capacity on Cocka-

day circults, filter and intermiediate frequency

tuning In het rne and Dositive grid bias In all

sets.  Capacity range:

Model G- 1—.00002 to .0001 MFD

Model G- 5— .0001 to .0005 MFD

Medel G-10- 001 MFD

Price

XsL PUSH POST, Push it down

with your thumb—insert wire.

remove pressure and wire s

fiemly  held—vibrations will not

loosen — releases tantly.

Price |3c.

PUSH POST PANEL perma-
nently marked in white on black
insulating  panel In box ;
cluding soldering lugs, raising
bushings and screws for mount-
ing, cte. Price $1.50.

Bufild the new LOFTIN-WHITE constant coupled
radlo frequency eircult. FREE wirlng diagrams

showing use of this and other popular efreults
sent op request.

XL Radio Léboralories

2422 Linceln Ave., Chlcago, 111,

www americanradiohistorv com

Roll-Type” Loud-Speaker
“ENSCO” X%, s10

ONLY

Assemble in Less Than an Hour

Complete parts furnished in kit form. We
guarantee this speaker the equal of any man-
ufactured cone sli'.“k" considering price.

With  this HREE FOOT CONE
SPEAKER you hear all the tones. It hrings
out the true depth and beauty of orchestral
and instrumental music. Can be operat
softly for living room music or_full volume
for dancing, and without tracc of distortion.

Kit includes famous “ENSCOQ" cone unit,
the only direct drive, distortionless unit for
large cones; Alhambra Fonoteéx for big cone,
with brass apex, two Blue Prints showin
cabinet, stand, or roll-type construction. Al

| necessary instructions for asscmbling.

Buy this wonderful speaker under our ab-
solute guarantee. Your money back if you
are not convinced that it is the finest repro-
ducing medium. It works on any set, with
ordinary Tubes or with Power Qutput.

ORDER COUPON—SEND NO MONEY

YWrite your name plainly as indicated below,
then mal! and complete kit will be forwarded
to you. Just pay postman $10.00 upon delivery.

ENGINEERS' SERVICE CO.

25 CHURCH ST. Desk Z NEW YORK CITY

iTWorld’s Finest 3-Ft.Cone or |
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QR-S l

RADIO TUBES ARE BETTER!

201A Type, $1.75 Super Detector, $4.00  Power Tube, $4.50

|
ANNOUNCING—

q The First

| ‘ 400 Milliampere
ny Gas
Rectifier Tube

(Patents Pending)

A Revolutionary Step in
400 Milliam-

peres Radio HiStOI‘y
Price, $7.00

:’IV: also "t‘all:e After two years of intensive laboratory

e same tubpe .

| in 60 or 85 mil- experiments we have developed a 400
liamperes as milliampere gas rectifier tube, that
used in the
Varion Power solves the A, B and C power supply
r:ci‘}iess?;;ff problem. Eliminates all batteries and

all AC hum in any set up to ten tubes.
Price, $5.00

Delivers 400 milliamperes at 300 volts.

Diagram and list of parts for A, B, C Eliminator sent free on request

THE Q-R-S- MUSIC COMPANY

306 S. Wabash Ave. Radio Dept. Chicago, Illinois

Factories at: Chicago New York—San Francisco—Toronto, Canada—Sydney, Australia—Utrecht, Holland

wWwWwW.americanradiohistorv.com
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Radio’s most revolutionary development! Run
this radio direct from house current outlet. Ordi-
nary 110 volt 60 cycle domestic electricity trans-
formed mechanically into smooth, quiet radio A, B
and C power as you use it. Radio power supply
annoyances ended for all time. A snap of the
switch is the only demand radio will make upon
you from NOW ON.

No more hatteries to fuss with.

No more trickle chargers to watch.

No more keeping something filled with water.
No batteries to renew or recharge.

No upsetting the home to have the radio serviced.

See these wonderiul sets at any Crosley dealers, or
write Dept. 16 for descriptive literature.

The CROSLEY RADIO CORPORATION

Powel Crosley, Jr. Cincinnati,

Pres. Obhio.

RADI

www americanradiohistorvy com

//

Radio Energy Unit

Crosley Radio . Energy Unit
weighs only 13 1bs., is only half
the size of an ordinary A storage
hattery—operates without inter-
fering hum and with the cer
1ainty of an electric motor.

7‘"50

61ube AC Receivers

for use with Grosley RadioEnergyUnit

Crosley radios designed for use
with this marvelous power sup-
ply are the AC-7, a 6-tube lah\e
model at $70. and the AC-7-C, a
6-tube console at $95.

Crosley_sets are licensed under Arm-
strong U. S. Patent No. 1,113,149, or
under patent applications of Radio
Frequency Lahoratories, Inc., and
other patents issued and pending.

Prices slightly higher west of the
Rocky Mts,

CROSLEY

ULTRA
MUSICONE

$9.75
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20 GRAND
AVENUE

It’s ALL In

the TUBE!

The McCULLOUGH AC TUBE
solves the problem of the batteryless
set by operating DIRECTLY from the
house current, NOT through compli-
cated and troublesome ‘“A” eliminators
and chargers!

The greatest talking- and selling-
point Dealers and Manufacturers have
in Radio today.

Fool-proof. Requires least atten-
tion—the recetver ALWAYS at its
best when equipped with the McCul-
lough AC Tube.

CONSTANT SERVICE AT PEAK
PERFORMANCE—

GREATER AMPLIFICATION—
NO HUM—
BETTER TONE—

Makes radio a sounder business for
Manufacturer, Jobber, Dealer.

WO amrercanraqdonsoncom

XX R
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The MARTI Electric Power
Radio is equipped with MecCul-

et

lough AC Tubes

— L

The WALBERT is <quipped
with McCullough AC '?ubcs

L :

[0 5

===

The, CLEARTONE is equipped
with McCullough AC Tubes

—these and other manufac-
turers are equipping with
the McCULLOUGH AC
TUBE with remarkable re-
sults. They will gladly dem-
onstrate their sets through
any jobber or dealer. Werite
tc them direct if you are in-
terested in five, six or seven
tube sets.

McCULLOUGH SALES CO., BROOKLYN,

Q ADRI:COLOR CO., JAMAICA, N.Y.
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