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OINING the Radio Association enables vou to cash
in on Radio now! Follow its success-proven plans
and you can earn $3 an hour, in your spare time,
irom the very first. Over $600,000.000 is being spent
yearly for sets, supplies, service. You
can get vour share of this business

= in YourSpare Jime

Doubled Income in Six Months
“I attribute my success entirely to the Radio Associa-
tion,” writes W. E. Thon, Chicago, who was clerk in a
hardware store before joining. We helped him secure
the managership of a large store at

and, at the same time, fit yourself for
the big-pay opportunities in Radio.

Founded on a New Idea

Members of the Association do not
wait for months before they make
monev out of Radio. Without quit-
ting their jobs, our members are
earning $25 to §75 a week spare time
by building “tatlored” radio sets,
serving as ‘‘radio doctors,” selling
ready built sets and accessories, or
following one of the mauny profit-
making plans of the Association.

Earned $500 in Spare Hours

Hundreds earn $3 an hour as ‘“radio
doctors.”  Lyle Follick. Lansing,

f—Train you

What a Membership Can
Do for You
[—Enable you to earn $3 an hour
upwards in your spare time.

2—Train you to install, repair and
build all kinds of sets.

3—Start you in business without
capital, or finance an invention.

for
$10,000 big-pay radio positions.

S—Help secure a better position
at bigger pay for you.

6—Give you the backing of the
Radio Association.

A MEMBERSHIP NEED NOT
COST YOU A SINGLE CENT

a 220% increased salary.

“In 1922 T was a clerk,” writes K. O.
Benzing, McGregor, la., “when I enrolled.
Since then T have built hundreds of sets—
from I-tube Regenerative to Superhetero-
dynes. I am now operating my own store
and my income is 200% greater than when
I joined the Association. My entire success
is due to the splendid help it gave.”

Easiest Way Into Radio

1f ambitious to become a Radio Engineer,
to .At yourself for the $3,000 to $10,000
opportunities in Radio, join the Association.
It gives you a comprehensive, practical and
theoretical training and the benefit of our
Employment Service. You earn while you
learn. You have the privilege of buying
radio supplies at wholesale. You have the
Association behind you in carrying out your
ambitions.

the $3,000 to

Mich., has alveadv made $500 in spare
time. Werner Eichler. Rochester,
N. Y, is earning $50 a week for sparc time. I T.
Buckley, Sedalia, Mo.. is earning as much in spare
time as he receives from his employer.

We will start you in business. Our cooperative plan
gives the ambitious man his opportunity to establish
himself. Many have followed this plan and es-
tablished radio stores. MMembership in the Association
has increased the salaries of many. Scores are now
connected with big radio organizations. Others have
Prosperous stores.

A vear ago Claude De Grave knew nothing about Radio.
Today he is on the staff of a famous radio manufac-
turer and an associate member of the Institute of Radio

Engineers. He attributes his success to joining the As-
soctation. His income now is 350% more than when
he joined.

ACT NOW—if you wish Special
Membership Plan

To a limited number of ambitious men, we will give Special
Memberships that may not—need not—cost vou a cent. To
seciire one, write today. We will send you details and also
our hook, “Your Opportunity in the Radio Industry.” Tt will
open vour eves to the money-making possibilities of Radio.
Write today.

RADIO ASSOCIATION OF AMERICA, p
4513 Ravenswood Ave.,

Chicago, IlL Dept. RN-6 l
Centlemen: .

Tl end me hy return mail full details of Kour Special |
Membership DPlan and  also copy of your hook, ‘our OUppor- I
tunity in the Radio Industry.”

|
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Encyclopedia—now the most beautiful.
Radio Encyclopedia is now offered in this luxurious new
binding to meet the demand for a more handsomely
The limp suede leather edition sells for
The Keratol-leather stiff binding still can be had

hound volume.
$5.00.
for $2.00.

Remember—this is an encyclopedia—not a dictionary!

This foremost

It took over two years of intensive labor to compile it.
It is the first Radio Encyclo-
pedia ever published.

S. Gernsback’s Radio En-
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Radio Art.

contains
meaning of every word and phrase used in the entire
Every circuit, part and apparatus is thor-
oughly explained. A complete cross index is just one of
the many features of this remarkable book.
There are 1,930 definitions—549 diagrams,
graphs and drawings-all simple and easily understood.
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Why be satisfied with 325, $30 or $45 a week when
the good jobs in Radio pay 831, $75 and all the way up
to 8250 a week. The astounding growth of Radio has
already created three hundred thousand jobs in a few
short years. Small and large fortunes are coming
out of this new business every vear. Twenty different
branches offer you work that’'s zlimost romuance with
practically no limit to the money vou can make.
Manufacturing, selling, repairingz, servicing, assembling, ‘installin;
sets, operating on board ship which gives you world-wide travel
without expense, operating a broadeasting station, and many other
lines of work are fully explained in " Rich Rewards in Radio,” my
04-page FREL book. Send for it today.

Learn at Home in Spare Minutes

No need to leave home. Hold your job. I'lt bring your train-
ing to you. You can learn during your spare tinie. My easy-to
Jearn, practical course has put hundreds of fellows who had only
a few minutes a day to study into big pay jobs. You don't have
to be a college or high school graduate to become a Radio Lixpert
Many of my students and pradustes now making big money didn't
even finish the grades.

You Get Six Big Outfits Without Extra Charge

I teach Radio the right way—the practical way. I give you
six big outfits of Radiov parts {not toys) and show you how to build
approximately 100 different circuits, locate, repair, and remedy all
receiving set troubles. Three outfits you build are shown on this
page. You build practically every type of receiving set known
today. Thus you learn the “‘why’ and the "how"—get a com-
plete, thorough, rounded-out knowledge that shows its worth in
your pay envelope. Full details in my big book.

Earn $1S, 320, $30 a Wook Extra While Learning

Delos Brown, South St., Foxboro, Mass., niade $1,000 fromispare
time jobs before he even finished his course. Frank Toomey, Jr.,
Piermont, New York, made 8833, G. W. Page, 1807 21st Ave.,
Nashville, Tenn., suys the course brought him 8935 spare time
profits. No need to scrimp, save, and deny yourseli good things
to [iny for this course. 1t's the world-famous course that pays for
itself.

Your Money Back If Mot Satisfled

That's the agreement 1 make with you when you enroll, 1t's my way

of showing you that I'll glve you the training and service you need and
want. You are the only Judge.

G4-Page Book FREE for the Asking
1 will gladly send you my 64-page DOOK uf 1ntormation on N. R. L
trainlng and the money-making opportunities in Radio without a peany's
o8t to you. Send for it WOW. Clip or tear owy the coupon today.

Find out what Radio offers you and bow my Employmept Department
helps you get into Radlo after you graduate. -

J. E. SMITH, President
Dept. 6-S5
h Nat. Radle Institute, Washington, D. €.

@

1301

in_this New
Business

Send for FREE
64.Page Book
giving facts
onthis new .
opportunityg

J. E. SMITH, President
Dept. 6-8, National Radio Instliute,
Washington, D,
Dear Mr. Swith: Without obligating me
inany way ase send me yvour I'ree book,
‘Rich Rowards in Radio,” with infor-
mation o your practical Home Etud

Radlo Course. 3
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Successful

Ground Antenna

Gets Winter Reception in Summer! |7 "

Clearer Ground Wave Reception
Allows Greater Distance

UNDREDS of satisfied users of the sensa”

tional Ground Antenna~—Aer-O-Limina-
tor—are wondering how they ever got along
without it. All over the country radio owners
are finding marvclous satisfaction in freedom
from static and noise interference.  This
revolutionary improvement of reception comes
from hooking yvour receiver to (round Wave
Reception. Radio engineers tell vou that the
'nro least wave through the ground is in most
c4 es almost static-free and with rare excep-

’)H [ ll‘l S NO H()l\“ lﬂr(’l'l rence.

The rapidly increasing army of Aer-O-Lim
;0 enjoy and appreciate the natural human

owners als
wone d clarity of this Ground Wave Reception.
If vou haven't triel it you can't e the

Another advantage users bave found with -
Liminator is the surprising DX they get. i
stations formerly drowned out by static or
ce of air waves now come in clear as a bell.
with pure clear

ick up and log
mble of shricks

interferen
C°Ir‘(‘l|v.{\' is improvel I\QCJIM-
il Wave Reception, :
)dla that before were lost

Curtan Mfg. n,

154 E. Erie St Dewt. 427-H,

Chicago, {Il.

Please ¢ond me at once complete description  of
Aera-Ji Tor, wé wh deralls of o cientific
Proof, un 2 TRIAL OFFER

Name.

Ashlre sz

Ciy ...
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EASY TO INSTALL

nall hole about
digmerer and
Iimipator

Ju

and howl: s0 common in DX reception thironglh air \.DZI Read This Pr00f

waves,
You shonldn't deprive vourself the new thrill

of pure clear ground wave reception a day langer than

secessary. e let yvou prove it for yourself,

FREE TRIAL

Make this thrilling test at our risk!

Install an  Aer-Q-Limirator  (Ground Anfenna).

ave your old overhead aerial up. Try out on a
night wher ad. If youdonot geta \\onrfu{ul
improvement in freedom from statie, greater
and clear, sweet tone without mterfu.ng no
dnl get 'wm‘ reception an stations that are d
by static on yvour old aerial, you need nat
d cent for this test. Send cou
c explanation of Aer-O-Linij
Antenna), prool of performance, and 1
iron-boun:] wuarantee, and remarkable
Offer-—AJail Coupan TODAY!

From 203,Golf Terrace
S Wimctte, 1.1

Your Aer-Q-Liminator works fine. You could
hardiy belicve what 2 difference it makes in the
vlearness and tone of my set, 1o certatnly seems to
take out pearly ull the static and pouwer poises that
have been hml)(rm" me, 100,

Mine Is only 2 thrée-tube set, but with the
AerlO-Liminator 1 cap pick up cutside stations

ey night, clear and with volume, \ou oust
Le right about the statle-free ground waves
L. BE. 1

me Kimberly Radio Corp.

328 N. Michigan Ave,, C

\\( have u<<~<| the 4 er-0- Liminatar with pluat
action. 1t yemo eeessity of Une un -
outside
M iy, 1o redi
(m ] m e and produe:
stations, with good v
grearly. We wenld
best results on Pu~ s

. KINEBERLY, President,

Aer-O-Liminator
(Ground Antenna)

Passed by the Nartional Board of Fire Underwriters.
Meets requirements of the National Electrical Code

Endorsed by foremost Engineers and Dealers.

CURTAN MFG. COMPANY

Dene. 827-H, 154 East Erie Stveet -

Chicage, 1L
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Warm-Weather Radio

By Hugo Gernsback

O\ that warm weather is again upon us—speaking for the’

great majority in this country, at least—it becomes necessary

once more to see what the “dog days” have in store for us, so

far as radioc reception is concerne It is a most healthy sign
that, as year atter year roils by, activities in radio during the summer
cnnamrntly increase in a most encouraging manner. When broadcast-
ing first started, in 1921, and while we still had our crystal sets, sum-
mer played havoc with our radio reception.

To be sure, in thase days we used head- telephone receivers. and it
was not considered very healthy or prudent to sit with a pair of these
clamped to your ears while lightning was playing around the housc.
Nowadays there are few people using liead receivers (in this country,
at least), because the loud speaker has taken the country by storm.
Cases of injury by lightning, while the victims were using head re-
ceivers, have alwavs been exceedingly rare all over the world; while,
in fact, there is no case on record, during the past two years, in which
a p(eirson has been injured by lightning when loud speakers were bheing
used.

Several years age, Rapio News offered $300.00 for authentic in-
formation cencerning cases in which lightning had hit a radio aerial
and damaged property or injured people as a result. No properly-
authenticated instance was presented from the United States and, when
the prize was finally claimed and patd, it went to Canada. Even in this
case, the lightning did not hit the radio aerial first, but struck another
piece of metal, from_ which a secondary discharge leaped to the aerial,
doing the damdze It may therefore be said that, so far as the radio
installation is concerned, peenle need not worry about lightning.

If the connections of the aerial have been made as prescribed by the
insurance regulations, and a good lightning arrester has been installed,
there is practlcf Iy no danger, either to the radio set or to the person
who uses it.  As a matter of fact, most people use their radio sets
throughout the summer and, unless lightning actually playvs overhead,
they go on using the ins!ruments just the same.

One of the most encouraging things about radio in general, nowadays,
is that summner static does not bother us as much as it u\ul to when
we had our crystal sets, or even our one- and two-tube sets in the early
days of broadcasting. The reason is simple. When we were using
Cl',\'stal sets or ane-, two- or even three-tube sets, and static was bad,
the latter was sufficient to cverride the weak radio signa and it be-
came most annoying and tircsome to listen to a radio program under
such circumstances. With our present-day high-powered sets, how-
ever. the situation js clmnwd entirely. Tt is now possible to build up
a signal to such an intensity that the resultant sounds will easily over-
ride the usual static, although the latter is amplified also. Unless there
is a thunderstorm quite close by, the selectivity and amplifving power
of the set are enonugh to discount the static and make the program at
least enjovable. This is particularly true this vear; because our new
alternating-current sets are generally of great power. With the velume
control turned all the way up. there is iittle difficulty in getting prac-
tically any local program, and even soine of the distant ones. Though
static Is at its worst when there are no signals from the station to
which a receiver is tuned, when the signals are coming in strongly the
static lose’s a great deal of its former importance,

Another factor af impartance is the increased _power of the broadcast
stations themselves. With station outputs ranging up to 50,000 watts,
the signal-to-static ratio is con siderably higher today than it was five
or six years ago. when a broadcaster with $00 watts in the antenna was
inferior to no one.

It would seem . therefore, that at this time the static bugaboo is on
the decline ; at mv rate it is not as worrisome as it was even a vear ago.
It would seem that, for the present. the answer to static is SJmpl_\ more
power,

Then too, now that we have sufficient amplifying power in our up-to-

the-minute recei iving sets, it becomes possible to enjoy our programs,
except during thunderstorms with lightning playing overhead, by fol-
lowing a simple procedure.

Most alternating-current sets have a power and volume which were
not drcamed of, even a year ago. f static bothers us unduly, all wc¢
have to do is simply to disconnect our outdoor aerial. Probably few
people go in for DX fishing in the summer time, anyhow, and what
they are most interested in is a good program from a station within
one hundred or two hundred miles.  Signals with gond intensity
can then be brought in by dispensing with the usual outdoor aerial and
using an mﬁoor aerial, which mayv be run around the molding of a
room. If this is not prac(lu], a spiral made of abuut cne hundred feer
of ordinary bell wire, coiled on the floor of the room in which the
radio set is kept and covered with a rug ur carpet, makes an excellent
indoor aerial.

Another excellent indoor aerial can be improvised by running a wire
to any metallic part of a house telephone. If you are using an alter-
nating-current set, it is a good precaution to put a one- microfarad
fixed condenser between the telephone and the aerial binding post.

Then there is another fuvorite system, wherein the usual cold-water-
pipe is used as a ground, and the aerial wire is run to the radiator sys-
tem. In this case also the condenser just described should be used.
This system does not always work, in every locality, and a little experi-
menting with it may be necessary.

By using indoor aerials or aerial substitutes such as those already
mentioned, two things are accomplished: first, the static effects are
cut down to a very large cxtent. Second, those who are nervous and
afraid of lightning need be =0 no longer; because such aerial substi-
tutes practically do away with any possible danger or risk from lightning.

A third substitute, which is coming more and more into favor, is
the underground or buried aerial. This system was first deyvised by
Dr. James Harris Rogers during the great war, when he discovered
that signals from Eurupe could be brought into his receiving station
in Maryland, while lightning actually pla_ved overhead. The buried
underground aerial is remarkable in that it collects very little static;
but, of course, acrials of this kind can not be used unless one lives in
a residence with grounds, or has access to a backyard, where the device
can be buried. It is also nccessary, for best results, to run a shielded
cable to the set.

When radio was a luxury, some years back, people did not think it
was important to use their radio sets during the summer time; hut to-
day a radic set is a necessity, almost to the same extent as our tele-
phones and automobiles, which also at one time were luxuries. Our
radio broadcast stations are rendering a tremendously important service
to the community. They gne us weather and time reports, news
bulletins, educational talks, recipes and domestic advice for the housc-
wnc and other items of information; some of which, such as storm

varnings and market prices, are of grcat importance to' residents in
cermm sections of the country. Besides this, we get the radio enter-
tainment thrown in for good mcasure and, as we know, this enter-
tainment is steadily mounting to a higher and higher p]ane. I feel that
all of us can affard to, and should, listen in to some of the mare im-
portant radio features this summer. \Vith the political conventions on
the air, it would scem that ne patriotic citizen has any right to shut off
his set and put it away until the cold weather comes back.

All in all, it may be said that this is the-first year in which summer
radio is becoming of such real importance that to do without it is as
disadvantageous as the old-time way of laying up the car through the
winter.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRN Y (326 meters) and 2XAL (30.91 meters) on various radio and scientific subjects,
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cdbores Colo Charles A, Lindbergl’s plane, “The Spirit of St. Louwis,” iu flight.

OILONEI Charles A. Lindbergh, up
to the day that the Npirit of St
Louls alighted on the flving field at
Havana, had flown for 460 hours,
covering more than 40,000 miles in a total of
467 flights, without ecarrving rvadio equip-
ment. Does this prove that vadio is noth-

e

-
-

cstgned for

Girplane service.

ENRE N L CE PSS TRRNI LT L% T Y

sambertin (eft) and the late Llovd Beriawd (right)
1 Evrrtand

ing hut excess hageope on bhoard aireraft?
Some say “Yes!" and others say “No!”
Those contending that radio is not needed
in aviation point out that most of the planes
Jost at sea, including Old Glory and The
Dazen, hoth of which carvried radio, vanished
silent]ly. Radio did not save them. Sev-

LT

.
i

nn oa small pertable irans
jihdated “CHd Cloars

was les

cral, and notably-the Dallus Spirit. whose
radio flashed a cryptic report of a tail-spin
over the Pacific. were lost in spite of their
cquipment. Radio merely gave a slight in-
dication of the scene where disaster lurked,
and what had Rappened; hut it did not ef-
fect a rescue. Radio was responsible, in
several cases, for planes and ships rushing
to the spot from which the last urgent mes-
sage told that tragedy was tugging at lhe
wings.. Nevertheless, the sea maintained jts
secrct and the men were held captives, for-
cver. Tt surrendered only the broken wing of
0Id Glory, which had so proudly sailed into
the east to conquer the Atlantic.

Up to the time that the White Bird, car-
rving the bravest of the hrave, Captain
Charles Nungesser and Captain Frangois
Coli, left the airdrome at T.e Bourget, bound
for Ameriea, the Atlantie had been erossed
once only by a non-stap plane, but seven

times by dirigibles and point-to-peint air- -

plane haps. Most of these fights, and the
other and unsuccessful attemipts to span the
sea, proved conclusively that radio is a most
valuable asset, especially after the airplane
vimishes from sight of the shore. The in-
visible waves that come back from the
clouds relicve anxietyv: they give a running
story of the flight, and, last but not least,
if the planc is forced tn drop to the surface
of the sea a call can be dispatched for help.

Has not radio fulfilled its duty if it gets
the distress sienal inta the air and starts
rescue cfforts?  Should radio be held ve-
sponsible if the sea swallows the plane and
the pilots®  Some day an aviator on =
trans-Atlantic cruise will he forced down,
Jaler to be rescued 'Then, vadio will he
haited as a savior; but as long as flievs arc
lost, radio will he deced by some as non-
cesential,

What does Clavence Chamberlin  think
ahont it? He flew to Germany withc 2t car-
rying rudio equipment.
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CITAMBERLIN’S EXPERIEN CE

“I'he jmporiance of radio in aviation can-
a0t be overestimated,” said the noted pilot
shortly after he returned with his Jauvrels.
“I'he development of fiving, especially the
cstablishment  of  commercial  and  long-
distance routes, depends to an almost in-
caleulable extent on the development of
vidio on planes.

“When we planned the flight to Tanope
we intended to wse vadio, but when we tin-
ally sceleeted onr route we fonnd that it
would take us several hundred miles eff the
ship lanes.  As our transmitter had a day-
Hght vange of only two hundred miles, we
decided that it would he uscless to earry
the extra weight, when it would be ot no
hefp to ns if we were forced to make a
Linding on the water.

“The Berlin flight, however, determined
me in one thing.  If I should ever attempt
te repeat it in the future, T woald insist
that the plane be cquipped with adeguote
radio installation. By “adequate,” T mean
a transmitter with a sending vadivs of 300
miles or more. ‘L'here has heen considerable
discussion over the added weight with which
racdio burdens the plane. ‘The set we planned
to use would have reduced onr flving vange
not more than 150 miles. If it comes to the
question of 150 miles or safety, and if the
future of aviation depends npon the an-
swery, T oshould say safety and vadio with
the shorter flving range.”

“I want to entarge my statement that the
development of aviation awaits the devclop-
iaent of radio,” said Chamberlin, “kven if
ilving  conditions  were  almost  excecllent,
sadio would make long-distance flights more
wracticable; but when flights must be made

A portable superhet-
wsed  en a balloon
somic  rrcent  cxpert-
its.  The acrial svire s
vained en the land reel
the  left, dts cnd boin

a
weichted by a lcad ‘“fish,

i
)

This is the little d4-mcter trausmittcr carried
by Commander Richard L. Ryrd on his history-

making flight owver the North Pole.

through  storms, foge heavy weather and
Aavkness, and when  sudden  changes  of
weather oy bhe enconntered at anyv time
during the flight, vadio is ahnost indispens-
able.  Before commercial avinlion in this
country cun maintain schedules that are
comparable with those of railroads, aviation
must be linked with vadio. We have the
piletss we have the planes; all we need is
rudio!”

SENDING APPARATUS NEEDED

All agree that a transmitter on a plance
in distress is more useful than a receiving
set. It is not as imporvtant that the aviators
intereept messages, as it is for others to
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hear the “SOS™ and pesition veport.  Tur-
thermorve, a direction-finder can be trained
vpon  the waves, no matter whether they
make sensible messages or net.  Just a
series of dashes, hroadeast at intervals, en-
ables a rescue ship to follow in the direetion
of the transmitter and finally arrive at the
spot.

The NC-4 naval gseaplane, the livst air
plane to cross the Atlantic, in May. 1619,
proved the value of rvadio on an oecanic
flight. 1t was not many hours atter the
NC-+ and her sister ships, NC-1 and NC-3,
hopped off from Rockaway that the iin-

‘portance of radio cquipment was rvealized

hy the men on the planes and an shore
The NC-4 developed trouble soon after she
had sailed over Boston and was forced to
descend at sea.  Operators on the land no-
ticed that the NC-4 reported motor difficnl-
ties.  Soon the plane was silent. Messages
were sent to the sister ships asking if they
could see the NC-4. They said that she
was not in sight.

The naval operators at Otter Cliffs, Bar
Harbor, Me., had been listening to the pio-
neers from the time they had hopped off
about noon. It was now 4 o'clack. They
checked their radio compass hearings and
found that the last signal radiated by the
NC-4 showed that she was off Chathamn,
Mass.  This information was broadcast to
destroyers. A seavch began aleng the line
of the radio beaving. The NC-+ was found
by the destroyver MceDermott at sunrise the
next morning.  The airship yan across the
surface of the sca on ils own power and,
wfter repairs were ade at Chatham, the
flight was continued to ‘Lrepassey,
foundland, where the NC-1 and NC-3 were
walting.

(Continued v page 1363)

co (xpical oirplowe
which- cperate
on  sterage  Fatieries. The
tong tube ai the left is a
guide  thrvough * cwhich  the
aecrial scire is lowered bencath
the body of ihe tlune.
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Across the Frontiers of
Europe by Radio

The Romance of Exploring the Ether
in a Many-Tongued Old World

By Golda M. Goldman

HTF radio set is of course the hest

little device for arm-chair travel

that has even Deen invented; but

those of vou who Jisten in only to the
programs of the United States cannot pos-
sibly bave the thrills which come to the
listeners in liurepe. Despite the millions
of square miles of torritory and the almost
innumcerable fine stations, every announcer’s
voice, as it comes through vour loud
speaker, is talking Tnglish.  Just as the
novelty of traveling about the United States
will never be able to compete with the
thrill of crossing Juropean frontiers, hear-
ing foreign tongues, and passing customs
inspectors—seo is a radio trip from state
to state lacking in the picturesqueness that
we Parisian wuditors enjoy.

With us, there is frequently the uncer-
tainty of finding out what we're listening
to. Teeling around for distance is a com-
plicated process; for lluropean stations
broadcast, some of them on short and sone
on Jong wavclengths, with an enormous
distance hetween.  For instance, there is
Copenhagen, (Denmavk) on 337 meters, and
the LSiftel Tower, Paris, on 2,650 melers.
T'he Furepean radio apparatus is therefore
made so that you may go exploring for
hoth sets of wavclengths, and occasionally
a station strays off its beaten path and
causes vouw all sorts ot excitement.

A German orclies at the “Norag” station,

Radio News for June, 1928

hes a tradition

3 ) back (o its
forwadation iu it un eree-
lion vf more buildings in
the middle of the seceitecnth cen
tury, The zoriter of this ariicle
conductls @ course in curreat evenlts
and  Linglish  lterature, broadcast
from ihe Fiffel Tower.  The latter
stricctire 15 showen  at  the  riaht,
with the Trocadero betwece its legs,

@ tlerbert Photos

Tl give vou an example of one of our
“quiet” Sunday evenings of travel via radio
Iast January.  We had heard Amevica a
few days before at 2 A M. DParis time
(9 . M. in New York), and very pale
indeed had been our results on WIEATLF and
WGY, as we have only a loop aeriul. Fow-
ever, our audio-freguency transformers evi-
dently felt that they had done theiv duty;
for the next day they burned out com-
pletely ! TFquipped with new ones, we were
delighted to find our rvesults better than
ever, and the operator went afield with a
vengeance.  Here s what he brought in,
cleaver thun we had ever had some, and
others for the first time—

AN EVENING AROUND EUROPE
The Stoekholm station in Sweden Sends

The decorations of this studio have a distinct

maderiistic tendenicy; for example, the light fivtures and conductor’s stand.

TDirector ot Luglish Broadcasting of the Radio Tnstitute of the Sorbeuaune. Paris. Frauce .

us a prograni that is re-transmitted by six
other Swedish stations. We picked up
Motala, on 1,320 meters, 30 kw.  They were
having a program of Danisk music and
Danish lvries. Tt came in clear and fine;
and after this we moved on and got, for
the first time, Kalundhorg, near Copenhagen
(Denmark), although it has only 7 kw. It
also is a long-wave station, 1,153.8 meters.
We never succeeded in understanding a
word of their announcements, except the
names of the seclections, which followed
faithfully the published list. We could
hear, for instance. “Polka” by Britta, and
“Galop” by Champagne.

Then the operator switched and gave us
Koenigswusterhausen, just outside Berlin.
That name is so tcrrible that it can’t be
missed in the announccments, so one alwayvs
kpows that particular German station. In
fact, we know just enough German to find
our way about Franktort, Langenberg, etc.
We picked them up that night between
nine and ten when dance music was on.

The cvening was not over, however, bhe-
fore Warsaw in Poland also gave us a dance
program. nd Hilversum in Idolland had «
s¥mphony  orchestra  whose selections we
could follow. Our next station, rather late
in the evening, was a surprise. In good
English, a voiee aunounced several fox-
trots, with no station announcement at all
—just “fox-trot,” and then the name. I

Jinsisted it was Daventvy (Fngland).  The

operator declared it couldn’t be an English
station on a Sunday night, and cxamination
of the programs proved him right. They
all had “religious services.”

Then, after the third or fourth dance, as
the applanse died out, a voice began to
talk Danish and there we were back in
Kalundbhorg.  That’s one of the difficulties.
Al dance music on the continent has Eng-
lish titles; but as the announcers usually
have curious accents one can guess where
one is at. Not so at Kalundbovg, wheve
the announcement was well read.

T.ate in the evening we dropped down
into Spain, where Madrid, a short-wave sta-
tion of 375 micters. and only 15 kw. power

L
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Principal European Broadcast Studios
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Two New European Radio Transmitters

IINLAND'S BIG@
NIEW STATION
Right: The towers of
the new broadeast sta-
tion at Lahti, which has
qust  been completed.

THIE LAND OF THE THOUSAND
LAKES GOIS IN FOR SUPERPOWLD

Belowe, the transmitter of the Lalti station;
the large handwheels in lhe foreground oper-
ate variometers in the tuning civcuits. The
studios are located sivty miles away in Hel-

The transmilter is «
duplicate of the wnew
one ul ZLeesen, Uer-
many, and shaves with
it the distinction of Le-
ing the wmost powerful
m Furope. The steel
masts are 192 feet high.

sinki (Helsingfors) capital of Finland «as
well as The old transmitter, which is of low
power. The tupul of the new one is 120 Lw.

AIR TRAFFIC POLICE USE RADIO
Below, the four 100-foot masts of the London
Termmal Airport at Croydon, England. Lach
carries a cage aerial.

RADIO BEACON IFFOR BRITISH FLYERS

Above, the Croydon Aerodrome terminal build-
ings with the control tower. Ow this is a 54-
foot mast which supports « Marconi Bellini-
Tosi aerial, composed of two triangular loops
at rvight angles. This guides aireraft in o
direct path toward the lower in any weather.

THI “STOP-AND -GO” INDICATOR

The forr masts of the Croydon installation,
" above, are spaced at the corners of a 250-
foot square. At the left, one of the cage
aerials with ity lead-in through the roof of
the transmitter building. The copper tubes
connecting to the cenlral insulator are con-
nected to the station’s elaborate ground sys-
tem. Other aerials are connected to suitable
points on the other terminal buildings, above
at the left. Thiz elaborate equipment is used
to police the aivwcays and to guide and dis-
patch aireraft, on a regular traffic schedule.

et
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wis  sending out an operctta hased on
“Twenty Thousand Leagues under the Sea!”
Had it been a week-night, we would have
ended as usual with the ringing of “Big
Ben” in London, with which the london
and Daventry stalions sonnd the midnight
hour.

RADIO'S TOWER OF BABEL

It goes withont saving that one docsn't
understand  ths  speeches  to which  one
listens.  .Anvene knows French, Italian,
German, or spanish when he hears it (I
Iurope—Ynrror) and recognizes ¢ity yanes
in those tongues. We work with a chart
on Which positions of cities in relalion to
Paris are indicated, as does any one with
a Joop recciver; and, for the rvest, wave-
lengths, strength, and progrimns are the
guides.

A . . o
A corner of the studio iu the Stuttgart
{Grrmany) broadcast station. Notice  the
microphone monnted on its tripod i the corner.

When the operator is playving avound at
random he may get all sorts of surprises,
as in the case of the Kalundborg announce-
ments in Tnglish, and so be thrown com-
pletely off his reckoning. Tor example,
“Radio-Oslo”  (Norway) and Daventry
(England) give courses in French: DBnda-
pest  (Mungary) gives a German literary
talk; “Radio-Geneva” (Switzerland) has
talks in Esperanto: Prague (Czechoslo-
vakia) has its clementary German Jlesson:
Kovno (Lithuania), hroadcasts in French
as well as in Lithuaniani Beme (Swiizer-
Iand) announces in French and German:
“Te Petit Parisien” (Paris) announces in
French and English; and we at the Sor-
Larme broadeast a quarter-hour daily com-
pletely in English; Huizen, in Halland,
caps the list with a half-hour lesson in
TLatin!  With the friendly chart lost and
the newspaper mislaid, one is quite at sea
frequently until a stray word comes in.

Strange things do happen.  We were
excited one afternoon when the operator
found a new long-wave station. It was
evidently Ttalian-—a rich baritene sang O
Solo Mio” with real Ttalian sentiment—
and, as our breasts heaved with exquisite
pleasure on the last note. the announcer anid
in French, *“This is the slation of the

LA (Posts, Telephones, and Lelegraphs)
Paris. You have just heard 20O Sole Mio,”
registered on a dise of the Irench Grama-
phone Company.™  One would think a gov-
ermuent  stalion would stay on its own
wavelength, but the PULVTL, normally 458
meters, s anotional and alwavs stravs over
into ether fields.

Again one tunes in to the plaving of e
“Uarseillaise™ with which Radio-Paris al-
ways onds its programs; and, hehold, it
turns vut to be a radio trio away up in
ITilversum'

INDIVIDUAL STATION ‘“IRADE MARKs'

DBecause of the inability of the Faropean
listeners to understand all the languages of
the countries  whose air  fronticrs  they
Lraverse, many of the stations have adopted
quaint signals, in addition te Morse code.
I have alyeady mentioned Daventey's hroad-
casting of the striking of “Big Ben.” which
ocenrs several times a day, and the “Mar-
seillaise™ at “Radio Paris.”  Copenhagen
opens wilh three strokes on a gong, and
closes with the Danish national  hyinn:
Madrid (Spain) open with piano chords,and
closes with the Spanish hynm; Barcelona
(Spain) also ends with the national hymn
and opens with the ciathedral carillon. Be-
tween selectioms one has a wctronome in
Viemna (Austria) : and in Budapest (ITun-
gary) a signal on two notes, one higher
than the other. Rome (Italy) opens with
a harmoninm accord, and closes with the
“Marcia Reale.” Kovno (Lithwania) strikes
a gong between numbers, and Geneva opens
with a long whistle, repeated three times.

I say Ahey do these things; but rather
they do them part of the time, with unfor-
tunate brregularity, and so we have all the
wncertainties, the rest of the time, of
aviaters  forced  down  in an unknawn
tervitory !

But if one conld re

Iy understand, what
fun it would he fe gel the full international
melange!  Tn one week 1 found listed «
Gaelic lesson in Dubling a “Vovage with
5.8, Minerva to the Mediterranean™ from
Oslo (Novway); a course in Bnglish litera-
ture in Vienna; *“The Life and Works of
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Stevenson™ from Lyvons, Frances “Contem-
porary Irench Poctry” in Berling and the
“Turkish Woman of Fitty Years Ago™ from
Denmpark ! JFvervhody's ideas about every-
liody clse, and ench inoa different tongue!

EVER SOMETHING NEW

And, grace to the art of re-transmission,
into what plices, gay ov seleet, as vour
fancy dictales, may you not po in a week,
becoming in seven davs a real cosmopolitan.
You may dance in the Grand Hotel Roval
ot Stackholm; the Savoy of Fandon; the
Dance Palace of Saint-Saveur in DBrussels,
Belgium; in a cafe in Hamburg, Germany:
the Pulace Totel of Copenhagen; the Alca-
zar of gay Madrid; or the Tiaschetteria
Toscane of Milan (Italv). You mav hear
a concert by the TPhilharmonic in the can-
cert hall of Prague,or in that of Ansterdam
in Holland; or vou may prefer the Salle de
la Reformation  in Gencva, or the Phil-
havmonic Hall of Warsaw.  If vour taste
runs to opera or operctta, whisk vourself
away to the Theatre du Capitole in Tou-
louse, the Theatre Bellini in Naples, the
Scada or the Theatre Tavrique in Milan,
or the Roval Opera of Stockholm; or into
the Municipal Opera in Riga (Iatvia); or
change 1o the wnnnal revue of the Guignol
Mourgnet in Lyons.  TFov the “highbrow™
there is dramas; such as *“Los Galectes,” a
four-act  comedy in Radie-Barcclona, or
“Sadko” by Rimsky-Korsakoff, at the
Theatre National of Praguec.

And, with all this traveling, no one looks
through vour baggage, vou need not submit
to the indignity of un insulting passport
photo, and your visux never expire!

European Broadcast Stations

In the Order of Wavelengths (See Note at
Bottom of List)

Waitts

“Paris (Fidel Tower), 1 20090
anghye S 1500

Kevne, Lithuania . 7000

[Tuizen, Nctherla 7000
Angora, Turkey (. 20000

Position indicated on map by figures,

(Continued on page 1389)

mmpLS =

w Euglish archestra in the hroadeast studio af 2L0O, London. on the accasion of
e rebroadeasting of thet station [hvaual KDKA and WIZ. Natice ihe wiero-
craphone ot te vight.

c llerbert
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o theRadio Listener

by Charles Magee .z_fdam.s'

A loud speaker placed on a small table, as shown above, will be on a level with the Iistener, and will therefore scem wost natural to the car.

N the attainment of tonal fidelily—one

of the coveted goals toward which radio

technicians  have been striving since

the inception of broadeasting—mmnch
has heen said and done regarding such
things as the improvement of studio acous-
tics, transmitter modulation, and receiver
reproduction.  Dut, possibly becauwse of the
attention focused on these three phases of
the general problem, and probably because
the remaining one is a matter for the in-
dividual listener to solve, little thought
seems to have been given o fourth phase—
that of veception acoustics. By this- is
nieant what may he termed the “fonal set-
ting” of the recciver's reproducer, and a
moment’s consideration will reveal its funda-
mental importance.

Thanks te improvements in  pick-up
acoustics and {ransmitter modnlation, a sig-
nal  with tonal chavactervistics of a high
ordev can now he had from the hetter sta-
tions; and, through modern amplifier and
loud-speaker design, this can be converted
into an audible ontput whose fidelity, com-
pared with the original music or speech,
leaves surprisingly little to be desived. DBut,
like a painting hy one of the masters scen
in a dingy frame ov under poor light, the
excellent results thus secured can  easily
he minimized by adverse acoustical con-
ditions at the point of reception; and one
prolific cause of these is the improper plac-
ing of the veproducer with respect to the
room in which it is Jocated.

DECORATION VS, HARMONY

From the standpoint of their installation,
loud speakers may be classified in two types
—huilt-in and scparate. In the case of the
first, becanse the speaker is an integral

part of the recciver, it is common practice
to place the cahinet housing the whole at
the point that will be most convenient for
aerial and power-supply conneetions and
seeure  the most pleasing resulls on  the
score of appearance. In the second, ap-
pearance is usually the dominant considera-
tion, with convenience of conneclion to
the receiver a minor factor. Instead, the
location of the speakcer in either case should
be dictated first by acoustical considerations.

To be specific, the output of the speaker
should not be directed across the breadth
of a narrow room or, worst of all, into a
covner; rather, let it be made to command
the entire room, from either an end, or.
still better, & corner. In order to do this
it may be necessary to sacrifice convenience
in connecting. where the speaker is built
into the receiver, or appearance, in the
case ot a scpavate unit. But the supcerior
results secured will inake  either sacrifice
worth while.

With the position suggested, it will be
found that the volume is practically uni-
form over the cntire room, without dead
spots, and (equally important for maxi-
mum enjoyvment) there are no “flarebacks”
or points of reflected-sound intensity, a3
when the spcaker is divected into a covner
or against a wall too nearby.

SOFTENING THE MUSIC

Second, the important matter of “danp-
ing.” It is common knowledge that the
character of sound is materially affected,
whether it is absorbed or reflected, by the
surfaces aguinst which it strikes. This is
a vital factor in securing proper acoustics
for an auditorium or any room designed
for assembly purposes; but in the home it

is generally overlooked. Yet, for the best
tonal results from the highly-developed
musical instrument that a modern radio
receiver is, it must be given serious con-
sideration.

“Damping” should be modcrate over the
entire room, and preferably greatest at
a point opposite the loud speaker. Broken
surfaces and soft materials—rugs, hang-
ings, upholsfery—*“damp” sound; while flat,
hard surfaces of large arvea, such as bare
walls, reflect it.  So the application of the
principle involved should be easily seen.

In a majority of cases, once the speaker
has been properly placed, no change in
furnishings for “damping” purposes will be
required; bhut in some a little intelligent
rearrangement will be needed.

Many living vooms of the type found in
new homes are much under-damped, hecausc
of the large area of walls and bare floov.
The rvesult is a barrcl-like booming; not
an actual echo, vet a reverberation robbing
the tone of its rightful fidelity. "The remedy
usually consists of shifting some large picce
of upholstered furniture to a point opposite
the speaker, or placing a soft hanging or
cven a rug at this location. Often this can
he done without marring the syvimnetry of
the room.

On the other hand, many apavtment liv-
ing-rooms are hecavily over-damped, on ac-
count of their small size and the consequent
crowding of furniture. The remedy—re-
arranging or sacrificing furnishings—may
be out of the question. DBut the fact that
the room is over-damped will explain a lack
of fidelity otherwisc charged to the recciver.

Damping, too, docs not depend solely on
furnishings.  Tor example, if a room is
crowded hy a party of lislencrs, it will be
found that volume is matevially reduced
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and that the tonc lacks life, simply through
the absorptive characteristics of the guests’
bodies; just as the acoustics of an audi-
torium is altered when it is filled with a
capacity audience.  Something of the same
effect will he noted also when doeors and
windows are epened; the air spaces thus
provided ucting sometimes as dinpers and
sometimes as resonators for the sound.

TYPES OF SPEAKERS

But the acousticdl setting of the loud
speaker itself is as impertant for best re-
sults as the general acoustics of the voom
i which it is operated.

For example,s in the cese of huilt-in
cones not enclosed at the rear by a parti-
tion, it is necessary for acoustical veasons
to keep the space hehind them filled. Tt
is generally designed to nccommodate hat-
teries or power units, hut many fans make
a practice of remaving this cquipment or
replacing it with apparatus of less huolk.
Whenever this is done, the space should be
accupied hy some object whase size and
hardness approxinates that of the original
equipment, such as  discarded hatteries.
They will serve an huportant acoustical
purpose, it no cleetrical one. The cabinet
and speaker were designed with their pres-
enee in oquind, and yewoving  than often
causcs a “tinny™ hollowness or reverbera-
tion due ta the unintended vacant space.

There are sompe details also worth con-
sidering in choosing the location for a sepa-
rate cane speaker. .\ speaker of the single-
cone type will generally be found to give
Lest resilts when placed diagonally across
a corner. The air space behind it is just
sufficient to permit fullness of tane. and
the spreading of the walls tends to distrib-
ute the sound over the room with pleasing
unifermity.

Should such a location not prove prac-
ticable, placing the speaker against  the
wall will give satisfactory results, provided
a few inches of intervening space is Jeft:

Hhe top of « Lookease in o corier. where

connd el Centers oL avod way of disposing of a cone when
L ! ! oy

A4 decidedly poor way of placing the lond speaker.

In (his position il couses very

anroying “avicrophonic” noises, which will disappear only when the speaker is vemoved
from the lop of the set or from the table allogether,

atherwise, the tone will prove shadlow ar
muflied. .\ few minates” experiment, how-
every will disclose the covrrect placement.

Height of the speaker’s position s an-
other detail  genervally overlooked, or de-
cided on the hasis of some consideration
other than acoustical.  Appearance may,
of course, dictate a different choice; but,
it the best tonal results are desived, it will
he found that placing the speaker at the
level of the head while sitting is most de~
sivable,  This is particularly advantageous
om - wealk signals and, shoudd no  suitable
table or stand he available, a simall shelf
can easily he consticted.

Some  single-cone speakers give greater
valrme when meunted with the concare side

ofts A small loud speaker may T placed advantaucously on

ol Lath look and jricting el

there is na place for (¢ to stand on its own hese.
s uond sappart for the lond speak
giece of furedlvre ox conveniently ceailelle for this purpose.

outy that is, with the apex of the cone
turned away from the listener.  Many huilt-
in reproducers are installed after such a
fashion, not only becaunse of the greater
volume, but especialiy for mechanical pro-
tection. However, it must be stated that
mounting in this manner often results in
a sharpness and metallie quality which off-
sels the gain in volumme, when full fidelity
is desived.

It should not be necessary to add that
a speaker should never bhe placed ON a
recciver cabinet.  But nany listeners still
seem upaware that this causes the micro-
phonic “tube-noise™  which  they find  so0
nbjectinnable,

(Continued on poge 1365)

Right: The

i ony lowey




1312

Radio News for June, 1928

How Many Stations on One Wavelength?

1112 broadeasting of c¢hain programs
has now increased to such a great
extent that yiany listeners, particu-
larly in the Middle West, complain
of being able to receive no others.  This
has brought up to many the question, why
not have cach of the stations broadcasting
the chain program operate on the samec
wavelength or frequency so that other
programs could bhe broadcast hy other. sta-
tions without interference for those listen-
ers who do not care to hear the program
being broadcast by a chain of stations?

‘There are two important technical prob-
lems to be solved before this.is practicable.
First, it will be necessary that each broad-
cast station be adjusted to and maintained
on exactly the same frequency; and second,
it will be necessary that each transmitter
utilize exactly the same sound gquality in
its modulation.

The program from the studio where the
actual rendition is taking place is trans-
mitted over telephone lines to the various
broadcast stations comprising the chain, as
described in the previous issue of Rapio
Niws. Because of various electrical effects
encountered while passing over the tele-
phone lines, the audic current derived from
the original sound, when arriving at vari-
ous stations, does mnot nccessarily contain
exactly the same frequencics or tones. Cir-
tain tones are accentuated or reduced, on
account of the varying effects encountered.
To increase the reduced frequencies and
properly reducc the accentuated ones, so
that the sound will be restored to its ap-
proximate original quality, requires that
Chain  programs may be of the highest
quality; but to be greeted too often by the
same  number from top to bottom of the
tuniing scale produces a feeling of resent-
ment oi the part of listcners—especially
those who are not fuavered by good inde-

pendent programs from local stations—svlich
has been veflected i wadio legislation.
2

to Operate on the Same Wavelength

A Discussion of the Problem of Enabling More

in a
By J. H. Barron, Jr.

the telephonc lines he connccted to a de-
vice known as an “cqualizer,” which, by

proper adjustiment, accomplishes the  de-

stred result.  As there are differences in
equipment of the same or different makes
used, it is not likely that exactly the same
frequency as that oviginating in the studio
will be produced; it is very likely o be
of a slightly higher or lower pitch. After
being equalized, the sound-currents are
then amplified and passed on to the modu-
lating system, which is that part of the
transmitter  where the audio waves are
superimposed upon or “medulate” the gen-
erated waves of radie frequency.  In this
process  further changes ocawr, and  ave
usually  different at each station.  This
causes a still greater dissimilarity of tone
quality between the program broadceast by
the individual station and that originally
heard at the studio.

The vesult is that at each station the
transmitted prograin will have a  pitch
slightly higher or lower than the original
one. ‘This in itsclf is not of great impor-
tance, as the distortion or chunge is usially
not sufficient in amount to be ohjectionable
to the ear. '

i

STATIONS “‘OUT OF TUNE
However, if a number of stations, all
within range of the receiver, were broad-
casting a given progrium on exactly the
same fundamental wavelength, the result
would be comparahle to the effect produced

if each instrument of the same type were

tuned slightly different.  For example, if
there were three violins, each of which was

]

=l

]

Than One Station

Program Network

sounding vespeetively the notes “C,” “D,”
and “L,” the result would be a dissonance.
If there were three stations within range
of the receiver and the note prodneed at
cach differed slightly, the cffect would be
comparable.  These three notes, arriving
at the smme veeciver, would clash. Tt is,
of course, not probable that the distortion
would be so great as instanced above; but
some  clashing or  discordance would be
noticed if any varving distortian of the
originul sounds existed in the programs
broadeast at the several stations.

An example of this ¢ffect has probably
been encountered hy many listeners. When
receiving conditions permit, it is possible
to listen to one of the stations broadcast-
ing a chain prograns, and then quickly to
change the controls, so that the same pro-
eram is received from another station. A
difference will often be noted; in some
cases, certain instruments in an orchestra
will be mwore plainly heard from one sta-
tion than from the other. This will usually
be especially noted in the case of the bass
instruments, such as the drum, bass viol,
ete,

The phenomenon of fading also tends to
increase the dificultics incident to the prob-
lem.  What is known as “selective fading”
also introduces great distortion; this is
due to the fact that some of the Lransmitted
frequencies fade more or less than the other
frequencies which make up the particular
combination of tones {ransmitted at the
time.  This has been noted by most listen-
ers. It is mostly apparent when reeciving

(Continued on paye 1370)
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A Britisher Chats on Radio

AN aiming to touch a nmuber of

sensitive spots on the organism of {he

American radio public this onth. We

shall then ache in unison—and what
closer bonds can cxist than those wniting
sowls which have suffered together?  (Ead
of sob stuff—America, T thauk thee for the
term “sob stuff;” nothing in real English
packs such punch in this particular line
of descriptive writing.) ‘To resume, I aim
also to strike severul responsive notes, to
this end; namely, that while I am writing
ubout the English Bill Smith of London,
vou will be thinking of Id. van Stuyvesant
or Al Somebody of New York or what-
not. If I am lucky and inspired we shall
then chuekle in chorus—and that's the way
folk were meant to do.  (End of pros-
pectus.)

A mauv-eater’s-size growl is rvumbling
along the ranks of British listeners. We
are, proverbially, the World's Greatest
Grousers; firstly, we cuss any kind of gov-
ernment we vote into power; secondly, we
arowl at the income tax—mot without
rcason, O bloated buyers of nillions of
oddomobiles, radio sets with tubes un-
counted, and numberless first-grade, donble-
damped Everglades acres —not  without
reason, when yon consider that, of cvery
dollar Mr. Gernsback donates in veturn for
these relics of an effete Lnglish literature,
the British Treasury veguires me to cough

In Which a Wallop or Two Are Taken At the B. B. C. and

Other Radio Institutions More or Less International In Scope

By E. Blake

up twenty cents. And we growl at the
railvoads.  Morve glovy is counted unto the
commmuter who basely cheats a railroad out
of a dime than unto the prince of financiers
who nobly swindles a whole community out
of a billion dollars. The railroads and the
income-tax collectors are, evilly, considered
fair inarks for anyonc’s shotgun. There's
a fine text for that “Big Bill” man in the
town where they climinate men and cattle
so freely.

But our Royal British Broadeasting Cor-
poration has provided us with the snar] of
a century; its programmes are an unfailing
source of spleen.  Not without reason, O
people of a thousand radio stations and but
slightly-fettered competition.  Heve is no
competition whatever and we have to feed
our cars on whatever the B.B.C. likes to
sling into the trough, or turn elsewhere.

ALAS! ALAS FOR ENGLAND

Now, the two greatest bugs in the oint-
nmient ave “chamber music,” and “talks.” No
doubt vou call them by different namecs;
but I reckon that the stings they supply
are cqually poignant on either side of the
water Lindbevgh flew over,  (That’s a name
to conjure with here, believe me! I was
s0 “het up”~ again 1 thank thee, Columbia!l
—over Lindbergh that inny cxeitement and
confusion I mailed him an offer of mar-
ringe! No veply up to date of this writing.

“ .. the feat of an ingenious Noisy Boy. who hitched seven
power tubes to a toud speaker aud ULlew « churchwarden

through the window of a cocktail-parlor, where he landed
at the feel of the Sewior Deucon™

Still, it scemed the right thing—I conld not
send a man like him séap or suspenders.)

‘This “chamber music?” We get it several
times a weels; though once it begins it goes
on for a month. They collect in the studio
a depressed pianist, a violinist with weight
on his mind (if any) and a piccolo-pumper
disappointed in love. Then they turn down
the lights and go home. The result is cham-
ber music. It works out on the average
as a sort of bleached negro spiritual, deeble-
distilled and a hundved miles long; it is
played by people with no hope in this life
and a dread of the world to come. Stated
in terms of physics, it is the wail of a
stuck pig multiplied by 17653, plus the
music of a yuailroad freight-depot, plus a
thousand cats with their rudders caught in
a stecl-plate vrolling plant. I hope you
recognize it. It is signed mostly by Bach,
Bite, and Bumperkopfernickel and all that
gang.

“Talks!" Now, our theory is to the effect
that, when a man has sweated all day in
a city office, trying to revive the faded blos-
soms of Dritish commerce, e needs a radio
talk! If he nceds any talk at all, and not
profound silence, he needs a tall entitled,
“How I fought the Pawnees in ’64,” or
“When I went over Niagara in a Darrel
and green-striped slumber-wear.” Oy again,

(Cantinved on page 1371)
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A Real Radio Houn

J. IHenry Fillmore, Jr.. and Mike, the “radio hound.

VERYONE is, of course, famihltar

with the ternn “radio hound;” in the

vernaculay, it mcans a radio fan,

one who is a devotee of or enthu-
sinstic about broadeasting.  But few other
people, if any, can use the term as literally
as does J. Henrv Fillmore, Jr, of Cin-
cinnati; for he is the owner of a dog which
appears before the microphone not only
during regular programs, but as a trained
member of a band.

Mr. Fillmore, as musically-informed read-
crs will no doubt recall, is both a well-
known hand director and a composer. For
many vears he was the leader of the Cin-
cinnati Shrine Band, which carried oft
honors at the annual Conclaves; and he is
now the leader of Fillmore’s Band, a Cin-
cinnati ovganization which rates high in the
musical world.  As a composcr, Mr. Fill-
more has to hix credit such marches as
“Men of Ohio” and “Golden Triendships,”
which ave included in the repertoives of the
country’s Jeading hands and orehesiras, he-
sides wany  other instrumental selections
and songs that bave attained wide popu-
larity.

Amniong his comnpositions is a deseriptive

picee entitled “The Whistling Farnier Boy,”
which depicts, in colovful fashion, ecarly
morning on a farm: the boy of the family
rising at dayvbreak and, accompanied by his
loyal canine friend, making the rounds of

the Darns and bringing in the cows. The

score calls for the vepeated barking of a
dog by way of added realism: and during
its carly presentations Mr. TFillmore used
a “trap” for this purposc. Then “Mike”
stepped into the picture.

THE TWO ‘‘MIKES”

Yes, his nume is Mike, an aptly-appro-
priate monicker for a dog who broadceasts.
Three years old, and “just hound,” is the
way Mr. Fillmiore describes him.

“He wasn’'t trained with any idea of

using him over the radio,” his owner ¢x-
plained, recounting Mike's first appearance
before @ microphone. “Wi¢'d made a par-
ticular pet of him at home and, among
other things, I'd taught him to bark when-
ever T pointed my finger at him. e always
went with me to rehcarsals, and onc night
while T was preparing for a concert to he
given at WSATL it just occurred to me that
I might use Mike instead of a trap for the
barking in *“The Whistling Farmer Doy,”
with effects that would he more lifelike. 1
tried him, and he harked not only whaere
the score called for barking, but cxactly
in time with the hand.”

“You used no ather means to make Mike
bark®" the writer asked, after heaving what
proved to he i most realistic performance
hefore the microphone.

“That's all>” My, Fillmore replied. “Be-
fore the number started 1 placed him up
among the boys where he’d be within easy

How ‘‘Mike’’ Aids His Master by
Furnishing Real Barks During
Certain Musical Selections

By Charles Magee Adams

runge of the microphone, and a few meas-
ures before he was to come in I looked at
him.  Then, at the right mouent I simply
pointed my finger at him. He started bark-
ing and kept on till T lowered my finger
again.” E

But, like many broadcasting artists among
the genus homo, Mike has his- quirks ot
temperament that add interesting compli-
cations to his performance. )

“For one thing, I don’t usually employ
a Daton to direct the number in which I
use him,” Mr. Fillmore said, smiling indul-
gently  down at his  remarkable  animal.
“He's never heen healen.  Yet he simply
can't stand the sight of a stick in anyone's
hand. T suppose the fear of one has been
hred into him through generations of his
ancestors,

“Recently, however, I have found that
lie now works equally well while I am hold-
ing a haton, as shown in the photograph
taken hefore the WLW microphone.  Also,
he has taken to the stage and is even better
on it than in front of the microphone. Atter
the usual explanation regarding “The Whis-
tling Farmer Boy, I whistle and call him.
He trots out, Jumps on his chair, and away
we go.”

KEEPING TIME

And Mike demonstrates another canine
peculiavity that should have particular ap-
peal for musicians.

“I'he accepted way of dirccting is, of
course, always to start off on the -down-
beut,”” Mr, Fillmore explained. “But maybe
vowve noticed that a dog, and especially
a hound, throws up his head when he barks.
So Tve found I have to start off on the
up-beat in the passages where Mike is to
bark. Otherwise I cross him and he comes
in too late”

As if it wcre not enough to have used
a dog as a regular member of a band ap-
peaving before the micvophone, Mike’s
owner relates an cxpericnce which demon-
strates the fidelity of modern broadeasting
in striking fashion.

On the Sunday following his dog’s debut
as a vadio artist, Mr. Fillimove went to a
small town on the Ohio river ahove Cin-
cinnati to meet some friends who had come
there by houseboat. While crossing on the
ferry, a native of the town was attracted
by Mike.

“What kind of a dog is that?” he in-
quired, after making friends with the
animal.

“A radio hound,” Mr. Fillmore replicd,
smiling.

“You mean the one we heard with TFill-
morce’s hand at WSAT the other night?”
the stranger demanded.

My, Tillmore nodded. But the other was
not convinced. “You're trying to kid me,”
he charged. *That was a trained dog.”

For answer the band director pointed his
finger at Mike, whistling the proper pas-

(Continued on page 1381)
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Shoppers Should Beware of the

radio industry are certain small re-

tail stores which foist upon an un-
suspecting lay public inferior merchandise
at a price out of all proportion to the value
of the goods. The results of such practices
are twofold: Tirst, the purchascr of the ar-
ticles wastes his money and fails to get the
results to which he is entitled; and secondly,
they destroy the faith and good-will of the
public for the industry as a whole, and con-
sequently impair the progress of radio.

The Better Business Bureau, an organi-
sation devoted to hunting out such cases as
the one outlined in this article and giving
them the proper publicity, received numer-
ous complaints about the Parker Radio
Company of Philadelphia. This company’s
apparent motto is: “Drag ’em in and scll
‘em something they don’t ask for.” The
vavious examples deseribed Lelow in the re-
port of the Better Business Bureau shows
just how this store was operated.

VERY large industry has always its
E pavasites.  Among those of the

THE BUREAU’S INVESTIGATION

“The Parker Radio Company, with stores
at 203 and 625 Market Street, is indulging
in selling practices which are a menaec to
the integrity of Philadelphia retailing. Buy-
crs are lured into the stores throngh the
medium of bait advertising. 'Their attention
is diverted from the legitimate articles ad-
vertised at exceptionally low prices, to other
merchandise, Disparaging statements are
freely employed against many nationally-
known articles, in this attempt to dispose of
certain other products. Dissatisfied cus-
tomers are met with high-handed insolence.

“Many complaints have heen received and
the Better Business Bureau has developed
information hy sending its own shoppers to

Radio “Gyp”

The Vicious Selling Schemes Employed by a Philadelphia
Radio Retailer to Lure Victims Into the Store

e

=

by “Bait”” Window Advertising

€€ J "ICIOUS” is the word which the Better

~ Business Bureau advisedly selects to de-
scribe such practices as those described in this article;
and Rapwo Nows will take vigorons leadership in a
movement to put retail radio trade on such a basis
that it may command the fullest of public confidence,
which has been too often undermined by methods
which are shady and, in extreme cases like this, abso-
[utely dishonest. The co-operation of our readers is
asked to insure thorough publicity for tricky trades-
men, and manufacturers as well.

If you have met with dishonesty in the purchase of
radio equipment, let us have the facts for suitable in-
vestigation. If you receive exaggerated or misleading
advertising matter send it to this office, in order that
it may be followed up. Laboratory tests will be ap-
plied to material for which false claims are made, and
the results published in a series of articles—EDITOR.

Hesh

these stores to ascertain tie methods em-
The management of the company
has been informed of these matters. Despite
this, there has been no appreciable change
The public is, therefore,

ploved.

in the situnation.
¢ntitled to know the facts.”

“KNOCK, KNOCK, KNOCK"
“According to the dictionary, ‘hait’ is any-
thing used on a hook, or in a snave, trap or
the like, to allure; any substance used as a

Iuve in catching fish or animals.

nition aftords an easy method of explaining

‘bait’ advertising.

“After entering the store, the prospective

7\5\‘0““
_ Jricile
- Charser, !

Yoltneter
futJe

This defi-

A clase-up of the windows of the store shown

chore, Nationally-knowen mcrchandise at bar-
gain prices fempts the buver in; but “‘try and
et 11"

purchaser enconnters a well-organized sell-
ing scheme. The essential part of this plan
is to ‘knock’ nationally-known articles which

are used as ‘bait.’ The store rarely carries a
stock of these widely-advertised items which
(Continued on page 1387)
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Radio Takes Over the Geography Class

LERITAPS the hest teacher of geogva-

pby that any of us have known is

Wary; but he keeps a dear school.

Somewhat more kindly an instructor
is Radio, who rcserves her brightest smiles
for the DX listener. How many fans have
learned more about unsuspected localitics
in the United States, by a short course in
midnight listening. than « week on a desert
island with the Postal Guide would have
vielded them.

But it is a deaf ear or a poor phone that
coes not occasionally gather in somcething
beyond the Rim.  To how wmwany has it
secmed like the discovery of a new con-
tinent, when Port au Prince or Mexico City
spoke forth clearly in TFrench or Spanish*
And, as for those favorced ones with price-
less location who have heard Lima and
Tokio and even Sydney, what more in the
way of a thrill has radio to offer until the
television motor starts to spin?

This, of course, vefers nercly to the
listener; not to the “ham,” who has the
proud privilege of talking back to J2G and
SC and AJ and O7 and the rest of the
alphabet in his own picturesque slanguage.
[Te is in the advanced course in geogra-
phy; his wall is papercd with cards from
cvery contfinent but Antartica, and now he
has hopes of working that, since the an-
nouncement of the Byrvd expedition.  His
map of the world is filled with thumbtacks

and lined with bright-colored string; he
covers a tablet with caleculations as to

A Consideration of the Shape of Our Earth and Its Effect on Radio
Reception--Also of a Plan For Studying These Things on a Large Scale

By C. P. Mason

NEW YORK
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whether e chewed the fat over a mere
10,000 miles, or “the long way round”—a
handsore 15,000, Comforting thought!

TIE WORLD'S BIGGEST LIAR
When we come to consider the problems
involved in the measuvement of radio re-
ception over distances such as these, we
begin to realize the untvuthful nature of
the beast with whom the map-makers have

ANTARCTIC
CIRCLE
fought so Jong and unsuccesstully. ‘f'o the
three degrees of linrs—ordinary liars, in-
fernal liars, and statisticians — must be

added a fourth: the map of the world,
Iave vou one of those nice, regular waps
on “Mercator’s projection,” with the ne-
ridians of longitude running from top to
bottom, spaced precisely even from Green-
land to the Antarctic and at right angles
to all the “parallels” of latitude? We are

NORTH
AMERICA
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Fid. B

NORTH POLE -
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SIBERIA

AMSTERDAM
ISLAND

SOUTH
AMERICA

SOUTH POLE

At midnight (Grecuwich time) on December 22nd the “land”

half of
C in sinlig!

e cworld in Fig. B Is dark, the “ceater’” half in Fia.
;owhile the conditions are veversed al noon siv

mouths later.

} The places mavked—beside the Poles—are ap-
proximately the sites for the radio rescarch stations suggested
i this article for the further study of wave propagation.
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looking right now at a nice pink-and-blue-
one—Uncle Sam’s “Time Zone Chart of the
World.” There it hangs—and lies! Green-
land is as big as South America—or would
he if the map-maker hadn't given up, at
800 miles from the pole, in sheer disgust
at the effrontery of his creation. (See Ravro
Nxws for March, 1928, for a map ot this
kind.)

There is China, due west of us in the
only possible straight line, 165 degrees of
longitude. So, if any of us pick up XOL,
Tientsin, and recall from our hazy sehool-
days, “One degree, 70 miles,” we shall an-
nounce that we have covered 10,550 miles—
and write the editor about it. Perhaps some
cantankerous critic of superior knowledge
will point out that a degree, on our paral-
lel, is only about 54 miles. Very well; the
map will bear us out in claiming 8900 miles,
then. Nevertheless, it is only about 3,500
from here to the North Pole, and as nmch
more down on the other side to China.
(Cliina is nearly due novth of wg, and we
of China.) So it can’'t he over 7,000 miles,
the map to the contrary. Take a look at
Fig. Al

“But,” yvou say indignantly, “You can’t
20 to the North Pole and down to China—
unless you can borrow an airship.”

“I'rue indeed, Mr. DX Fan. We can’t—
hut radio does!”

A SESSION WITH THE GLOBE

To easure long distances on the earth,
you can’t use a wmap; you must have a
globe. Take a sheet of paper and try to
wrap it smoothly around a hall; it docsn’t
fit.  Neither can a map fit the glohe; it
must be incorrect either in distances or
in directions or in shape—or all of them.
On a small avea, the difference isn't notice-
able; you can map the United States with
an crror of about 2 per cent. But when
it comes to a map of the entire globe—it
can’t be doue! )

You can find a discussion of these prob-
lems, which are a little too technical to
discuss here, in a hook of “truc confes-
sions” by the TUnited States Coast and
Geodetic Survey—“lilements of Map Pro-
jection,” Special Publication No. 68, DBut
to pass on to the subject of the carth and
its relation to radio—

The shortest line on the swrface of the
cavth is mot the shortest line on the map,
except along the equator or along a due
north-and-south line. Between two points
in different longitudes, on the same side of
the equator, it swings up toward the pole.
You will recall that, if vou remember the
maps of Lindbergh's flight across the At-
lantic; the shortest route from New York
to Paris took him far north of both cities.

Figl

The line of radio reception is also the
shortest line. You cannot determine it cor-
rectly, for any great distance, from a map.

Next of the fucts hearing on radio recep-
tion is that the earth is not standing up
neatly ou end, with the North Pole at the
top and the South Pole at the bottom, as
the maps show it. You will notice that a
globe is tilted over, so that some point on
the Arctic Circle is at the top.

Perhaps you have had illustrated to vou,
with the aid of a globe, why the scasons
change; in December the North Pole and
the Arctic regions are pointed away from
the sun—always toward the North Star.
The Antarctic regions are enjoying sum-
mer—which is nothing to brag of down
there, at 20 or 30 below zero—and so are
Australin and South Afriea and the coun-
tries of the lower half of South America.
On December 22 there is no sunlight in the
whole Arctie zone, and “nothing else but”
in the Antarctiec. The equator, as always,
is enjoving sunrise and sunsct regularly,
at about six o'clock a. and p. m. Sce Figs.
B and C.

On the other hand, on June 21 the entire
Arctie is illuminated by the sun at mid-
night; while the Antarctic is dark. TFor
a great part of the earth’s northern por-
tion, there is very little davkness during
any portion of the twenty-four hours. And,

i i

] s, approvimately
as shotwen on the preceding
page, may bc located at the
ecuds of three diamcters of
the earth, cach perpendicu-
lay fo the ofher fwo. The
beams  betwecen  them  may
be turned wntil they all pass
throwgh any onc point, say
X, on the face of the
cartl.

N A s R

as we all know, radio reception is not as
good in daylight as at night. At nine
o’clock ef a swmmer evening in the northern
hemisphere, 1he greater portion of the radio
audience of thz world is not favored by the
complete darkness it desires for distant
reception. Liven when a broadcast station
is in the shadows of night, listencrs to the
west arve still in daylight,

TIIE ADVANTAGE OF LONG NIGHTS

Converscly, in December the larger por-
tion of the entive North Temperate zone

AONIZED

S -
Jig. 1, at the left. in- TMOJPHERE/‘
ficales the peculiarly /
distorted condition of j
o map which repre- / ¢
cents only the direc- /’
tion and distance of 0
points on the carth /
irom dts center. At

12,400 miles from the
center, onr rim cor-
responds to onc siugle

powit on the carth's
surface, opposite oir
starting  point. At
the wvight, IFig. 2
shows lhosww short
wates  sent from a
wertical  ransmitier,

wo matter howe it is

turiied, are always di-

rected  at  the  same

poiut,  The skip ef-

fect of the sazves is

illustrated  at  both
sides.

LR nrnmn
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grows dark at an early hour; and stations
which ave in operation -are heard for enor-
mous distances when Jocal interference and
weather conditions permit. Then we have
listeners’ tests that ave really successful—
unless there is too much competition from
old-style sets of the poisonous variety..

At this tinme listeners who are far to the
north are more favored, so far as radio is
concerned.  They have avound them an
cnonmous area of darkness, which is very
little relieved during the day. During some
hour of the twenty-four there will be prac-
tically  complete darkness between  the
Arctic Circle and any broadcast transmitter
in the world, or at least, absence of direct
sunlight.  Tor this rcason, the nortlnnen
are able to make long-distance records.
Some very good records have been reported
frem Greenland and Aretic Canada.

The tropical listener, however, has no long
nights in winter; no short nights in sum-
mer; and a good deal of static to contend
with,

But when we consider localities of extreme
separation, as between England and Aus-
tralia, it is impossible to have darkness
continue long over the whole distance. Of
two points exaclly opposité on the globe
(“antipodes™) ane must be in daylight while
the other is in darkness or twilight—except
for the short tinie while the sun is sctting
at onc and rising at the other, and conse-
quently in view at heth places. More abont
the “antipodes” later ony they are very in-
teresting subjects, and may be of the great-
est importance in the develepment of radio
seience,

Now, Jules Verne and many other writers
have wrestled with the proposition of alter-
ing the carth's scasong, and found that it
is impracticable—which is just as well
With more feasibility, certainly, radio en-
gincers are sccking methods of overcoming
the difficulties of daylight broadcasting by
nsing greater power, and diffcrent wave-
tengths. While a high-power broadcast sta-
tion can sometimes be heard by a good re-
ceiver in a specially-favored location, half-
way round the earth under cover of dark-
ness, it has been found that extremely-short-
wave hroadeasts can be heard in daylight
over enormous distances. Though this de-
velopment s still in the experimental stage,
it is one of the most interesting at the pres-
ent time in its possibilities.

{(Canlinved on page 13785)
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List of Broadcast Stations in the United States

Radio of ¥ of Radio £ 3% | Radio et ¥
calt BROADCAST STA. 8% 2% BROADCAST STA. 3¢ Cali BROADCAST STA. §& 3% Cahl BROADCAST STA. 84 3%
Letter Location 35 a3 Location BE Letter Location 35 o2 Letter Location BE 143
KDKA Lasb Plv.uburuh Pa., KGES KWG 8tockton, Calif. WDBO Orlando, Fla......... 288
(Also 62 5 and 27 @ KGEW KWJJ  Portiand, Ore. . £XE, variable, 250 wi
qhon E transiissions on KGEZ (A1~0 53, 54 meters WDEL  Wilmington, Del.. ... 297
power.) KGFB Kw 5t. Louis, Ao WDG Y Mlinneapolis,
KDLR  Devils Loke, N. . KGFF KWKC Jiansas uw Mo. . wpobD Umuu\ooga Tenn.
KDYL SaliLake City, m..n KGFG ¥ a KWHKH  Shreveport, Li. .. . WDRC
KEJK  Los Angeles, Cal. KGFH La Crescenta, Calif, KWLC  Decor:h, 10 wbw
(BX AN, 105.9 meters WS, KGF1 San Angelo, Texas KWSC  Pullman, \W: . wDz
KELW Burbank, Callf.. ... .. 221 KGFJ Los Augeles, Culif. KWTC Santa Ana, Calif. WEAF ¥,
KEX Portland, Ore¢...... 4 KGFK Ilallock, Minn. KWUC LeMlars, lowa (d WEAM Nort h 1 ]amlu‘ld
KFAB  Lincoln, Neb. KGFL  Raton, N. AL KWWG Brownsville, T WEAN le ldence, IR,
KFAD  Phoenly, Ariz. KGFN  Aneta, No. D, KXAa Seattle, Wash. WEAO
KFAU  Bolse, 1daho. KGFO  Los Angcle: Ponhmd Ore. Hlio o4.02 mete
KFBB  Havre, Mont. KGFW R Ne WEAR  Cleveland,
KFBC San Dlego, Cs KGFX S. D (d‘w) WEBC &upenor, Wis,
(Al30 65.18 KGGF Pictier, Okla 5, 11 L WEBE C
KFBI (alrplane) Calif. KGGH Cedar Grove, La . RIB KZM Ou)\lmtl Calif WEBH
KFBK Sacramento, KGGM Inglewood, Calil.(port.) 204 NAA Arlington, \1r41u WEBJ New
KFBL Everett, Was (6X AL 66.04 meters;: 50 w.ms) WAAD Cincinnati, WEBQ H\rrhbmg 111,
KFBU Laramie, Wyo, KGHA Pueblo, Colo. y WAAF C ago, 1. WEBR Bulfalo, N, Y
KFCB Phoenix, Ariz. KGHB Honolulu, H‘\\\.v.ll WAAM Newark, N. J WERBW DBcloit, W,
KFCR  Santa Barbara, Cy KGHC ﬁl’umn. Minn. (Algo 65.18 meter: WEDC  Chicago, 101
KFOM Beaunmont, 'exas KGHD Missoula, Mont. (dn WAAT  Jersey (,' WEDH Erle, P:
KFDX  Shreveport, La KGHF  Pueblo, Colo. WAAW Omaha, 3 WEEI
KFDY  Brookings, 8. D.. KGHP  Hardin, Mopt. . WABC 1-ncnmom1 FI, 2
KFDZ  Minneapolls, Minn.. KGO  Oakland, Calif, (Also 64.0 mEres WEHS
KFEC  Portland, Ore. (my F (Short-wave transmivter WABF  Kingston, Pa. WEMC
KFEL  Denver, Colo......... meters, 10.000 v u.w WABI  Bangor, \1(- (Suudays) WENR
KF:9 8t. Jogeph, Mo San Antonto, T WABO ‘Sec WHE WEPS
KFE Kellogz, 1daho Avn'mo Texas . WABW Wooster, ()mo WEVD
KFGQ Boone, JTow San Francisco, Plul.melphlx. P WE
KFH Wichita, I Honoluly, Ha WFAA
KFHA Guaonison Portland, Or WADG akron, Ohio. WFAM ¢
KFHL  Oskaloosa, 10w Lacey, Wash. WAFD  Detroit, Mich. WEA Phitadelphia, Pu, |
KFI Los Angeles, C: Los Angeles, Cal WAGM Royal Ouk, WFBC  Itnoxville, Tenn.. .
KFIF Portland, Ore._ . 0 104.1 meters; J WAIT  Taunton. Ma WEBE  Cincinnati, Ohlo.
KFI10  Spokane, Wash, Arl.ngen Tex WAIU  tColumbus, ()hlo WFEBG Almmm, P
KFIU Juneau. Alaska Spokane, Wagh 370 WAIZ  Appleton, WFBJ 7
KF1Z  Tond du Lag, V Red Oak, lowa (day) . 322 WALK Willow (,Ao\c Pa Vv:gkn
KFJB
KEJg L et m T WFBR
KEIN WECT  Saun R. .
KFJM awtucket, i,
KEJR HE list of stutions here corresponds to the latest list of WEDF - Tlnls ]\[”th seTh e
KElY licenses jssued by the Radie Commission; and is subject WELW  Hophinsie, er
KFKA to changes ordeved by the regulating authmlt\ after April wiis ‘(‘HO“' Db
NICILKL O,
KEKE 10, 1928, Other permits have Tbeen issued without assigning. WF KD i?
KEKX call letters. WFLA
KFKZ . WGAL
KFL WGBBE
KFLX Ga i itz S S s T WGEC
KFMR Siou /s 1) . WGBF
KFM X Nor(h )(hl n Francisco, Callf.. WAMD 1St. Paul, Minn. 222 WGEBI
KFNF  Shenandos \h Towa R, 62 meters; H0 v | n 311 WGBS
KFOA  Seatile, Wash... Feawln, Wl | [ Grand Rapids, Nich. . 256 wGeMm
KFON Long Beach. Calif. ( Also U)_a‘ mmer?. 5 s(portable) 201 WGCP
KFOR Lincoln, Neb..... Seattle, ette, Ind. . **373 WGES
KFOX Omaha, D. B \1110.[110 Arli, (day) WBAK Harrlsburg, Pa. (ds 0 WGHP T\It Clenier
KFPL Dublin, Tex: lntll,u(‘ll(‘ul(‘(‘. Mo... WBAL iB: nmmore 1S 36 WGL tHecaucus, N,
KFPM  Greenville, T Portland, Ore . ... aQ WGM Jeannette, P
KFPR 103 Angeles, Oa I(Q.nd Culif. WEMS :
KFPW Carterville, Qakland, Callf. WCMU
KF pok: +Dupont, Colo. . . ¥
(7XAB. 105.9 m Shenandoah, Iows. WGN-W
KFQA St Louis. Mo see KL WGOP
WKFQB  Tort Worth, Medford, Oregon.. ... 2 WGR
KFQD Anchorage, "Ala lmlmvood C‘allr... BP WGST
K Holy Cny (' WBBR WGWB 270 250
53, 63, WBBW WGY *380 50,000
WBBY (Als 21 96, ard sometimes
i ; WEBBZ
(Als0 49 meters WBCN o, WH 750
Los Anpeles, Cal WBES  Takoma Park. Md. .. WH 500
WBET  ledford, Mass,. .. ... WHAM 5000
WBIS See WNAC 3
WB Brooklyn, N. WH 1C Py 1C00
WB WH Lo ' Ky 500
WB WH Troy o' (\Innd ¥) 500
Colarado Spes.. 0010 o Ay s 21 w:gg ! . wn Ko C‘iv\. Ao. 500
FClayton, Mo orvs T a Richmond TN, N 0 . 10
n;ﬁg Denver, Colo.. State College, New Mex ?'1 7] ‘.;0 00 [ WBOW Terrc H: aute, Ind " WH Canton, Ohlo 10
KFUR  Ogden, Ut t WBRC Birmingham, Al WH Belletontaine, O 100
KFUS 01,\1\1111 \wv%l';ll-:_ 1 WH Nock nr‘(i 1 100

A
KFVG Independence, Kan. ..

KFVI Houston, Te

valon. Cail
(Al5o 53.07 mete:
KEXD Jerome, Iéhho

ahoma C )
T'lagstaft, Arl
Breckenrldm T
Bismarck,

St Josenh. Mo.
(‘Mnmhuu "\oh

ERXRXXXXRXXREXX
oo0NNOOOOOMTT
OO000DBIEE»<<X
FIRPN<XCE IO

KG

KGDY Oldham. So
KGEF  TLos Angeles,
KGEK Yuma, Colo. (day
KGEN EI Centro, Calif.

KGEO Crand nd, Neb,
KGEQ Minneanolis, Minn
KGER Long Beach, Callf....

*Allowed higher daylight power,

tPortiand,
Seattle, Wash, .
Marshtield, Ore.
Denver, (‘“,'olr')‘,

Denver, Colo

Pasadena, It
Houston, Te
Pasadena, (.111!
I’!n,sbur"h Pa,

n
> reveport, La.
Berkeley, Calif.
Dallas, Texad .
Qm('}l(‘ Wash. .

eV
Sloux Clts Tows.
St. Lonis, Mo.
Po("\t«,llo d 1ho.

St.
Oakland,
San Antonio,
Los Angeles,
Portiand. Ore;
Hot Springs Kk
AMnseatine, Towa.
San Antonio, Te
Houston, Texas

Seattle, Wash. ..
Fayetteville, Atk.. ...
Missoula. Mont. .. ...
Vi rmll]lnn 0. Dak

Cedar Rapids. Towa
Shreveport, La.

“«Stapdard or constant-{requency tr'\nsmlwion t Remote Control.

Oregon. ..

Paul,

attle, Wash.

(#1423 short-w:
A Boston, Mas
l\l‘nhllcld (g

Northfield, Mluu.. G

Cluy, Kk
Phll'\dclphm PL...
}mrllnwtun Vermont.

Baltimore, Md.
I’rmul(nvn R.I. (nort)
Springfiend, I, .., ..

? iffside, N

me!
;m m"m-l(l Ohio

See WJ
TaPA Fla.eyy.op. 268

Greenville, N, ¥
Wellesley HI
Charlott
1Springgield,

hio
eb, ((]L )

Carthage, 11
Alll-mo“n,

7\Ilnnrannli} Minn,

yne, Ind.
D'mhurv Conn .,

Kansas Clty, Mo
Amarilio, Texis .
L1 Paso, Texas. .
Fargo, No. Dakota .
Roapoke, Va... ... ., 2

is. 204
Ch JON (nnrrahle) 201
Johnstown, {
MMemphis, Tenn
Anderson, Ind.
Philadelphia, Pa
West De Pere, Wi .
Minneapolis, Minn. , . 2.
OROLh("LCI' N.Y. 254
a A

<ECOTVIrMOUO>» NvT

xglgcwnmnwnwnmwum»»h >p>
'

Oll
(Alw) 66 04 mrt(‘rw .JOO W d!
ew York, N. Y. . 3

D s Molnes, Io“
Englewood, M
Chicugo, T,

IXII IXIIIIIIIIII

EESSSSSSTESEIIISIIIISSES sTSSsssssss

N
o
PP
T
1AD Philadelphia,
1AS Ottumwi, Towa
IBA \hvllsnn W
1BG K
BJ C dg(\ Ill (\mrl)
IBM  Chicago, Ill. (port.)
IBO 4
IBR Stou\)(‘n\'llle omo
IBS Elizabeth,
1BU
Iew § w o
1IBX ¥ d G6
IBZ on nery, Ala .....
ICC  Easton, (unu 3
s %t Louls, \10 ........ 258
10D M
IP
ISN
VA "
WIAD i 500
WIAG o |2 *250
WIAK .. 234 50
WJAM Cedar Rapids, lowe.,. 240 250
WIJAR Providence, R.I...... 481 500
Phlibun.h Pa . 270 500
341 1000
Za7 500
. 263 5000
. 248 S50
. 238 250
. 227 100
. 263 250
WIBK YDsll’mtl Mich. v« 220 15
wIBL Decatur, 1. 213 250

WIBD New Orieans, La...... 263 100
WIBT ~ Chicago, Ml ......... 389 500

(Continued on page 1351
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«Inside Stuff” for Radio News Readers

A Few Special and Some Regular Notices
to Help You Get More Out of this Magazine

T 1S NECESSARY TO LET YOU 1N ON A FEw miniNas ahout the

editorial work of this magazine, in order that you may

better take advantage of the things it offers you—so this
page is established for that purpose.

FIRST OF ALL, WE WISIL TO ACKNOWLEDGE THE PROMPT APPRE-
crariox you have shown for our I‘ree Blueprint offer. 'This is
written just one month after the first publication of this new
policy of Ramo Nrews; and it will interest you—as it has
surprised us—to learn that our readers have ealled and written
in for TWO TIIOUSAND FIVE HUNDRED aAND EiGHTY scis of blue-
prints (up to April I11th) of the Special Short-
Wave receiver featured in our April issue; on one
day as many as two hundred and eleven reguests
were reccived and supplied, and they are still
coming in at the rate of more than fifty a day.

Tie YULL-$1ZE BLUEPRINTS OFFERED IN TIlIS 18-
SUL ARE FOR A NEW PRIZE WINNER—THE NEUTRO-
JrETERODY NE, the eirenit aof which was deseribed in the May
jssue, and for a Two-Trne Arpro Aareurmg, suitable for use
with the “Iixtension” recciver descrihed in “The Radio Be-
ginner” pages of last month's issue, but eapable of being
attached to the detector output of any simple set.  (You will
find the articles on pages 1336 and 1332, vespectively, of this
magazine, with the diagrams on a smaller scale.)

THE BLUEPRINTS ARE FREE 10 ANYONE WO WILL CALL &Y
ruis orrice; it is open from $:00 a. m. to 5:30 p. m, except
on Saturdays, when it closes at 1:00 p. . Tf vou write jn
and ask that the blueprints be mailed, kindly do not forget
to enclosc TEN cuNTs 1x co1x or U. 5. sTAMYS FOR EACIL SET TO
CovER MAILING cosTs; the blueprints are quite bulky, especially
for the larger sets, such as the superheterodyne.  With each
set is included a sheet showing the parts oviginally used and
the names of their manufacturers; this is not published iu
Rapwe News, owing to our new poliey—which, judging from
the letters so many of you have written, mects with your
hearty approval. _

BLCEPRINTS 1SSUED BEFORE APRIL, 1928, ARE NOT GIVEN AWAY.
The reason is that these were produced one at a time hy an
expensive process, and are worth the price charged. Thase
made for free distrihution, though equally uscful, arve printed
on a press in large quantities, as the only way ot veducing
the expense to a figure that permits us to give them away.
Ranro News cannot furnish at any price blueprints of manu-
faclured scts, or others which have not been published in these
pages since October, 1926.

WE ARE OFFEN ASKED FOR CONSTRUCTIONAL DATA ON EXPERI-
MENTAL Arraratts which is not vet on the market, such us
the most snceessful Television receivers. When we stated in
a published article that such information is not availible, we
wean ity and onr “I Want to Know” department nrgently
requests experimenters to take the statement at its face value
When the necessary details for huilding intevesting radio
noveltics have heen workd out in the Rano Nrws Lahoratories,
they are publishcd for all; vntil then, the experimenter who
wants to go ahead on the idea must do his own cutting wnd
trying.

THE MAGAZINE CLOSES I1S FORMS ONL MONTII BEFORE VPUBLICA-
11ox.  When a veader asks that *“this be published in your next
issue,” he is asking an impossibility. Se also it is Dnpossible
to keep a broadcast list, for instance, corrected up to date
when it is subject to daily change. Readers who send in
letters, etc., for publication, are therefore urged to be patient.
This delay is caused by the fact that it is necessary to set and
electrotype the forms, print and bind two hundred thousand
magazines and ship them to all parts of the world.

AN ARTICLU DEVOTED TO LEARNING TIIE kaDro Conk will appear
in an early issue of Rapro News. Thousands of our readers
who have no intention—at least at present—of becoming
transmitting amateurs, will derive a great deal of pleasure
from the possession of the ability to know what is going on in
the ether—only one little page of which, so to spcak (the
broadeast band) has hitherto been open to them.

| RADIO NEWS;
FREE |

ANV yoU YET SENT IN YOUR BALLOT FOR EDIFORIAL POLI-

aes? This was printed in the May issue, and we

expect to receive many thousands of votes during the
next few weeks. ‘The results will be compiled and announced,
and reflected in the greater or less amount of space allowed
to gencral or technical articles, as required by the votes of
our readers.

L'l RECEWWER  WIUCIC 38 FEATURED IN 0971s ISSUE 18 THE
NECTROUETERODY NE, free blueprints (Set No. 56) of which
are offered to our readers who desire to build a superhetero-
dyne whose intermediate transtormers they can
readily  construct. It should appeal to every
enterprising set builder.  The article begins on
page 1336.

Tros gecwiver wox rtirg $100.00 aroxTILY PRIZE
rok 1ws DESIGNER, Mg, Hlerperr J. Rercu, of Cov-
nell University.  Severul ontries have been re-
ceived for the prize for July and future manths, but the date
of {inal entry has not arrived; so that the announcement cannot
yeb be wade of the winner for July.  Xvery constructor any-
where—except one who is working on developments on behalf
of a manufacturcr—is entitled to compete, but attention
must be paid to the rules, which were printed in the April
issne, and are apain sunmnarized here.

$100.00

()NL\' ACRECUIVER, AMPLIFIER, OR POWLW UNIT, ETUC., WILICIHT
IIAS BEEN ACTUALLY Brinr ¢an be entered; the prize is for the
construction as well as the idea.  Many hare theories have
heen presented, which cannot be considered for this purpose.
Ancentry must be accompanied by photographs of the appara-
tus, a statement of its construction and performance type-
written or wwrilten in ink, and a ‘complete and accurate
schematic dingram on good white paper.  The competitor's
name must be written on every sheet and all fastened together
and mailed flef. Do not send any apparatus until you are
so instructed from this office.

IF THE DEVICE SUBMITTED CONTAINS A NEW AND PATENTABLY
wra, Ranto News will pay for the entire cost of taking out a
patent in the name of the inventor, to whom it will belong.

Tue spcoxn rrer mreepriNe arricer (it is printed hHrst—
on page 1332) is a simple rwo-ruse acoio axrirmer (Set No.
53), designed for use with the “Lxtension Two-Tube Re-
ceiver,” printed last month, also in ““I'he Radio Beginner”
pages. The frequent reqguests received by us show that there
is a continual demand for simple circuits, from the late-
coners in radio who wunt to get a start.  We shall next
publish in the July issue, a siaple crvstal set suitable for re-
ception of loeal stations,

AANY W10 WOULD LIKE TO TRY SIIORT WAVE WORK HESITATE
at the idea of the cost of a new sct sofely for this purpose,
when they do not know what can he expeeted of it In the
July issue of Rapio News will appear a Free Blueprint article
deseribing the construction of a “junkbox” short-wave sct
which has heen tested in the Laboratorvies and found very
cficient. Most experimenting constructers have enough parts
on hand to build it in a few hours without a cent of added
investment.

WE REGRET, AS WILL OCK READERS, T1E ABSENCE oF Davip
Guores” arricre, which was promised for this issue.  Mr
Grimes hecame seriously ill shortly after the writing of the
announcement (in the May issue) of the series of articles which
he is to contribute to this magazine; and did not recover in
time to prepare the second of the series.

Trr “T Waxt v0 Kxow” department of this inagazine han-
dles inquiries as to apparatus approved by the Rapio Niws
TLabhoratories, and other service questions for our readers. The
new caption above this department (on page 1355) announces a
widening of the serviec which it will render free; but we must
ask oour readers to comply with the terms laid down. ‘The
rden of mail upon this department is enormons, and Jetters
which are not written clearly and provided with legibly-ad-
dressed return envelopes increase the work and cause delays
in replying.




< Ahe vadio gin lays down.a silent, invisible
barrage which nothing living may cross.

BOUT six years ago the world was
startled to read of the invention, hy
an Lnglishman, of a so-called “death
vay,” to which the press attributed

lethal powers far wider and more terrible
than those possessed by any known weapon
of destruction. The ncws of the advent of
this allegedly-deadly ray caused o great deal
of excitement, in the American daily news-
papers, at least; Dhut this quickly petered
out when inquiring reporters learned that
no demonstrations of the ray’s effectiveness
could be given and that the inventor himseif
was about the only persan who had ever
been convinced of its effectiveness at all.
Although this particular  “death  ray”
obviously was not fully developed, and did
not deserve the widespread attention it was
accorded, faith in the practicability of ideas
of this general nature has been strengthened
by recent  experiments  performed  with
vacuwu-tube  oscillators  working on  ex-
trernely high frequencies. Some of the ex-
traovdinary physiological effects produced
by a 13-kilowatt tube operating on 50,000
kilocyeles (6 meters) were described in last
menth's Rapio News, in an article entitled
“High Frequencey Magic in the Vaboratory,”
to which the reader is referred for details.
Now along comes Dr. Phillips Thomas, a
Westinghouse reseavch engincer, with the
sugeestion that vadio waves of even shorter
length, suitably concentrated by means of
reflectors, might, in times of war, he turned
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- The Radio Gun ---The Silent

Weapon of the Future

How Concentrated Radio Impulses Might Be
Made to Act as ‘‘Death Rays”

By Joseph Riley

into “decath rays” which would actually
possess some af the destructive powers of
the mysterious death rays of fiction and of
newspaper interviews.

A RADIO SEARCHLIGHT

In a recent paper dealing with the sub-
jeet, “Power hy Radio,” Dr. Thomas, dis-
cussing the problem of reflecting ultra-short
radio waves, points out an analogy to light
rays.

“Iere we have a simple automobile spot-
light,” he writes. “1f I shoot it at a wall
or screen, the bright spot caused iy only the
size of the opening in the veflector. If the
reflector were not there, the light would he
sent out equally (nearly) in all divections,
Just as is the wave from 'a broadcast an-
teuna.  Why, then, cannot we build « re-
flector and concentrate the beams from such
a source, just as we do the light beams?
We can.

“Senatore Marveoni has developed such
systems, for message transmission, to a very
efficient point.  In fact, Hertz, the dis-
covercr of these waves whose existence and
qualitics Clerk Maxwell had predicted from
theory, showed that evervthing could be
done to them which could be done to light
waves.

“But notice the size of the reflector on
the spotlight and consider that the light
waves have for wavelength a very small
fraction of an inch. In order to reflect or
facus waves, the mirror must have an open-
ing equal to, at least, the length of one
wave.  Quite a mirvvor, then, would bhe re-
quircd to reflect a 300-meter wave. Toven a
two-meter (six-foot) mirror, would be too
large for comfort, and would reflect a beam
too far across for power purposes.

AN INVISIBLE CONDUCTOR

“But suppose, now, that we have a wave
of ten centimeters (four inches) jn wave-
length; we could then reflect it, exaectly as
we do the Tight beams, And suppose, again,
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This drawwing shows what the “Radio Gun” of the future may be like. The device
would be ehout 10 or 12 inches in divmeter and 2 or 3 feet long.

that we bad a means of  concentrating
power in a respectable amount, in that
beam. ‘The actual power sent out, as light,
by the spotlight lamp, is very much less
than one watt, and yet it is quite a power-
ful thing when concentrated by the mirror.
What eftects then, should we expect, were
we able to send out a power of say a few
thousand watts—kilowatts—in such a heam?:
It is quite within rcason to expcct that the
air in its path would become “iopized”—-
would change from a very good insulutor to
quite a fair conductor of electricity. We
should then have the equivalent of a small
copper wire, except that it would have ne
weight.  No poles would be required on
which to hang it. It could be aimed at any
desired point, without allowing for range.
Two such beams, along pavallel paths, conld
have their reflectors conneeted to the high-
voltage terminals of a transformer, and u
current would flow between the distant ends
of the beam. If the two targets were metal
plates connected to a transformer arranged
to step down the voltage, power could he
derived at the receiving end, without any

dadio apparatus being required.

“And the power to be sent would not
have any necessary relation to the size of
the radio apparatus at the sending end; so
that, once we had the ionized paths, the
power sent along them could bhe many times
that required to ionize them. This apparatus
could be used to pgreat advantage in cases
whiere power is required in locations where
the difficulty or expense of stringing wires
would prohibit its delivery in the usual
way, 0

A NEW MILITARY ARM

“Such apparatus, hesides its peace-time
uses, would be of tremendous value in war
tirne; hecausc it would he fatal to life to
come into the path of rays energized with
high voltage, just as it is fatal to pick up «
high-tension wire from the ground: In other
words, it would constitute the ‘death ray,
which has received so much attention. from
inventors.  An invading army would indeed
be in hard luck, were its opponents equippet
with such apparatus, the stroke of which
would be noiseless and—at least in daytime
—invisible.

“All of the above is quite feasible on onc
supposition, namely, that we have the ten-
sentimceter waves, with the kilowatts of radie
power behind it. This supposition is at
present jmpossible of realization, because of
the limitations of vacuum tubes of the
standard type. It is not, however, nearly
as long a step from the present tubes to
tubes of the required type, as it was to the
present device from no tube at all. In fact,
a type of tube has been worked out on
paper, and is soou to be tried experi-
mentally, which bids fair to give us exactly
what is required. And there are doubtless
other designs which will do the same thing,
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and which will very probably be worked
out before any very great length of time.”

A SIMPLE PROJECTOR

[From Dr. Thomas' deseription of a theo-
retical radio power system, it is pot diffi-
cult to envision the radio gun as the dead-
liest military weapon of the future. With
faboratory cngineers afready using 15-kilo-
watts of power on six neters, vaising the
temperature of the hiuman body, cooking ap-
ples, and  killing  vats—and  with  radio
amateurs suceessfully transmitting on threc-
quarters of a mecter (73 centineters)—the
step to a ten-centimeter wave with fifteen
or twenty kilowatts behind it is not such o
very long one. ‘Lhe shortness of the wuve
will greatly simplify the reflector probleni:
all that probably will be neeessary is a wire
evlinder  closely  resembling @ bird cage.
The radiator wires, generating the actual
viwdio waves, could be placed at the focal
point of a “paraboloidal” reflector (some-
what in shape like a searchlight retlector),
which would form the closed end of the
cage. The imaginary details of such a radio
gun, capable of producing a real “death
rav” are shown in the drawing at the fool
of the opposite page, while the other illns-
trations depict its possible uses in future
warfare.

The death-ray projector itself would be
extremely light, but the generating cquip-
ment would ot neccessity be hulky wnd heavy.
It, probably, would have to he huilt into
two or three field trucks; or possibly the
power neeessary might he transmitted from
a powerhouse behind the lines alowg o pair
of jonized paths, such as Dr. Thomas de-
seribes.  If this could be done, the only
front-line apparatus needed would be a
radio-frequency  oscillator, connected by
R.F. transmission lines to the ray projectors
themselves.

The ray projected by such a radio guo
would not only be fatal to any human heing
it encountered, but destractive also to any
machinery employing clectrical deviees, Fou
instance, a ray directed ut a houbeving tank
would probably burm out the ignition sys-

wirpluae s speed may
; Caionecr;

tewe instanty, Jeaving the vehicle helpless.
The vay might also induce in the metal body
itself cnough curvent to make dife  dis-
{inctly unpleasant tor the occupants.

AN ANSWER T0 TIIE PLANE

The radio gure wounld make a perfect
weapon against aircvaft; because it conld
sweep the sky like a veritable scaveblight
wntit it 1it upon an enciy plane, the pres-
ence and position of which conld he deter-
mined  quite accuvately by Hfinders”  such
axoare in existence even to-dayv,

Obviouslye  this  deadly weapon would

The radio gun sweeps the sky, swlich has no rking-paces like the earth and sed.
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possess andesivable features  which might
limit its military uscfulness.  For example,
its rays Aravel in o perfectly-straight lines
so that it would be fully exposed to encmy
fire while being wsed.  ‘This shorteoming
nmight be partinlly overcome by building the
projector upon a disappearing mechanism,
not unlike that emploved on coast-defense
euns; so that it could he swung into “firing”
position for a few scconds and then quickly
pulled down.  If it were destroyed, it could
be reploced inoa few minutes by another
projector, at a cost considerahly lower than
that  of w single medinm-sized  artillery
shell, .

During  daylight the invisibility of the
projected rays would be one of the weapon’s
great  features; but, during  davkness it
niight betray the position of the apparatus
to enemy fliers.  In such an event, the dnet
between a freely-swinging death beam and a
few Dindly-dropped hombs would determine
the victor.

It is difticult to predict how dangerous
the radio gun would be to the men handling
it in actual warfare, as the physiological
effects of high-frequency encrgy on the hu-
wan hody are not yet fully understood.
The generated high-frequency curvent itselt
wonldd probably be havnless untit it was
actually converted into waves by the radi-
ator wires dinside the “gun™; but, it the
wives  showed a tendency to leak out
through the sides of the reficctor (as the
waves of our present-day beam transmitters
have a distressing hahit of doing), the men
manipulating the weapon might suffer some
discomfort.  'U'his  possible trouble could
probably be eliminated by the use ot ade-
quitte reflectors, protected more completely
than the one shown jn the drvawing on the
opvosite page. ’

Tt might be necessary, also, to mask the
sides of the veflector with heat-reflecting
material, as done today with Jarge search-
lights, to confine shorter-wave or heat rays
simultaneously  generated hy the radiator,
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The Port of Missing Airplanes

N the radio opcrating voom at Bandy

Field, Alfred Neverre, portly president

of the Neverlate Aerial Express Com-

pany, sat tenscly beside the two crack
operators who were kecping watch over
the Hawaiian flight route. Iar out above
the broad bosom of the deep Pacifie, a huge
NALC transport was flying into the night;
and out across that vast cxpanse of sca
reached the long arm of radio, guiding the
plane with its precious cargo of passengers
safely over the three thousand perileus
miles that lay Detwcen Los Angeles and
Honolulu.

The haggard face of Alfred Neverre
showed sure signs of severe strain and
stress.  Huddled in bis chair sat the portly
president, a pair of headphones tightly
clutched to his cars, and his whole mind
taxed to the utmost hy a terrible suspensc;
for at any moment might come from those
sensitive headscts a sound which would
mean sure disaster, not only to his personal
fortune, but to his company, and to the
whole aerial transportation industry as well.
Upon the meaning of those shrill pipings
hung the fate of the NAELC.

Suddenly in the operators’ hcadsects the
cven, musical note of the transport's trans-
mitter soared wildly. Far out at sea, the
great plane was slipping sideways—dipping
—swinging into a sickening spin—

The shrill note screamed again, higher
and higher—

C—

In Which the Most Famous of Conceivable Film
Stars Summons the Resources of Science to Un-
ravel a Sinister Mystery and Foil a Fiendish Plotter!

By C. Sterling Gleason

“Going into tail-spin.
SOS....... "

Then it died abrupt]ly. President Neverre
collapsed in his chair and buricd his face in
his hands. “They are down!” he moaned.
“Ruined! The NAEC is ruined!”

Whitefaced hutl determined, the operators
frantically clinked their keys. In a mo-
ment, two steamers had  changed  their
courses and were steaming at full speed to-
ward the fallen plane, while half a dozen
others stood by, ready to join the scarch at
an instant’s notice.

President Neverre sat ernshed by this ap-
palling news.  Ile was confident that the
passengers and pilots of the transport would
be rescued; hnt he also knew that the
NAJRC, alrcady placed in a precarious po-
sition by four such disasters, was now pre-
cipitated into a publicity that would mean
ils ruin so far as commercial transporta-
tion was concerned.  Iis staff of acronau-
tical experts could give no reason for these
terrible failures.  One, perbaps two, such
accidents might reasonably be expecteds but
when the news came that a third and then
a fourth had followed the fate of the others,
the shrewder of the experts had begun to
suspect that somcthing was wrong.  And al-
though insurance might purchase new
planes, and protect the company against
lawsuits, such disasters were death-blows
to the greatest asset of any commercial air
company—the confidence of the public.

Then an inspiration
seized Alfred Neverre.

50§, 508,

world’s greatest motion-picture producer
and cinema hero, answered the phonc in his
palatial Hollywood bungalow,

“Mr, Dare,” came the veice of Alfred Ne-
verrc over the wire, “the newspapers have
been full of facts, fancy, fiction, and false-
hood regarding the failure of sur new
Hawaijan passcnger scrvice.  Although the
gravity of the situation has not been ex-
aggerated, we have not vet called a stock-
holders’ mecting; fecling that this would
not again happen, or that somehow our ex-
perts would solve the mystery, But now the
worst has happened.  The ship which left
Los Angeles at 9:00 o'clock this morning
has just crashed. You will see readily
cnough what this mcans. We cannot keep
the news from the public. There is only
one thing that can save us; the news that
some grecat man, whose word is as good as
his bond, or better, and who has at his com-
mand all the resources of a tremendous or-
ganization cmiploying the very greatest of
enginecring talent, has pledged himself to
the solution of this mystery. If you, Mr.
Dare, would let the word go out to the
papers that you are backing us and lend-
ing us the aid ¢f your famous engineering
staff, the public’s confidence in the NAEC
would be preserved.  Mr. Dare, may we
count on you:”

“Mr. Neverre,” spoke Hareld Dare, “since
vou put it in such terms, I will. As one
who is personally interested in anything
which may be of benefit to the public at

Tarme. ne nne wha hae st hanel  aclo 4Lo
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You Can’t Buy Location

than Old Mr. Static.

Well, all this is O.XK,

4:14+ a. m.: Two Songs (man) with piano.

Editor, Rapio News:

After patiently waiting for the March is-
sue, I started to read it; and when I got to
page 980 (“Encircling the World with a
Two-Tube Set”) 1 read the article three
times over, until my head began to swim.
Please tell we, how do they get that way?

I have a 50-foot tower, and three smaller
ones to keep the aerial from swinging; an
aerial 156 feet long with a straight lead-in
to the set No. 12 (enameled wire) ; a gronnd
om a pipe 15 feet into watery eclay and one
on a lead pipe in wet cay.  Fvervthing
0.X., “lossless,” insulated, etc., ete. 1 have
tried ahout cvery set known; supers and
others (price no ohject) and when I get
KFI it must be under excellent conditions.
I bave about £1,500 invested in the best

w1lina varie in faetr anvihine T want 1

and tends to improve radio rceeption in gen-
cral.  But vour magazine and all the rest of
them, including the home-set builders who
contribute these letters, and the parts manu-
facturers, have overlooked onc of the main
troubles.

To my mind and way of thinking, the
greatest menace and most disgusting part
of radio reception is no other than this:
when you tune in, sit back in your casy
chair —and, all at once, some Antonio
Rubeoles starts to force about 45 minutes of
“Maladia qua gua Spagettior” T ask you, do
you know what he is trving fo say? Or
sing? I think they call it “Grand Opera”

At any rale, I was born right here inthe
U. 8. A. and, like a million or mave other

Interference prevented further reception.

Sunday, Feh. 5. Wavelength 30.9 meters:
Time 3:45 a. m. to 4 a. m. Dance music Ré.
Mushy, probably due to over-modulation.

(All times stated arc South African Time,
7 hours ahead of E. S. T.).

I have very often veccived your signals,
hut would not report until I had definitely
reecived your call sign,

I also enclose a “Broadcastatic”. The
other evening, Gordon Bird, the announcer
at the Cape Town Broadeasting Station, had
just wished an old lady listener very many
lappy returns of the day, it being her 82nd
birthday, He then announced “we are now
going over to the Alhambra Picture Theatre
whase ovehestya will entertain you” Qver
went the switeh and what do you think we
heavd?  The ead March in Saul!l
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hacking vou. I myself will see that the
matter is given full publicity throngh my
broadeasting station, WROT. And since the
mutter is so urgent, 1 feel that a test flight
must be made as soon as our cngineers can
confer and prepare their instruments. 1
shall ovder a conference at once.”

& * u @

Throughout the night, Bandy Iicld was
the scene of intense activity. Tights burned
evervwhere. In the great hanmirs, aviation
experts and mechanicians were installing a
special cquipment and subjecting every inch
of the transport, down to the tiniest serew.
the most minute gadget, to a searching
serutiny.  And in the office of the company.
the combined engineering staffs of the
NALC and the Dare studios met in con-
ference.

Harold Dare's fumous chief engineer, the
great Scott, addressed the group: “Iellow
engineers, there is only one way that we
can quickly and suvely determine the cnuse
of the recent disasters to NATC transports.
A test flight must be made, under strictest
sclentifie supervision, and on the group-
research principle, which is the secret of
our past success. One group must supervise
the mechanical inspection, which will make
certain that every part of the ship is in
perfect working order. Another group must
have charge of the radio installation, and
see that the radio heacon functions prop-
erly. Still another group must examine the
pilot and operator, to make sure that they
are in absolutely perfeet condition, hoth
physically and raentally. And here the gques-
tion arises: who is to e the pilot?  Tor {his
test, we must have a man who not only hus
bad much Hying experience, but who is in the
pink of physical perfection: a man who is
shrewd and quick and keen ot judgment; a
man of the grentest courage und daving,
and yet of remwarkable coulness and caution.

The willuin wwhivled—to face a sinister vow of blue-muzzled au-
He iaised his hands slowly skpe

tomatics.

AUTHOR'S NOTE;

I really believe that there is a
good deal in this air story; it scems
to me not only plausible, but per-
hps possible.  Dr. A, I Merrill,
1’)'.41]'(/.\'«))' of deronautics al the
Californic Institute of Technology. =
s showen me a lelter from Clair-
ence Chamberlin deseribing an ex-
perience of the latter, in which e
wenl into three consecutive fuil-
spins before he could persuade him- -
self to trust his instroments—the -
Tusionw of conltrary motion was so =
S strong. In the third tailspin he was ¢

only “about twenty feet above the g
weater, £

The close connection between Lhe 3
senses of equilibiivm and hearing, -
wpon whicl this story is hased, mani- 2
fests itself, for example, in one's in-
evilable slurt at an unexpecled loud
noise, s well ay  the probable
identity of the corgans of hearing =
and equilibration in certuin lower |
species.

o physicist friend and a doctor
both sawe possibilities in the idea. Al
any rate, the study af thiz sabjech =
Tuts interested me yreatly. as I think
there is no amore interesting field
thin that unexplored boundary be-
tween physics and psychology.

C. Strriixa Greasox.

My

Only Lo such @ nan cen we entrust the con-
Lrols.  Wheve will such a man he found:”
A mwoment ot silence, and then Harold
Dare rose to his feet.
“acott” he said, “your eloquence per-

stwades e T owidl pitot the ship”

done?” he demanded.

“Am I un-

ard.

right akeays trivmphs in The lost reel
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At this heroic offer there was furious ap-
planse.  Impulsively Alfred Neverrc seized
Dare’s band and wrung it warmly.

“Mr. Dare,” be said, simply, “you have
saved the NAGCY

B # u #»

So, through the long honrs of the night,
TTarold Dare satl jn the vevolving chair in
the examining room at Bandy Iield, while
cininent psvehiotogists and medical men ap-
plicd test after test designed to determing,
down to the Iast newrone, the ultimate cor-
puscle, the precise physical and mental con-
dition of the great film hero.  And when
the exwmination was complete, and the re-
sults showed that Harold Dave was in at
least 99 44 /10047 perfect condition for this
tremendous trial, the mechanicians weve al-
ready warming up the motor of the trans-
port for the flight.

At exactly 9:00 a. m., the Spread Fagle
took off from Bandy Ficld amid the cheers
of a huge munllitude; and as the airship van-
ished from sight, with it went the good
wishes of the entire world.  As President
Neverre had predicted, the attention of ihe
entire public was turned upon this flight;
but now that IMarold Dare in person was
known to be conducting the investigalion,
the attitude wuas onc of confident expecta-
tion and keen, friendly interest, rather than
of pessimism and hostile curiosity.

In the cabin of the Spread Eagle, com-
plicate instruments crammed the luxurions
compartment to capacity. The six scientists
worked unecasingly over their apparatus,
for cach had a multitude of details to en-
eawe his attention. The rvadio operator con-
Linually clicked his key, as report atter re-
port went out to the home oflice, there to
he summarized and relayed to the waiting
world.  Havold Dare sat at the contrels,

(Continued on page 1373)

“I5 this like another scenario, tn which

o



You Can’t Buy Location
Lditor, Ranio NEws:

After patiently waiting for the March is-
sue, I started to read it; and when I got to
page 980 (“Encircling the World with a
Two-Tube Set”) T read the article three
times over, until my head bepan to swim.
Dlease tell me, how do they get that way?

I have a 50-foot tower, and three smaller
ones to kecp the aerial from swinging; an
aerial 156 feet long with a straight lead-in
to the set No. 12 (enameled wire); a ground
on a pipe 15 feet into watery clay and onc
on a Jead pipe in wet clay. Iveryvthing
0.X., “lossless,” insulated, ete., ete. T have
tried about every set known; supers and
others (price no object) and when I get
KTFI it must be under excellent conditions.
I have about £1,500 invested in the Dbest
radio parts, in fact, anything 1 want. I
have had radio editors galore at my place,
plus engincers of all grades to improve re-
ception. Al I use now is a 3-tube regenera-
tive set, and I get the same results.

I like Rapro NEws, and have had several
helping hands, so to speak, from your tech-
nical engineers; for which I must thank you
and your staff. I think veur next edition
will be six inches thick if you publish all
the letters vou will receive this month, about
this one article alone. Just the same, I am
one of your hoosters, and always find some-
thing new in your columns.

Jac. J. Dipverrcir, O.D, D.C,

1615 West 51st Street, Chicago, Illinois.

(Yes, we have receiced several letters ask-
ing “How Come?”’ We do not know-—no-
Lody does yet—why one location is so
faworable for reception and another is not.
We know that a radio listencr near the se
is apt to get wmuch grealer distance, one in
the mounlains much less; but there are
many mysteries in the propagation of radio
waves. If we could have a detailed map
showing the field-strengths, oll over the
world, of a super-powcer stalion, we might
be alle to analyze more closely than ever
Ocfare the subterranean composition of the
earth and the distribution of its melals;
but this is just a speculation al present.
We will say, however, that the article named
above contained the findings of a frust-
worthy and experienced corvespondent as
to the facts therein set forth.—l.amror.)

English Opera or None

Fditor, Rapto NEws:

1w a constant veader and cagerly await
exch issue; to me one of the most intcrest-
ing sections is the “Letters from Home
Radio Set Constructors.” Ilaving bheen a
builder of sets for about six vears, I notice
that most manufacturers, set.builders and
fans keep harping about the qualifications
or disqualifications of such and such a set
or parts. A short while back, the greatest
ency of radio reception wax none other

than Old Mr. Static. Well, all this is O.K,,
and tends to improve radio reception in gen-
eral. But yvour magazine and all the rest of
them, including the home-set builders who
contribute these letters, and the parts manu-
facturers, have overlooked one of the main
troubles.

To my mind and way of thinking, the
preatest menace and most disgusting part
of radio rcception is no other than this:
when you tune in, sit back in your casy
chair —and, all at once, some Antonio
Rubeoles starts to force about 45 minntes of
“Maladia qua gua Spagettio!” 1 ask yon, do
von know what he is trying to say? Or
sing? I think theyv call it “Grand Opera.”

At any rate, I was born right here in'the
U. 8. A, and, like a million ov more other

THIS page belongs to the readers
of Ruano News. It is theirs for
the purpose of discussing fairly and
frankly the needs of broadeaxting from
the standpoint of the great public iwho
listen in. The letters represent, mnot
necessarily 'he editorial opinion, but
that of the writers; who are, in the edi-
torial belief, fairly typical of groups of
opinion among the radio public. Make
your letters concise and offer construc-
tive criticism when you can; remem-
bering always that there is something
to be said for the other fellow's side.

Address The Editor, Ravio News,
230 Fifth Avenue, New York City.

Amcrican vadio owners, can not, do not,
and will not understand it. If the broad-
casters are putting this “gua qua” stuff on
the air, won’t yon kindly nse your good ef-
forts and tell them—if they musé put it over
on us, give it to us in English so that we
can mnderstand it.  Let’s hear from some
move radio fans on this. Yours for under-
standable reception. C. Apaus,
89 Wyoming St., Mt. Washington Sta.,
Pittsburgh, Penna.
(“Freryone to lis taste” says «an old
proverb; and Mr. Adams’ poison i3 meat to
some radio fans. Whatever the success of
the endeuvor herve to promote opera in Eng-
lish, it may be remarked that the great theill
of the Ewropean radio fan (s to lune in as
many languages as possible—irrespective of
liow many he understands. What 1s the vote
on operatic broadcusting?—Fpiror.)

From the Cape to Broadway
I ditor, Ranio News:

It might be of interest to you to know,
that your station WIRXNY has Leen heard
by me at fair strength. My log rcads as
follows:

Sunday, Jan. 29. Wavelength 30.9 meters:
Time 4:06 a. m. Orchestra (Morse QRM
Commercial) Call RR. S.

Radio News for June, 1928

4:14 a. m.: Two Songs (man) with piano.
Interference prevented further reception.

Sunday, Feb. 5. Wavelength 30.9 meters:
Time 3:45 a. m. to 4 a. m. Dance music R4.
Mushy, probably due to over-modulation.

{ Al times stated are South African Time,
7 hours shead of E. S. T.).

I have very often received your signals,
hut would not report nntil I had definitely
received your call sign.

I also enclose a “Broadcastatic”. The
other eveuing, Gordon Bird, the announcer
at the Cape Town Broadcasting Station, had
just wished an old lady listencr very many
happy rcturns of the day, it being her 82nd
birthday, He then announced “we are now
going over to the Alhambra Picture Theatre
whose orchestra will entertain you.” Over
went the switch and what do you think we
heard?  The Dead March in Saul!

As I am a regular reader of Rabio NEews,
reading “Putting Broadway on the Air,”
in your Japuary number, was like being
among old friends; as I have heard all the
“Old Gold” broadcasts and thoroughly en-
joved them; “Just FFancy” being particu-
Tarly wood. Wishing vou continued success.

C. R. Sui~essy,
Seriven, Thelma Road, Claremont,
South Africa.
‘Scuse Us for Living
Editor, Rapio NEws:

In your latest issue I noticed a very in-
teresting Jetter from a Mr. Chambers of
little old N'York, in which he seems to give
the Commi. Op. the “razz.” Might I say a
word in defense of the Commereials?

Possibly, Mr. Chambers bad not thought
about the fact that, if it wasn’t for us com-
nmercial ops., there would be no broadcast-
ing.

I am a commercial operator and am at
present in the hroadeasting game struggling
with the static and trying to put over enter-
tainment for the listener; and I would like
to say that, due to the fact that there is a
heavy penalty for malicious interference
(and numerous other reasons, such as get-
ting bawled-out by the coastal station “brass

pounders”) therc is practically no unneces- -

sary “fat chewing” between operators in the
commercial game—unless it is between a
couple of “boots™ that haven’t gotten their
sea legs yet, but after getting a very “po-
lite” request from some coastal station to
pipe down, discontinue this practice.

‘There are some ships afloat that have
spark sets which cause some interference in
New York harbor; especially if these home-
made scts are so made that all stations
conmie in without turning either condensers
or inductances, cspecially on frequencies
near the commercial band.

I grant you the fact that the magaziue
should not be for the commercial operator;
but T do think it would be a good thing to
have a page or so devoted to our problems,

(Continned on page 1384)
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FRANKNESS VS, FRANKFURTERS

Maver: "That hour
sponsored by the
Schmidt Wiener Cor-
poration isn't up to
muceh.”

Bavyrr: “Well, I al-
wayvs said it was the
“wurst' on the air!”
= =MW G Murlimer.

LITTLE PITCHERS HAVE A FINE PICK-UP
lavrie Perey: "Our
garage man has a fine [
radio set, mamma.”
Uxsvseecrive Mast-
ara: “What makes yvou
think that, dear?”
Lirrrr Pency:
“Why, 1 heard him
say he would get hell
when he went home tonight"—4/0t Nelson.

SIX MONTHS LONG
Lixviorer: "1 knew
a fellow who listencd
to fiftcen hundred
bedtime stories in one
night.”

lastexer: “He must
have been a lunatic.”

Fxrrorer: “No, he
was an 1Sskimo.”

WHERE NIGHTS ARE

Juol
THUM:

MID-WEST, PLEASE NOTE

Paraxx
“What lovely musiclic
I've a mind to sendl'“l'
that station an ap-?'\

Mnrs.

“Radio Night Life”

At e Waldorff we dine,
Where the music's like wine:
Then
Where there's stuatucsyue peaches
On tropicol beaclies,
wd the seals are

toddie around o souwie showe,

siaw dollars a lhrow!
And from there we fling ouf,
With « lawgh and a shoul,
En ronte to o goy eaburel :
Where we sing and we daicee,
Lile tweo fools in a trance,
Tl ahnost the breeaking of day.

Tis a wild sort of life,
Loy myself and the wife.
T'his nocturnal cruising abont;
Bul we'll follow the pare
To the end of the vuce,
If owr vadio’ll only hold ouni!

For the total expense
OF this pleasure intense.
[ the loss of o few hours’ sicep:
Phis a slight wear and tear
On the old rocking chair:
Youll admit “tis exceedingly clieap.

Al the joy in the world,
Is now freely wnfurled.
By artists of taleal and fane:
clud life’s worth the Teing—-
One endless Thunksgiving——
Ninre we got in the radio gamne!
—Roy Colemair

T

j o

vited to contribute pointed and snappy
jokes—no long-winded compositions—of an
original nature. For each one of this na-
ture accepted and printed, $1.00 will be

e

HIS page is devoted to humor of purely

i

i

radio interest; and our readers are in- £

SO SAY WE ALL!
}
Mus. Joxgs: “So you Sy T

L
have two radio scts 0 {'fﬁ\\
at vour housc?” jﬁ‘ / s“(,\
Mgs. Brows: “Yes; [
the onc my husband
repairs  himself, and

the one we get our
nrusic on.”

GOUN AT HOW HE CCULD TELL
T e ,2 A Harry: “How long
—— -5 4% have you been mar-

LUy rieds”

e Harotp: “let’s see,

I bought this loud

spealkcer for my radio

set four vears ago.”
—Ollie Meloay.

DANGERS IN DEFERRED DEBTS
“I'his is the Blah
tadio Compauny,
broadensting  from
station I'OL. We are
speaking for the agent
in vour town: ‘Unless
all hack payiients are*
made on sets bought,
vour name will be an-
nounced from this sta-
tion Saturday night””
Before Saturday a bank had failed, five
had  committed  suicide, and several
attempts had heen made to dynamite sta-
tion FOB.—Mollie Zacharius.

mien

REASONABLY TRUTHFUL
Sk

b “Have yvou an extra

: false sct:” asked the

plause card.” | paid. Each must deal with radio in some : dentist of a patient.
I\ CNE rea- | of its phases. Actual bumorous occur- 3 “, ol N
_““‘ ‘I:I,TAI\‘\E (wea Ol z rences, preferably in broadcasting, will be = X Qh’ no‘,‘ 1(.‘1>l|(‘('l the
rily): “Yeah, send a - preferred. Address Broadcastatics, care - _ patient, “mine is a
card to all six of £ I\}:;\EI%“I:!EWS, 239 Fifth Avenue, New _ ¢ four-tube set.”
» i r ity. i .
“em ! : : = —E. H. Foley.
RADIO RHYMES......oovvviiiiin e, e e e veeversinerc....No. 8
A —————— N R e l TN
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The ¢«Electric Brain” and Its Language

A New Device Which Turns Speech Upside
Down and Back Again, Defying Eavesdroppers

UPPOSE vou should meet a friend
whom you had not seen in a long
time, and ask him where he was earn-
“ing the weckly pay-check. 1f he an-
swered that he was employed at the “Play-
a-fine Crink-a-nope,” yvou would move than
likely glance at him askance and mwrmur
something about an immediate cngagement.
However, that would Dbe nothing to be
alarmed ov&-; for vour friend could tell
vou that he was speaking a new language,
understandable only to clectrical brains and
incomprehensible to the human ear.

This new language is the resnlt of some
very intervesting experiments performed at
the Bell Telephone Iahoratories, New York
Citv. In the search for some method of
making sceret communication possible, the
idea was suggested that the high and low
speech frequencies be “inverted” or trans-
posed so that the higher frequencies would
replace those at the lower end of the band
and wvice versa. In other words, the pitch
of the vocal sounds is “inverled;” so that,
for cvery sound in ordinary speech, therc
is substituted another, whose piteh is high
where the oviginal is low, or low where ihe
original is high. (Sce Fig. 1). The pitch
of the “inverted” frequency is exuctly as
far below a certain fixed frequency, which
we call the “inverting point,” as the original
is above zero.

LEARNING SPEECH UPSIDE DOWN

By using the “inverting” apparatus, the

By G. C. B. Rowe

common  English words spoken before a
microphone are reproduced from a loud
speaker, as totally diffcrent sounds which
bhear no apparent relation to the original.
They may, however, be translated bhack into
Inglish by passing them through another
“inverting” apparatus which sets them right
side np again, so to speak. In addition to
this, the experimenters with this apparatus
have learned by experience the nature of
the sounds corresponding to a word after
it has heen inverted; so that they are able
to imitate somz of these sounds before the
“inverting” apparatus and cause them to
reappear as Fnglish,

At this point it nust he explained that
speech is composed of very complicated
sounds.  The tundaumental note which we
call the pitch of the voice is emitted trom
the vocal cords, and maintains its frequency
fairly well under ordinary circumstances.
But we cannot carry on a conversation by
“sounding our ‘A, though we might con-
ceive the use of code for an L.CW. mes-
sage. The pure flow of sound in the throat
and mouth is intcrrupted and modulated
by the motions and vibrations of throat,
palate, tongue, tecth and lips, causing wha't
we call “consonants” and “vowels”  The
letters S and 7, for instance, introduce
noticeably high pitches into the voice; so
that they ave viost difficult to understand
over the telephone or the radio. TFor that
reason, the frequency-components of speech

Fig. B. Dr. Grace holding the loud-speaker unit which actuates the 14-foot exponen-
tial horn, the conwvolulions of which are elearly secn.

@ P. & 4. Photo
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canse it to spread over a band very much
wider than that we would attribute to the
throat as a musical instrument; it resembles
in that way musie whose fundamental notes
do mot rise above say 4100 cyeles, but

fJNVERTlNG POINT'-3000 CYCLES

3000

2500

SPEECH FREQUENCY INVERTED

A AN

1500 2000

100

ORIGINAL SPEECH FREQUENCY
Fig. 1

ZERO CYCLES - (PER SECOND)

$00

O CYELES

This graph will shotw exactly haw the sound of
“ah’” appears tn an oscillograph at ordinary
speech frequéncics; i.e., between 800 and 1,000
cycles.  The inverted sonnd is shown between
the frequencies of 2,000 and 2,200 cxcles.

whose harmonics keep on until they are far
above the ability of the human ecar to de-
tect.  These chavacteristics of speech and
musie are turned “topsy-turvy” in the “in-
verting” apparatus.

THE TRANSLATING MACHINE

In the formatfon of “inverted” speech, ihe
modulating frequency acts somewhat in the
same manner s does a copvex lens in in-
verting the image of an objeet; that is
the top appears at the bottom and the bot-
tom at the top. It is possible to use any
frequeney for this “inversion;” but, in ovder
to have the resulting sounds within the
usual speech-band, a frequency must be
chosen that is just slightly above the normal
speech range.  The apparatus now in use
cmploys three thousand cycles as an “in-
verting point.”  There are, of course, fre-
queney coruponents above three thousand
evcles in ordinary speech; but these are
cavefully filtered out before the speech ix
sent to the inverting apparatus.

Let us assume a speech range of 0 to
2900 cycles and an inverting frequency of
3000 cycles. After the frequencies have
been inverted, they will occupy the same
band 100 to 2900 cycles—but in the reverse
order. This is because cach *“inverted”
frequency is the resuitant obtained Ly sub-
tracting the original frequency from the

P
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Sinverting” frequencey, 3000 eyeles. ‘That is,
it we were to sound on the pizne “Middle
¢ which has o frequeney of 236 cyeles,
the vesulting tone after the “inversion”
would be 3000 minus 256, or e
Therefore, a person speaking in the usual
lower tones hcars his voice cmerge from
a loud speaker after “inversion™ as a high-
pitched squeak, which is varied cvery little
while by a low grunt, due to overtones in
the original speech.

THE NEW DICTIONARY
To one hearing “inverted™ speech for the
first time, it sounds like gibberish, worse
than any barharous language that eould be
imagined.  However, if listens  care-
fully, it is possible to distineuish words and
IFor esample, the words in the

one

phrasces.
first paragraph of this article, *Play-a-fine
crink-i-nope,” when gpoken into a wicra-
phone connected to the inverting apparatus,
emerge from the loud speaker as “Tele-
phone company.”  Ancther scrambled phrinse
is  “Qyv-an-son  play-a-fine Ace-cil-o-fing”
which, when translated by the  clectrical
hrain heeomnes “Ilinois Telephone Associa-
tion.”

When music is “inverted” the sounds wre
those usually attributed to the wailings of
the damned; they ave enough to drive any
Jover of music mad.  When the “music”
of a jazz band is “inverted™ the vesulting
sounds ave just a little worse than usual
with the deep beats of the drums now high
in the seales the violins, flutes, :nd piceolos
sonnd like the ovdinary hass instruments,
tmt, throughout the whole cacophonons out-
turst, can be sensed the beat of the
ssneopation.

THE “INVERSION” PROCESS

In the actual apparatos developed by the
Bell Telephone Tabaratories, fwo modulat-
ing steps are used, one at twenty and an-
nther at seventeen kiloeyveles; which give
the same result as if o single modulation
st three kiloeveles were cniploved. Tnoa
single process of modulation, certain dis-
forting  frequency-components are intro-
duced wnavoidably, and are diflienlt to filter
out when the modulated and the modulating
frequencies are too nearly alilie; as would
be the case when a voice hand of from ane
10 twenty-nine hundred evcles modulates a
ihree-thousand cyvcle frequency. By allow-
ing the voice band to modulate first a

twenty-kiloevele  frequeney, the distorting
frequencivs are eliminated,

The varions changes undergone by the
sonnd-freguencies in the “inversion™ process
may he readily seen from Fige 2, in which
shown all the steps from the time the
ainal freguencies are superimposed upon
the first modulating  frequeney until they
are “inverted,” and then “rcinverted” back
to the normal sounds. At the left of the
dingram are the various processes nuwn-
hered: and aleng the bottont ave indicated
the frequencies at which the processes oceur.
The arrows pointing to the left indicate
that the frequencies at that particular stage
are “inverted,” and those pointing to the
right show the opposite to be true. The
normal speech in Noo 1 (a band of fre-
quencies 100 to 2900 cycles wide) is im-
pressed on a frequency of 20 kiloceyeles at
No. 2 (20,000 cycles indicated by (I), and
produced by sn oscillator) which it modu-

"';E?E?- LRBRETY
i
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:
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Fig. A.
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lates, vesulting in two bands 2800 cyveles
wide of ecach side of 20,000 c¢ycles, No. 3.
The vpper band is filtered out in No. 4,
which leaves an “inverted” band for modu-
lating the 17-kilocyele frequency, No. 5.
In step No. 6 we have as a result two more
frequency hands, both “inverted;” the upper
one is once more filtered out and leaves a
hand of audible frequencies from 100 to
2600 cyeles, but with the original frequen-
cies inverted.  (No. 7.)

The process for reinverling these audible
frequencies back again into understandable
speech is carrvied out jn exactly the same
way as in the inversion. (See steps No.
§-13 in IMig. 2.)

THE APPARATUS USED

Lt us look for a mowment at the equip-
ment needed 1o demonstrate a system of
this type.  In Tig. A is an orthophonic
talking machine on which records of “in-
verted” speech are plaved. A machine of
this kind is eniploved, so that as wide as
possible a band of frequeneies will be re-
produced, thus giving the most natural
sound to the voice. ‘Lo the condenser micro-
phone, which is of an ultra-sensitive type,
is connccted the “inverting” equipient, or
the “clectrical brain.” At the rear of the
stige may be seen the audio-frequency
power wmplifier, which in turn is connected
to the large exponential horn shown in
Fig. B.

When an  “inverted-speech” record is
played on the machine the result is a noise
sounding like a mixture of Chinese, Rus-
sian, Siamese, English and a few others
thrown in for good measure. When the
microphone is held in the position shown
in Fig. A, and the doors of the cabinet
are slightly closed, instead of the babel of
sound there issues from the large horn
clear, understandable English, completelv
drowning out the noises coming from the
talking machine. When the microphone is

_(Continued on page 1381)

Dro 8P (race holding the condenser-type microphone before the talking

machine’s Torn; thus picking up the inverted speech, which qoes to the poter wmplificr
in the bockground. .

© P.&A. Photo
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Under this new heading, RADIO NEWS

will publish each month descriptions of

the latest developments in the extremely
interesting fizld of telzvision.
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England Goes in for Television

London Department Store Sells Apparatus With
Which a Crude Television Receiver Can Be Built

stores in the world, Sclfridge’s of
London, recently advertised that it
Bas on sale apparatus from which
can be built television receivers which op-
erate on the principles developed by John
L. Baird, the Scotch inventor. (It will be
remembered that an article appeaved in the
May issue of Ranio News, describing the
suceessful transinission of an image across
the Atlantic Ocean by Mr. Baird.)
As soon as this announcement was re-
ceived by Tano News a cable was des-
patclied to Seltridge’s for further informa-

O NE of the best-known department

English  U. 8. A,
Shillings and

Interrupter dise ...
Spiral dise
Scleniwm cell
(Another type is listed at
10 shillings)
Two motors (Tach)
Transmission mirror, 10 ¢
focussing type ...
Reception mirror, 10 o
focussing type ...
Neon lamp, without scrics
resistance ... [

pictures.

picture.
lag, and therefore can record more details.

The price of the necessary

lunmip, as five pounds seventeen shillings

amatenr,

prices for separate items:

tion, and it was learned that the veceivers advertised
are designed to reeeive only silhouettes, not detailed
This, of course, was dne to the fact that
the sclenium cell, emploved to transform the received
Jight encrgy into clectrical energy, has not the neces-
sary speed for the production of a more detailed
The improved Baird and other television
transmitters use photoclectric cells, which have less

parts is given, in a
(%£28.50) ;
but these are on sale only n Great Britain and will
not be exported from theve to fill orders from Amer-
ica. For the most part, the components are simple in
nature and can Dbe assembled very easily by the
The list of parts for Mr. Baird’s early-
model receiver is given as follows, with the advertiscd

" - smn it 'y

Pence Dollars
706 1.83
150 3.66
20 0 +.88
210 5.12
76 1.83
76 1.83
33 79

Left, the

televisionde-
frartmesit in
Selfridge's,
I.ondon Be-
lote, we have
one of the
store's twin-
dows  shote-
ing the tele-
wision appa-
ratits,

Reception  screen,  ground

zelatine  (about 4 inches

SQUAFC) e .10 24
Projector lamp, 500 watt (to

suit voltage) ... 30 0 7.32

Control rheostat ... S 30 73
Batten holders (screw cap),
WO (Each) 18 41

A PRIMITIVE MODEL

In order to check up further, Ranio News
cammunicated with its London correspond-
ent, and he was requested to get as much in-
formation about these television receivers as
possible.  Portions of his report arc printed
herewith, and it certainly is far from en-
thusiastic.

“The “Lelevisar' deseribed is a very crude
piece of work; it serves as both transmitter
and reeeiver; to avold synchronizing, the
o dises sit on the swme spindle.

“In practical construction, this ‘Televisor’
nwodel appears to offer many difficulties to
the fun; he is asked to invest also in a four-
or five-stage andio amplifier to boost up the
reccived impulse so that the impulses can
flash a neon lamp! The ‘B’ voltage required
for this purpose is given as four to sir hun-
dred volts; as the power tube specified is a
most expensive transmitting tube.

“I am afraid that the Baird system iz
Tropeless, after all. Tt cannot give sufficient
detail and, if vou glance throngh recent
(Continued on page 1389

n
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Latest Novelty Developments in Radio

Farry N. Mavein, of Rye,
N. Y., has perfected a re-
ceiver, which can tune in,
exactly, ony one of nine
hroadeust stations by
throwing a key or pushing
« button. The tenth con-
trol permils the set to be
faned by hond in the usual
weanner. The invenlor is
holding, in the illustration
above, an “outomatic dinl)”
which wus the forerunuer
of the perfected system.
At the right, Mr. Marvin

“Bill” Ray, an-
nouncer at sla-
tion KNI WD,
Hollywood, be-
neath the wmi-
crophone of ¢
new lype in we

ol o there.
iy explaining his system of
tuning to Rear Jddmiral
Bradley A. Fiske, « lead- 2 |
ing naval nventor. L " - 0 ¢

Q%

ik x
SN v e

Edmond Lambert, a Freémch radio engineer, hos designed ihe one-

tube regenerative receiver shown above. Stations over 400 wmiles have

been reccived, using an indoor aerial. The coil toward the thumb in

the upper illustration is « tickler, and the other one-half of a vari-

omelter. Binding posts, from lop down: “Aerial, “A4" “A— B—"

and “Phone” to “B4.” The tube fits into the four panel holes. When
not in use, the set folds up, as shown at the right.

© Wide World
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Radio Measures Human Nerve Impulses

CIENCE had much to be thankful

for when thc vacuum tube was in-

vented, for this obedient servant has

solved many an ijntricate problem
which would have remaincd unanswered
without its aid. It has now found a rela-
tively new use in rescarch investigations
concerning the nervous system of the human
body. Previous investigations have made
use of the vacuum tube for amplifying
nerce impulses (or “action currcnts,” as they
are generally known to physiologists); but,
so far as thce writer knows, the present
paper sets forth mcthods and results which
are somewhat in advanee of those which
have been described herctofore.

The average radio fan can readily follow
the methods used in amplifving and re-
cording the nerve impnlses; and, by making
w few simple conncctions \\1thm his 10.(110
set, according to the dircctions given, he

A rear wview of the AL, amplificr; the brass
fancl is cmployed as a comman grownd con-
nection.  See IFig.

may amplify nerve Impulses sufficiently to
he heard jn an ordinary headset.

TIE APTARATUS
The apparatus finally developed, for use
in the experiments deseribed helow, con-
sists of a three-stage  resistance-coupled
andio amplifier, a portable three-clement
oscillograph, a vacuwum-tuhe oscillator, and
w special signal civeuit.

A Description of the Radio Apparatus Used in Experiments
for Amplifying and Recording These Minute Currents

By Theodore 4. Hunter®

IMig. 1 shows the amplifier’s civcuit dia~
gram. T1 is an input transformer which
has a center-tapped primary. This center
tap is used to halance ont voltages induced
in the input wires due to stray cleetromag-

ouT PUT

< .
A+ OGND.ORC- "8+

Circuit of the three- -stage am]zo frequeney ampli-
ficr used fn tie ex ' s described in the
accompanying article,

netie and clectrostatic fickds. V1, V2 and
V3 arc tubes bhaving an amplification con-
stant of 30 and arc of the 240 type. R1
and R3 are fixed resistors and have a value
each of about threc megohms.  Similarly

2 and R4 have cach a resistance of about
250,000 ohms. T2 is an output transformer
built by winding about 80 turns of No. 18
D.C.C. copper wire over the winding of a
30-henry choke coil. “Ihis matches the plate
impedance of the vacuwm tube (V3) tlo
the impedance of the oscillograph’s vibrator
clement. Resistance R5 is a G-ohm vheo-
stat.  The grid veturn may utilize the drop
in potcntml across R5 for the grid bias,
or a “C” battery may be used. Usually
the negative volhge drop due to R5 is
sufficient for good results. ‘The “B3” voltage
used on the plates is 180. Fig. A shows
the gencral arrangement of the parts. A
brass pancl is used as a common ground
connection,

A threc-wire twisted eonductor was nsed
to comncet the input of the amplificr with

*Department of Physics, Unlvessity of Iowe

ATt 100 4 T

The duput of the ampiiticr
showen abote picks up the
ieree dﬂ[)ﬂlvc: tie the
forearm, througl  these
c/ufrozz'r: of brass cou-
Loseith cotton flannel,
//ir/z is soaked in a safi-
73

cm/:
complete ahham!u\ somes
what crotcded fu'rf/ru is
' on the page 0/"»
te. wwith a subiect har
wessed  for fest on both
arms at ouce.

the electrodes which picked up the nerve
impulses. Two of the wires were connected
to the input of thc amplitier at one end
and to the electrodes at the other; while
the third was grounded to the amplifier
panel and left disconnccted at the other
cxtremity. The grounded wire serves by
its capacitive effcct to rcduce still further
any induced voltages arising from undesir-
able sources.

Brass strips, one-half inch wide by two
inches long, covered with canton flannel,
served as electrodes. Before each experi-
ment they were soaked in a saturated salt
solution.  T'ig. B shows the electrodes in
place on the forearm with the wires con-
nected to them.

The oscillograph is probably the most
flexible recording instrument which the elec-
trical engineer has at present.  Frequencies

as high as several thousand complete vibra-
tions per second are recorded easily.

The />holoma/~/uc record of a nerve impulse set

ap triking the leg inst below the Euce,

time en the tendon was struck: B, time cohen

the nerve impulse reached the muscle, The in-

ferval may be gawged by the 1/1000-second
(‘\zlu showen at C.

TIE OSCILLOGRAPI

Fig. 2 is a simplificd sketch of an oscillo-
graph galvanomcter. Essentially, it con-
sists of a single loop of wire, placed be-
tween the poles of a permanent magnet,
which supports a small mirror. Tbis part
of the galvanometer is called the vibrator
element. A vay of light is focused upon
the mirror and veficeted on a moving photo-
graphic film. When no current is passing
through the vibrator-clemcent conductor, the
reflected heam of light canses a straight
line to he recorded on the film.  As soon
as a current 15 sent through the vibrator
element, one wive, A, will move in a dirce-
tion opposite to that of wire B, causing a
rocking motion of the mirror and of the
hear of reflected light.  Thus, any change
in the current impressed on the input leads
causes a corresponding shift in the position
of the spot of light on the film.  This, then,
affurds a means for rceording, photo-
graphically, an eleetrical current. Tig C
shows a close-up view of an oscillograph’s
vibrator element. A and B are the fine wires
forming the loop; C, the tiny mirvor; D,
one of the supporting bridges; and B, the
roller for cqualizing the tension on the wires.

Fig. D shows a ‘record taken by the os-

0
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The minute mirror is comented to the loop of

wire AB. A ray of light is reflected from the

vor to a photographic film, such as shown in

. D, and its escillations are registercd as a
wavy line.

cillograph, wiich indicates the length of
time elapsing hetween the stimulation of
the patellar tendon (which is the tendon or
sincw just below the knee cap) and the pro-
duction of nerve impulses in the muscles
of the leg. A is the instant of time at which
the patellar tendon was stimulated and B
the instant of time at which the nerve
impulses arrived at the muscle. C is a
time-line of 1000 complete evcles per see-
ond, produced hy a vacnmi-tube oscillatar.

In order that a signal cirenit might he
used near the awplifier’s input, it was
necessary  that it consume a very small
amount of power. Figo 3 shows the signal-
cireuit wiring diagram. Bl is a 114-volt
dry cell which is used to charge the 0.1-nf.
condenser Cl1, by closing the contact XK1
Contact K2 consists of a thin brass strip,
placed over the patellar tendon, and a
netallic hammer which is used to stimulate
the patellav tendon Dby striking the hrass
strip.
~ When this contact is made the power pre-
viously “stoved in condenser Cl discharges
through RI; causing a change in the plate
current of the 199 vacuwn tube through
the primary of transformer T hyv virfue of
the change in potential in the grid circuit.
The amount of pawer consuwmed by the
signal circuit js sufficiently small to ecause
no appreciable disturbance in the amplifier
circuit, as shown at A in Fig. D, Trans-
former T is similar to transformer 12 in
Fig. 1.

The apparatns could not he bunched to-
acther hecause of interaclion between the
circuits; therefore it was located so that
the amplifier and oscillator were about forty
feet apart, with the dscillograph placed
about midway hetween the two. The sub-
Jjeet was located near the input of the am-
plifier.  Fig. T2 shows a picture of the ap-
paratus hunched together for pictorial pur-
poses. In this case the set-up for measur-
ing the time of arrival of the nerve impulse
at the two forearms is shown. Two am-
plifiers are nceded for this particular ex-
periment.

HEAR YOUR OWN NERVES

The radio fan mayv deteet these nerve
enrrents from his own radio set.  An aver-
age vadio sct has the equivalent of two
stages of transformer-coupled amplification.
Your radio set should have at least this
much amplification, in order that the nerve
impulse may be heard in a pair of hend-
phones when they are connected in place
of the Joud speaker.

First disconncct the detector's “B” lead
from the hattery. ‘Then attach a wire to

this lead which you have just disconnected,
for one of the input wires; sccond, remove
the detector tube; third, conncet a wire to
the plate terminal of the detector-tube
socket for the other input wire. You now
have in your hand twe wires which run
to the plate imipedance of vour radio set,

whether it he a resistance-coupled, im-

pedance-conpled, double-impedance-coupled,
or transformer-coupled amplifier that vou
are using.  Now place the hare ends of the
input wives upon the tongue, after making
sure that no voltage exists hetween the
input terminals.  Place the harc ends of
the input wires on the tongue and pro-
trude it; that is, canse the tongue to curl
up or become hard.

You should now hear cither a squealing
noise in your headphanes or a noise which

A and B arc the swives forming (he vibrating

loop; C ix the mimte puyror; D, supporting

Lridge for the <cires; and 12 a roller cqual:
ihe tension on the wires.

sounds not unlike that of rain beating on
a tin voof. If you hecav a squeal in the
hieadphones give them 1o some one clsc to
wear; if vou still hear a sustained oscilla-
tion place a low-vesistance leak (from 1,000
to 10,000 ohms) across the input circuit.
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The sclicmatic um of the signal circuit.
Bl charges CL welies K1 s closed. K2 is the
brass contact, pluced over the muscle wnder
observation, aud a lammer sohich strikes it

The squeal should have disappeared, in
the list case, and upon rclaxing the tongue
vou should not hear necve impulses; while
upon protruding it vou should heav them.
In case vou have an A.C. set the A.C. hum
nay be sufficiently great to completely sup-
press the sound of the nerve impulse pro-
duced in the headphones.

PSYCHOLOGICAL TESTS

Probably the most outstanding discovery
made with this equipment is that of {inding
a close rclationship between intelligence
and speed in conduction of the nerve im-
pulse in a refiex aré.  (See note at end.)

Briefly, this rvesearch consisted of ob-
taining a large number of vecords on dit-
ferent individuals, such as the one shown
in Fig. D. These records showed a reflex
time varving from 011 to .027-second. In
other words, conduction over a “reflex arc”
in onc individual was two and one-haif
times as fast as conduction over the similar
veflex ave in another individual.  The bright
individual has a short veflex time, while the
dull individual has a long reflex time.

This, then, means that the person with a
fast reflex time probably is hetter able to
associate ideas; inwsmuch as he does not
have to vetain them for any great length
of time. It may he compared to a movie
fibm.  If it is running too slow, the story

Continued on page 1381
pag

The oscillograph is in the long box on the /qﬂ, the film is in f/m center sloping box; the oscillator

is nexl. On the table wext to the paticnt

is the signal civcuit opparatus and the amplifier is in

the rack at the toble’s end.
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An Audio Amplifier for the “Extension” Receiver

S mentioned in the article describing
its construction, the simple “Tx-
tension”  two-tube veceiver (which
was featured in the “Radio Begin-

ner” department of the May number of
Rapio News) may be made to operate a
loud speaker if it is equipped with a suit-
able “wudio amplifier”” 'The two-tube hook-
up, as it stands, vields exceilent results on
headphones; but. once the sct hax been
demonstrated with their aid to the indi-
vidual members of the constructor's family,
the desirability of a loud speaker beconies
very evident. Tt is possible to connect
several pairs of headphones to the set, but
this arrangement will he far from satis-
factory.

The purpose of an andio amplifier is to
take the comparatively weak voice and mu-
sic impulses, as they are heavd in the phones
connected in the plate cireuit of the detector
tube (V2 in the receiver part of the cir-
cuit diagram and in the iltustrations in the
May number), and to amplify them untii
they arc of sufficient strength to operate a
loud speaker.  Tn the simiplest and most
rcliable form of amplifier, this work is pei-
formed by two vacnum tubes and two in-
strumients known as “audio-frequeney trans-
formers”™ ‘The tubes are exactly like those
used in the two-tube receiver; except that
one of them possesses specinl characteristies
that make it especially suitable for amv-
plificr purposcs.

THE AUDIO-FREQUENCY TRANSFORMERS

‘The “audio-frequency” (usuahy shortened
into “A.F.") transformers ave heavy devices
consisting each of two coils of finc wire,
usually wound over each other and aronnd
an iron core. REach coil contains seversl
thousand turns of hair-like wire. One is
called the “primary,” the other the

Ve
S0C-

T1 and T2, A.F. transformers: CH and C. output filfer: J. phone jack: 11 and 1'2

ondary.”  The secondary has, usually, from
two to ten timces the number of turns that
are wound into the primary: this numerical
relationship being termed the “turn-ratio”
of the transforiner. The transformers em-
ployed for amplifying voice and music “sig-
nals” in a vadio receiver have fairly low
ratios; 2 to 1, 3 to 1 and 3 to 1 are the
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wost popular sizes.  The higher the ratio,
the greater the increase in the strength of
the signads which the transtormer affords:
but, in most ceses, the greater also is the
tendeney of the instrumient to distort the
signals. (Do not et a sadesnan sell vou
one transformer in preference to another
mevely on the basis of its higher turn-ratio;
the bhest fransforimers usunlly have fairly
low ratings—5 to 1 or lower.)

In selecting transformers for the ampli-
fier to be desevibed in this article, buy 1he
highest-priced ones you can afford: for the
tone quality of the receiver is determined
Targely by them. Good instruments can be
purchased for about five dollars apiece (list
price); the hest ones available to-duy sell
for an approximate maxinmium of twice the
amount.

AN A.F. CIRCUIT

The operation of an aundio ampuner en-
ploving AL, transformers as the coupling

=

fube cockets: R1 and R2. filnment ballasts.

¢ See page 1319 for details of Free Blucprint Offer.

devices between the vacuum tubes can be
explained  briefly.  The primary of one
transformer (11) is connccted in place of
the headphones to the Extension receiver;
so that the plate current of the detector
tube, carrying the voice or music impulses,
flows through this winding. This flow of
current in the primary causes a voltage to
be set up between the ends of the secondary,
in accordance with the principles of “elec-
tromagnetic induction.” The voltage de-
veloped across the secondary is greater than
that across the primary, the approximate
ratio of this woltage-amplification beiny
equivalent fo the turn-ratio. ‘'The Hlow of
current caused by the voltage in the second-
ary affects the grid element of a vacuum tube
(Vi—lower right)connected in the secondary
circuit; and the tube further increases the
strength of the signals hy virtue of its own
inhevent aclion as un amplifier. (Sec page
1124, Ramo Nrews for April, 1928, for an
explanation.) A second transformer (T2)
couples the plate civeuit of this tube to the
grid of another tube (V2—lower left) the
double amplifyving action being repeated by
these devices. The loud speaker, connected
in the plate or output circuit of the second
tube at the jack (extreme lower left) ve-
produces the signal impulses as audible
sounds.

BUILDING AN AMPLIFIER

The actual construction of an amplifier
that can be added to the “Lixtension” re-
ceiver, to make it work a loud speaker
satisfactorily, is a simple job for the man
who has already made the set itself. The
unit has heen desizned to go directly hehind
the sct, and will fit with it in the same
cabinet, if thHe latter is eleven inches orv
more in depth. When the amplifier is put
in position it appears to form part of the
sct’s haseboard.

‘The parts vequired ave few, and are listed,
together with their identifying svinbols, at
the end of this article. The hest thing to
do first is to give the wooden basehoard a
gencrous coat of shellac or varnish. While
waiting for it to dry, cut away the corners
of the shect of copper, as shown in one of
the accompanying drawings, and bend up
the edges so that a little can 10 inches long.
174 inches wide and 1 inch decp is formed.
Get vour soldering iren good and hot, and
then seal the scans at the corners. ‘This
can is intended to hold the two “C” bat-
teries required for the operation of the
amplifier.

Now make a simple L-shaped bracket out
of stiff brass or copper, a half inch wide,
about two inches high. and with the base
of the L ahaut half an inch long. Drill a



Radio News for June, 1928

A top wiew of the A. F. amplifier, in which the “C” batferies arve shown in place with the

wires connected to their Levminals.

hole through the latter to pass a short
wood-screw and through the uwpper end of
the upright picce another hole large enaugh
*0 pass the mounting shank of the single-
circuit telephone jack, J.

The baseboard by this time showd be dry;
the idea of treating it with shellac or vav-
nish is to prevent it from absorbing mois-
ture and from possible warping.  Now ar-
range the twe transtormers, the output
choke, tube sockets, fixed condenser, fila-
ment hallasts «nd copper can in the posi-
tions shown in the varions accompunying
illustrations and drawings. If vou hold the
bascboard with the long edge facing vou,
vou will have one transtormer, T1, at the
extreme left and at the back edge: followed
by a tube socket VI; then by the scecond
transformer 12 and the socket V2: and
finally by the output choke CH and the fixed
condenser C.

Place the transformers with their primory
connecting-lugs or pests facing to the left.
Arrange the tube sockets so that theiv “G”
and “P” posts are neavest the back edge
of the haseboard. With the parts in these
positions von will find that all the con-
neeting wires are extremely short and easily
installed. Do not screw the instruments
down vet; but mark out their outlines and
“spot” their screw holes with a hard peneil.

Screw the mountings for the two filament-
hallast resistors jusl in front of the trans-
former T1. Screw down the little L-shaped
bracket in the right-hand corner of ihe
baseboard, and then mount the jack so that
its opening faces vou.

WIRING

You will have to drill through the base-
hoard only a few holes, for some of the
connceting wires. You can determine the
exact spots for these holes by studving the
pictorial wiring diagrams and noting where
the wires disuppear through the board. It
is possible to keep all the wires on the top
surface of the baseboard; hut by running
a few underneath vou will avoid many con-
fusing “cross-overs” and also improve the
appearance of the amplifier considerahly,

After dvilling these holes, you can now
serew down the transformers, sockets, choke
coil and condenser, and proceed with the
wiring. Ior the latter worlk, use flexible in-
sulated wive; several good kinds ave sold
in every radio store. Single, ruhher-covered
flexible lamp cord is also suitable for the
purpose. You may follow either the sche-
matic or the pictorial diagram, as vour ex-
perience permits. If you use the pictorial
diagram. run a pencil through each line in

The other wires qo to the Latteries and the set proper.

the deawing as von solder in place the wire
it represents. When all the lines have been
hlacked out, yvou can he certain you have
completed the job.

When vou have completed about half of
the wiring, nail the eopper can for the “C”
halterics in the space between the filument-
ballast mountings and the telephone jack.
Use very short nails with flat heads, or
even large tacks, so that the batteries will
sit properly in the contiiner.

On the awplifier unit itsclf, three of the
connections, running from the “F” posts
of the transformers and frow the negative
(“A—") lead to the tube filunents,are made
of lengths of flexible wire abeut six inches
long.  These go to the two “C” batteries.
Coming out of the amplifier will be six
niore flexible wires, which should be cut
about a foot long.  These are numbered
from 1 to 6 in the wiring dingryams, and
are handled in this manner:

CONNECTIONS TO ‘LIlIF RECEIVER
Wires 1 ancl 2, soldered to the “1” and

D7 posts ot transforiser T1. connect with

The audio-frequency amplifier connected to the two-tube receiver.
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the wires similarly marked P and B in the
hunched battery cable which forms part
of the two-tube receiver proper. In other
words, they lead to the two finner springs
of the telephone jack J in the set; so that
whei you remove the headphone plug, the
detector tube s automatically connceted to
the woplificr,

Wire 3 connects to the side of the switeh
SW (also in the set) which runs to the
filament hallasts R1 and R2 (again those
in the set itself). Wire 4 runs to the sides
of condenser C3 and resistor R4 in the sct,
to which the “B4A mp” wire of the battery
cable is connected.  Wire 5 gocs right to
cither plus post of sockets VI and V2 in
the sct, connecting to the “A" lead. Wire
6 should be extended to form an additional
part of the battery cable; it runs to “B 4
1357 volts.  (As the original set requirved
only 90 volts of “B™ battery, another 45-
volt block should be added in series to the
present two, and this connection made fo
the “-.7 terminal of this battery.)

With the amplifier unit placed against
the set in the position shown, these con-
necting wires will Dbe short and will not
affect the operstion of the receiver in any
way.  The amplifier becomes an actual part
of the sct, as it is now controlled by the
one filament switch (SW) on the front
panel.

As there is no wiring on the under side
of the bascboard of the recciver, and there
is some on the amplifier, it will be a good
idea to vaise the latter above the level of
the cabinet hottom by means of four little
rihher feet screwed to its under side at
the corners.  Rubher-headed tacks are also
satisfactory.  These can be bought in any
hardware store.

Two “C" hatteries, cach of 41/,-volt rating,
are placed in the copper can. These will
last for a long time (as much as a year),
as there is no actual drain on them.

OPERATION
To obtain sctual results from the anipli-

The “C” batteries
have been removed from their can, so thal the transformers and sockets may be viewed.
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fier after it has been connected in the fore-
going manner, insert a 201A-type tube in
the socket marvked V1, and a 112\ in V2.
The filament-ballast resistors R1 and R2
should he each of the ij-ampere size; as
the 201\ and the 112A tubes each draw
this much filament current.

Now simply push the plug, connccted to
the louwd-gpeaker cord, into the juck J on
the amplifier, turn on the filiment switceh
SWoand tune the set, as yvou have already
learned through previons experience with
it. Tf it worked afl right hetove, on head-
phones  alone, and produced  faivly  good
signals in the latter, it will now work with
the loud speaker withont fuil. “The trans-
former-coupled type of audio amplifier is
practically  fool-proof, and will work the
first time it is hooked up—providing, of
course, it is hooked up properly.

TYPES OF LOUD SPEAKERS

s vou probablyv will buy a Joud speaker
for the first time cither when vou hegin
or after vou finish this amplifier, a word
of advice about this important instrunient
will not be out of place.  The most gen-
crally: used type of speaker nowadays ix
the “cone,” which usually takes the form
of a large single or double paper “dia-
phragny” of conical shape, with a driving
unit, supported on a suitable stand. Dif-
ferent mekes vary in diameter fronc about
10 inches, for the smallest size, Lo 36 inches,
for the lavgest; one between 16 and 24
inchies is usually best for the average size
home. Ranro News cannot recommend spe-
cific makes of speakers, but the gencral
rules of conmon sense apply to the purchase
of this instrument just as they do to the

i AERIAL Vi

7. SECTION. BEND UP ON DOTTED LINES. CUT

/ DETAILS OF "C"BATTERY CAN. CUT AWAY SHADED
/|( FROM COPPER OR BRASS SHEET.
|

///

L

Povapper or brass shect, YW w3V dapehes, is aid out gs shoscn.
ot oseith tip shicars and the sides bent alona the dutted hues
sestions to make the can solld,

parchase of any manufactured  products.
A high-class speaker will average bhetween
%25 and =35 (list price): there are good
anes that cost less, and exceellent ones that
cost more. Remember that the best set
and amplifice in the world will sound “rot-
ten” through a "rotten” loud speaker. It
vou have sensibly equipped your amplifier
with good transformers, assure voursclt of
complete satisfaction in reception by buy-
ing a good Joud speaker.

Anotlier type of loud speaker which is
enjoving rapidly-growing popularity is the
so-called “exponential” horn. This usually
takes the form of a large curled-up horn
which closely resembles un overgrown prot-
zely it opens up into a mouth which may
he as Javge as three feet square.  Although
many horns advertised as of the “expon-
enlial” type are not truly so (see page
1342 of this issue for a discussion of the

8" e

Tiie shaded portions are cut
Neldvr i orun along the iuter-

advantares of this form of horn), they give
good restilts hiccause of  their long tone
chambers.  In appearance thev are rather
ugly, unless they ave completely enclosed
in a cabinet or otherwise eoncealed.  Such
horns should net be mounted in the sanc
cabinet with the sct, as the vibration of the
air in the speaker's tone chamber will cause
annoyving  “micraphonic”  noises  (due to
shaking of the tubes).

Sonie excellent advice on the proper place-
nient of the loud speaker will be found in
an article by Charles Magee Adams, also
prioled in this number.  (Page 1310.)

APPARATUS REQUIRED
‘The Jist of component parts needed to
build this trinsformer-coupled amplitior s
us follows:

(Contipued on page 1366)
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NOTE '~ WIRES1-6 ARE
FLEXIBLE LEADS RUNNING
FROM AMPLIFIER UNIT INTOQ
THE RECEIVER PROPER,

In this seliematic civcuit dingram

dotted line is the hook-up of the two-fube receiver

published in May Ramo Nrws

the portion above the

Beneath this line i

the awmplifier circuit described in the present article.
full directions are given on a preceding page for con-
necting the amplifier 1o the receiver for operation.
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How To Make The Neutroheterodyne*
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N the construction of the Ncutrvohelero-
dvne, the most vital parts are the five
coils or transformers which are shown
in the diagran, from 1.1 to L5 These
are of simple mechanicat design and may
easily be bullt with tools found in the
avernge home workshop. Complele details
for m'nking them ave given in the follow-
ing paragraphs. )

Taur different types of coils are used in
the receiver. L1 is the oscillator coupler,
1.2 is the antenna coupler, L.3 and L1 aye
internrediale-frequeney  transformers, and
1.3 is the sccond-detector coll. With the
exception of the second-detector coil, all
windings of each transformer (coil) are
wound on a single bakelite tube having an
outside diameter of 2 inches and a thickness
of 1/32-inch.  The form for the antenna
coupler is 417 inches long; the forms for
the other coils are 4 inches long.  'The
second-detector coil differs from the others
beenuse of its extra tickler winding, which
is wound on a small hakelite tube placed
inside the larger forn.

The letters usce to designate the terminals
in the constructional drawings arve the same
as those used in the wiring diagram. ‘'t'he
“GT and M7 terminals are placed 3/16-
inchi helow the teps of the bakelite tnbes;
all others 74-inch above the bottoms ot the
tubes.  The proper location tor the lower
terminals may be determined by wrapping
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Buack view of the compleled receiver.

# Rapto News Bluepriut Article No. 56.
i Physics Department, Cornell University,

HDOHO®® GO0

Complete Instructions for Building A Seven-Tube
Receiver Possessing Remarkably Good Characteristics

By Herbert J. Reich*

@ piece of paper around the outside of the
tube, warking off the length of the cir-
cumference on it, und then dividing this
length into eight equal parts. Iixceltent
terinals may be made with 4736 or +/10
brass machine screws, ,-inch tong.

One of the drawings in these pages shows
the location of the terminal posts and the
spacing of the windings for the antenna
coupler or first-detector transtormer (L2).
The sceondary winding consists of 70 turns
of No. 26 D.C.C. wire, started J4-inch be-
low the upper end of the tubing. ‘I'he npper
end is connected to terminal “G,” and the
lower end to tewmninal “IR,” which s di-
rectly under “G.” A space ot Vi-inch s

left between the bottom of the secondary’

winding and the top of the primary wind-
ing.  The lutter consists of 40 turns of
No. 31 D.5.C. wire, tapped at 10, 20, and
30 turns. ‘Fhe top, ov aecrial, end ot the
primary is connected to terminal “A,” and
the bhottom to terminal “40.”  The. taps
ave connccted in ovder to terwinals “10,”
Y30, and 8007 The casiest way to take
out the taps is to drill loles in the tubing
at the proper points and ejther cut the
wire and pull it through, or pull throngh
loops long enough to vench to the terminal
posts.

The oscillalor coupler is illustrated at
1.1. - The coupling coil of this couplcr con-
sists of 15 turns of No. 31 D.S.C. wire,

(2

@060

C8, Ct, adjustable condensers; Cll, regenera-
tion condenser; C13, C14, C15, by-pass condensers: C16, outpul filter condensér: 1. 1%
AF. transformers: J2, J8, phone jacke: DL, dial lights: and P. pluy for buattery cable.

See page 1319 for free blueprint oficr.
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started Yi-inch helow the top of the tubing.
Either of the cnds is connccted to terminal
“O,” and the other end to terminal “A."
Fhe secondary winding, 55 turns of No. 31
D.S.C. wire, is started 1-inch below the
bottom of the coupling coil.  The upper
end is connected to terminal “G,” and the
lower end to terminal “R,” Just  below
“G." The tickler winding consists of 25
turns of No. 31 D.S.C. wire started 1/-inch
below the lower end of the sccondary. The
lower end goes to terminal “P” and the
upper end to terminal “B." It is also-
lutely  essential that the secondary and
tickler coils be wound in the same direc-
tion and that thc ends be connected to the
proper posts.

THE REGENERATIVE COIL

In the construction of the second-detector
coil (I.5) the secondary, which is started
Yo-inch below the top of the tubing, con-
sists of 70 twms of No. 831 D.C.C. wire. The
upper cnd is conpected to “G” and the
lower end to “R.” The upper end of the
neutralizing winding is started Y4-inch be-
low the secondary, and consists of 41 turns
of No. 81 D.8.C. wire. The upper end con-
nects to “B," and the winding is started
at the top in such a divection as to carryv
the wire from “B” away from “N» (C!UCI\:-
wise, Jooking down on lhe tube). "The lower
end is c'(_)mu:ci.cd to terminal “N.” Thijs
winding should be given a coat of fairly
thin collodion and allowed to dry before
the primary is wound.

The primary, consisting of 40 turns of
No. 31 D.5.C. wire, js wound directly on
top of the ncutralizing winding, the wire
fitting into the grooves made by adjacent
turns ot the neutralizing winding. The
npper end connects to “P” and the lower
end to “B.” )

The tickler winding, consisling of 70
turns of No. 31 D.S.C. wire, is wound in
the same direction as thé secondarv on a
174-inch  (outside diameter) tube mounted
within the 2-inch tube. The lower end of
this winding should be at the same height
as the lower end of the secondary. The
lower end is cannected to “T™ and the upper
end to “3M.” Fenminal “M,” at the top of
the tubing, is also used for mouunting the
adjustable condenser nsed to control re-
generation. 'The mounting lug of the con-
denser is slipped over the terminal post aud
held by an extra nut. 'T'he condenser should
be bent back sufficiently so that it can be
casily adjusted thvough the top of the
shield. The other end of this regeneration
condenser connects to “R.”  The inside
tubing may be rcadily mounted by means
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ct the “G” and “M” terminal bolts and
spaced by means of washers; and should
be just long enough so that the lower end
extends about ¥4-inch below the lower end
of the tickler. This will Jeave the heads

of the lower terminal posts free for
soldering.

The tuning condenser for the second-
detector coil, a .0005-mf. mica-tyvpe fixed

condenser, is mounted by slipping one ter-
winal lug over the “GY tcvminal bolt of
the coil.  ‘This bolt should therefore be
1 inch long, instead of 3-inch.  The other
side of the condenser is connected to ter-
minal “R” by means of « short piece of
wire or bus-bhar.

THE I.F, TRANSFORMERS

The intcrmediate-frequency transformers
1.3 and L4 arc identical with the second-
detector coil, except that the tickler wind-
ing and corresponding terminals are omit-
ted, and the “R” terminal is placed on the
opposite side of the tubing from “G,” in-
stead of directly under #. ‘1he neutralizing
condensers are mounted by means of the
“G" terminal bolts in the same manner in
which the regeneration condenser is mounted
on the detector transtormer. The adjust-
able tuning condensers are mounted on the
tops of the transformers hy means of small
brass or aluminum brackets; and are con-
uected to “G7oand “R7 by short lengths
of flexible wire or bus-bar, either inside or
ountside of the tubing. Ifor the sake of

@ 09

R6) . V3 (C3)

?

The top view of the Neutroheterodyne, showing the lveatinn
0001 4-mef.
single-cireuit  jack: R1,
R3, 20-ohm vheostat,
R, filament hallaxt,

of the different components. C1,
0005-mf. condenser; J1,
grid leak; R2, 2-megohm grid leak:

R9, inclusive, 201 A-1ype flament ballasts:

simplicity it is well to wind all coils in the
samc  direction, although this js essential
only where it has already heen specified.
Collodion, fairly well thinned with a 209,
solution of grain alcohol in cther, should be

HIiS seven-tube superheterodyne
has the following advantages which
will at once attract the constructor:

(1) The intermediate transformers
may be readily built at home because
of the short wavelength (650 meters)
of these stages.

(2) The intermediate frequency se-
lected eliminates the double-reading
effect, and makes it possible to obtain
selectivity withent cutting sidebands
and spoiling reproduction.

(3) The receiver is simple, easy of
operation and designed for high qual-
ity and ample volume.

(4) The complete shielding
ployed is designed for home construc-
tion at trifling cost.

ene-

used  for fastening  all windings. 1t is
readily applied by means of a small camel's-
hair brush.  The ends of the windings
should be soldered divectly to the heads
of the bolts. After the coils are completed,

RDL3) V4 L4) R

G:S\/ @i‘/ ‘ . | (‘é_/)

199- or 20L1-type; R0, porwer-tube filament ballust: S, bat-

condenser; C2,
5-megohm
R5 1o

tery switeh: 171,
6. first 1.F.

LY ta L5, inductors.

axcillator socket: T
amplifier: 177,
neuntralizing condensers;
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the windings should be carcfully tested for
possible breaks or short-civcuits by eans
of a bhattery and a pair of phones or a
voltmeter. )

DETAILS OF SHIELDING

It should be pointed out that the con-
structor of this set will find it impossible
to obhtain ready-made shields which can be

used.  Althovgh their construction is not
particunlarly difficult, the avevage builder

will probably find it profitable to have the
shields made up by a linsmith, who has at
his disposal all the tools necessary for the

work. The seams moay be either rolled or
soldered.  'The constractional Qdrawings in-
dicate the design and  dimensions of the
shielding cans and covers. 16-oz. copper
should be uscd for the intermediate-fre-
quency shiclds, wnd 20-0z. copper for the
oscillator and first-detector shiclds, which

are open at the pancl side, and therefore
must be more rigidly madle,

The intermediate-frequency cans are made
up in three parts: the sides, which are ot
single sheets of copper with one scam; and -
the tops and the bottors, which are iden-
tical,  The latter are also made of single
sheets of copper, cut and bent to form «
34-inch flange at the edges. It is best not
Lo solder the flanges at the corners; as it
is more convenient to bend them in after
the receiver has been completed so that they
will fit snugly over the sides of the cans.

The oscillator and detector shiclds are

3

'\

2, fivst-detector socket: 1'3
power ampliger: (8, (9, C10,
C5. second-detector tuning condenser;

~
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made up in two parts only, the tops being
permanently fastened to the sides. The
base lids are similar to those of the inter-
mediate-frequency stages, except that there
are no flanges on the panel sides. A single
sheet of 16-0z. copper, 6 x 21 inches, is
uscd for the panel shield.

LAYOQUT AND ASSEMBLY

The Iavout of the base-board is shown
in one of the diagraws in these pages, and
no difficulty should be experienced with it
it the apparatus is located as indicated. Be-
fore the apparatus is mounted, holes should
be drilled, or notches cut in the flanges of
the base lids and the bottom cdges of the
cans  for the inlerstage wires to  pass
through. The exact position of the holes
is immatcerial, but the wiring will be short-
est and most direet if the holes arc cut
as indicated in the dingram. It will make
a0 difference in the pertormance of the set
whether the wires run through individual
holes or are bunched in a single hole. The
appearance of the sct will be greatly en-
hanced if the haseboard is given scveral
coats of oraunge shellac before the appa-
ratus is mounted.

The first step in assembling is to fasten

sz s

How the froat panel ap-
pears,  Cl aund €2, oscil-
lator and tuning  cou-
denser centrols; SH'L, in-
ductor sseitch; SI7, fila-
ment sweiteh; R3, vohome-
control wheostat and J1.
jack fer cxterpal tvolume
control.

the base shields in position by mcans of
small screws, placed where they will not
interfere with the subsequent mounting of
apparatus.  In mounting the oscillator and
detector base shields (81 and S2)  care
should De tuken to leave sufficient clearance
for the panel shield between these and the
panel.  As soon as the shields have been
located, all other apparatus may be Jocated
and fastened.  An easy way to mount the
coils is to fusten a strip of wood inside of
cach tube, just fiush with the hottom, by
means of serews through the «ides of the
tubing, A single sevew through the strip
will then serve to fasten the transformer
to the baseboard.

The diagram shows also the location of

Radio News for June, 1928

the jacks and binding-posts on the smalil
rear panel. This pancl has been so designed
and located that the jucks will nicely clear
the first audio transformer, and that the
plate lcad to the first audio transformer
will not be materially lengthened by the
addition of the phonograph jack. The jack
nearest the shicld is for the phonagraph
reproducer, and the other for the speaker
plug.  The binding posts are also for the
speaker connection.  If it is so desired,
either the hinding posts or the speaker
jack may be omitted; but it is convenient
to have both.

‘In laying out the pancl and panel shield,
it is well first to fasten the shield to the
panel by three or four small 4-36 or 4-10

ANT.

GND.

PWR.FIL,
+

B+ 1T DET45V.

c-a¥v.
+350 V.
C-25V.
5 24P DET 45\
A+

B+IOV
Al

SPEAKER

The wiring diagram of the Neutroheterodyne Receiver. As the
constructor solders a wire in the set he should run a colored

PHDNO PICK-UP

NOTE* GROUND CASE OF T3 AND T2 AT POINTS'X'

pencil through the wire in the diagram; thus showing exaclly
what wires have been pul in the set and precenling ervors.

Ry
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The civewit dingram of the Neutroheterodyne Receiver.
Colored insulution for the connecting wives ix yecom-

mwachine serews at points which will later
he covered up by the tuning dials.  In this
manner it iz possible to «rill the holes
through both the pancl and the copper at
the same time, and they will be aceurately
lined up. ‘the serews may be removed
aftev drilling.  T.ooking at the panel from
the front, the left-hund condenser (C2) is
that of the first detector, and the right-
hand one (C1) that of the oscillator. The
left-hand small dial is thal of the antenna-
coupling switch (SW1) and the right-hand
one that of the volume-control rheostat
(T The battery switch (SW) is at the
lower left-hand corner, and the remote-vol-
ume-control juck (J1) at the Jower yight-
hand corner.

The first-detector condenser, the antenna
switeh, and the dial-light sockets must be
insnlated from the shielding.  This may be
accomplished for the detector condenser
(C2) by making the holes for the mounting
serews and nut considerably larger in the
copper than in the panel. and mounting
@ piece of celluloid or thin hard rubber
between the condenser and panel.  Inas-
mwuch as the detectov-condenser  shaft is
not grounded to the shielding, hat connects
to the oscillator coupling coil. it is neces-
sury to replacs the brass shaft hy a piece
of 14-inch bakelite rod to prevent radiation
of osecillator energy when  the hand s
hrought near the dial or touches the netal
disl-nut. Body capacity will also produce
a noticeable effcet upon detector tuning
unless this change is made.

Small pieces of celluloid ave suflicient
insulation for the dial lights (D)) and the
antennas switeh (SW1).  As the arn of
the antenna switeh is connected 1o the
shielding, the wmounting hole through the
shicld need not be enluvued. The volue
rheostat (R1), the  oscillator  condenser
(CL), and the remote volime-control jack
(J1) may be camped dircetly  to the
shiclding,

t s best ta do os much wiring as Pos-
sible before fastening the pancl to the hase-
hoard.

WIRING TIIFE RECEIVER

The use of flexible wire with colored in-
sulation somewhal simplifies the wiring,
and, therefore, ten colors have heen used.

The cotor seheme indieated in the wiring
diagram and the lavout diagrant is such
as to mateh up with the color scheme used
in the terminal plug.  The shielding may be
used for all “A—" and ground connections,
if so desived; but, as it is difficult to solder
to the shichling because of the rapid con-
duclion of heat away from the iron, it is
casicr and safer to run wires for these leads
Where necessary, the wires may he
commceted to the shiclding by means of short
1-36 or 4-+0 machine screws, head insidce,
or by cutting a narrow strip out of the
finge and hending it down to form a solder-
ing Jug.

Lselets on the ends of the leads wher-
ever they fasten {o terminal posts greatly
simplify the wiring. Two or

also.

three wires
may he fastened to a single evelet, or an
evelet may be attached anywhere along a
wire which connects to several different
terminals. The wyjter has found this type
of connection fully as safe as the ordinary
soldered  joirt, and it has the advantage
of heing rendily removable for testing or
veplacement of appavatus. Small lengths of

mended becawse of the giealer eose and accuvacy in
wiring it permils. The originel color scheme is shozwen.

spaghetti shoudd be slipped over the wires
where they pass through the shielding.
After the apparatus on the bascboard
has heen completely wired, the panel should
be put in place.  Three or four 3-inch
No. 4 brass wood screws at intervals along
the bottom of the pancl will suftice to hold
it securely; as the tront shiclding cans re-
enforee the panel when they are in place.

OPTIONAL CHANGES

Although the writer Dbuilt this receiver
with the view of operating it in connection
with the power pack which will be described
in next montlys issuc, entively satisfactory
results may be obtained when using bat-
teries or any good “B” socket-power unit
fov supplving the plate potential.  How-
cver, it should be remembered that two
pieces of appiratus, which would normally
be connected in the receiver proper, have
been mounted in the power wnit and, for
this reason, if another source of plate sup-
ply is emploved, these must be connccted
externally.  They are two standard andio

81 and 82 ave the shields for the oscillator and the firsi-detector stages; §3, S4 and 83

are the shields for the intermediale amplifier stages ond the second detector.

Details

for their construction ave given.
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LINE INDICATES
N AND SIZE QF
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The drilling layonts 1w

the front panel aud thc

choke coils: one of which s used as an
output choke and connected in the plate-
supply wire to the power tube; and the
other as a detector “B” choke and con-
nected in the plate-supply wire to the first
detector tube.

This recciver is intended for operation
with 201A-type tubes in all sockets, except
that of the last audio stage, which usualiy
employs a 210-type power tube.  If desired,
a smaller power tube may be used in the
last audio stage, and the only change which
is necessary to make in the veeeiver is in-
serting the proper filament-ballast  unit.
When the receiver is operated with a 210-
tvpe tube, the moeunting for the filunent-
hallast unit may he shovt-civenited; as this
tube should be heated from a 714-volt
winding of a filament-lighting transtormer.
A CITLA power tube may be used with ex-
cellent vesulis.

ADJUSTIIENT AND OPERATION

When all external conneetions have heen
wade to fthe receiver and celiminatoy, and
the “B” and “C” voltages have heen ad-

justed to their praper values by means of

a high-resistance voltmeter, the receiver is
A mi-
the
tube is

ready for testing and adjustment.

crophonic ring should be heavd in

speaker when the seecond detector
tapped. A negative result on this test in-
dicates a wiring crror in cither the sccond-
detector cireuit or one of the audio ampli-
ficr-circuits; or else in {he main hattery
feads.

The adjustinents in the receiver are very
simple and should not take maore than about
five minutes ta make. The regeneration and
intermediate-frequeney  nentralizing  con-
denscrs (C8, CY, C10 and C11) should be
set at maximune eapacity, which will tend
to make all three stages regencrate.  'The
adjustable condensers (C3 and Ct) should
then he adjusted until the set oscillates,
as indieated Ly a sharp audio-freguency
whistle.  The intermediate-frequency am-
plifice will then be roughly tuned, and the
neutralizing-condenser capacities should he
cut down until oscillation ceases, 1t everg-
thing has heen corrcetly done, it shoula now
he possible to tune in stations,

| small  panel carrying th
fao phone jecks.

Taiture  of the  intermediate-frequency
slitges to oscillate is an indication that there
is an error in the wiring of these. 1f no
signals can be heard after these adjust-
ments have Dbeen made, the oscillator and
first-detector  wiring  should be carefully
checked. If incoming signals have strong
heterodyne whistles superimposed upon the
audio  frequency, cither the intermediate-
frequency or the first or sccond detector
stages ave ascillating, and the three neutral-
izing condensers or the regeneration con-
denser must be readjusted.

s soon as signals can be tuned in, the
adjustable condensers (C3 and C4) should
be readjusted until signals arve receivea
with muxinon valume,  In making  this
adjustment the oscillator condenser (CI)
shonld be tuened back and forth through
the peale to rude sure that all three stages
are actnally hiuned alike and there is not
i double peuls in the intermedinte ampli-
fier. ‘The micrnediate-frequeney neatraliz-
ing condensers may he aceurately adjusted
on signals of any strong hroadeast station.

The first intermediate stage is adjusted
with the velmne-control  rheostat turned

st r 1T
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shotes

This

shields on the bLaseboard. Tt

the nrrangement of the apparatus and

8

vecommended Lhat

the constructor follow, as closely as possible, the ar-
rangement shown here and the dimensions indicated.
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three like the lef/ one beuu/

needed, and two like Lhe one on the right.

completely off, so as to turn out the fila-
ment of that stage. 7The neutralizing con-
denser is then adjusted until no signal can
be heard, if any signal can be heard with
the volume rheostat turned off it is a sign
that neutralization is not perfect. The scc-
ond intermcdiate stage is adjusted in a
similar manner; but it is necessary either
to remove the filameat-ballust unit frow
that stage or to replace the tube with one
that has been burned out.

In order to obtain sufficient volunie
make possible these neutralization adjust-
ments, it may be necessary to turn on
second-detector regeneration fully, possibly
even to the point of oscillation. If the de-
tector is made to oscillate then the hetero-
dvne whistle may be used in place of modu-
lated signals in making the adjustments.
The first-detector necutralizing condenser
should be adjusted until this stage does
not oscillate when the tuning condensers
are sct at or near minimum capacity. Os-
cillation of the first detector results either

to

in a loud audio-frequency howl or in het-
erodyne whistles on short-wavelength sta-
The

tions. seconidl-detector regeneration

control (CI1) should be set to give as much
volume as possible without any indication
of distortion. After these controls have
once Deen corvectly adjusted, they need no
further attention.

The antenna-coupling switch is primarily
for the pnrpose of adapting the veceiver to
acvials of diffevent lengths, and need not
he shifted for ovdinary tuning. The 30-
turn tap will be found best for the average
antenna.

PECULIARITIES OF TIE SET

It will be found that the two
condensers do nut run cxactly together, and
may in fact differ in setting by as wuch ax
ten points over part of the tuning range.
This results from the fact that the oscil-
Jator tuning covers the range approximately
included hetween 1000 ancd 2000 ke, (as ex-
plained in the first part of this arvticle—
Fig. 2, page 1244, May Rane News) ; where-

tuning

as the fivst detector must cover the hroad-
cast hand, lving hetween the lintits of 450

and 1500 ke This
completely remedied only
designed condenser.

can he
wospecially-

disadvantage
b

All the data mecessary for winding the various inductors
adyne are aicen Dere.

of the Neutrohete

COUPLING COIL
A5 TURNS #31DS (.

|
|
4\ SECONDARY |
SSTURNS®310SC. |

20TURNS A 31 DCC

4 PRIMARYAND
NEUT. WINDING ®
A!TL\RNs‘Swsc
a0 - -

(3]

ICKLER i
25 TURNS* 31D5.C. ) 1

TUNING
CONOENSER

~NEUTRALIZING
CONDEMSER

L3a4

The tuning, neu-
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Because of the variation of insulation
thickness in various makes of wire the tun-
ing condensers may be quite a bit out of
synchronism, and may not cover both ends
of the broadeast band. For this reason
three extra turns have been specificd in
the design data for the first-detector and
oscilator sccondaries.  Turns should be
tuken oft the top of the first-detector sec-
ondary until the detector tunes just up to
550 ke. (WMAK). Turns should then be
taken off the top of the oscillator secondary
until the two dials read alike at about 700
ke, (about 78 on the dials), which will give
the best coordination of diul settings over
the whole vange.  All these tests should, of
course, be made with the shiclds in place.

The oscillator stage has been designed so
that it may be used with a 199-type tube
in order to reduce the filament current as
much as possible. A 201-A type may be
used in place of the 199, but nothing will
be gained by the change.

Code interference from stations operat-
ing on or near the intermediate frequency
is readily prevented by the cmployment of
a wave-trap. The wave-trap needed for
this purpose is similar to the intermediate-
frequency transformers, hut has a single
primary of 40 twrns of No, 31 D.S.C. wire.
The sccondary aud the tuning condenser
are identical with those of the intermediate
trinsformers.  The primarvy of the trap
should he connected in series with the aerial
lead (not necessarily at the set) and the
secondary tuned  untit the  intevference
censes.  The wave-trap will also cut out
the small amount of noise or static at in-
termediate  frequency,  which  may  seep
through the fivst detector.

LIST OF PARTS

A complete list of the apparatus cun-
ploved in the construction of the original
model of the Reich Neutvoheterodyne fol-
Jows: '
One variable condenser, 00014-mf,
One variable condenser, .0005-mt.
Two adjustable condensers, .000:3-

wf. (C3 and Cl);

One mica fixed condenser,

(C1):
(C2):

to .00L-
0003-m 1,
(Continved on page 1382)

(C3):
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B NEUTRALIZING lasr ok
L RN #3:05¢
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TD BOARD
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tralizing anc, regeneration condensers are mounted as shown;
connections are Jexcribed on page 1336,
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Developing the Possibilities of a Horn

PRACTICATL article entitled “An

Exponential Horn of Square Cross

Section,” by I H. Millar, Jr, ap-

peared in the October, 1927, issuc
of Rapro News (page 347); and since that
time a great many sheets of heaverboard
have, no doubt, been paticntly ent, nailed,
glued, and taped to shape, producing in-
¢xpensive  but cfficient  horns  for  their
constructors.

Another issue of this waguarine, for
August, 1927, contained an article “A Loud
Speziker With a Three-Quarter-Mile Range,”
by Clinton R. Hanna, which embodied con-
siderable information pertaining to the de-
sign of exponential horns, a subject on
which Mr. Hanna is a recopnized authority.

Now, assuming that we have made and
are enjoving one of the six-toot horns de-
ceribed in the first article, and that we are
Jooking for something clsc to try out, lct
us examine the design of our harn in the
light of the article last mentioned; partly
for the information to be obtained and
purtly for any improvements that may sug-
gest theniselves to ns.

THE HORN’S LOWEST NOTE

It is found that an exponential homn is
one whose area of cross section doubles,
triples, or multiplics at some other definite
rate, for each foot of length; this mulli-
plying number or fuctor is known as the
yate of expansion, and is an important
factor in horn design.  Our horn is §4-inch
square at the smoll end; its area is multi-
plied by some definite pumber to obtain the
arca one foot further down; again by the
same number to obtain the arca at two

Extending the Square Six-Foot Exponential Speaker
to Its Optimum Length—Principles of Its Design

By Chester Schenck

feet from the small end; and so on until,
after the tenth multiplication, the routh is
20 inches square.

To cut a long calewlation short, we will
find by the use of suitable tahles that the
rate of .expansion’ in the case of our six-
foot horn is 3.175. That is to say, what-
cver the area of one cross-section of the
horn at any peint, ‘enc foot further along
its length we will find the arca of the next
cross-section to be 3173 as great.  This
was the principle followed out in design-
ing the horn.  (Its dimensions, given very
minntely, are veprinted here for the Lenefit
of readers who Thave not « copy of the
original article, which is now out of print.
In addition, for the benefit of our readers
who Dave not ab hond the “logarithmic
tabiles™ used by the designers of horns, fig-
wres are added at the end of this article
whereby any rveader can work out his own
by simple aritlonetic—Ibprror.) ‘

Mr. Hanna pointed out that the vate of
expansion  determines the lowest, or cut-
off, frequency, down to which the horn is
a uniform radiator of tones; and that this
frequency is Gk cyeles for a horn which
doubles its area .for cvery foot, 32 cveles
for onc increasing half as fast, and 128
cyveles for one which multiplies in area
four times per foot. It will he convenicent
to determine the cut-off frequency of our
horn by platting a curve, Fig. 1, on which
rates of incrcase are plotted as vertical
distances  (“ordinates™), and cut-off fre-
quencies in cyeles per sccond as horizontal
distances (“abscissas™). ‘The three cut-off
frequencies givan arve used to locate the
carve; then a horvizontal line is drawn at

PIECE OF WOOD CLT TO
MATCH,ANGLE 40°APPROX-

IMATELY, AT LARGE END OF
EXTENSION.

N A
THICKNESS
OF BOARD

f16.3b

o
SHOWING USE OF ANGLE PIECE
TO HOLD MOUNTING IN
MITER,BOX.

F16.5-SHOWING THREE LINES OF
TAPE ON SPLICE STRIPS

L THREE SPLICE STRIPS IN PLACE.

Figs. 2 10 5, in the drowing above, give the necessary details for the construction of the
cwtension of the exponential horn. The data for the horn itself are repeated in IPig. 6a
on the opposite page, because the original article is out of print.

the height or ovdinate 3.175, until it inter-
seels the curve. Dropping o perpendicuiar
from this point to the axis determines the

The extession of the cxponential forn is the
park above the cehite band near the top; its con-
stractivn is described here.

cut-off frequoncey to be about 106 cycles
per second.

It was also stated that, if the diameter of
the mouth of the horn is made comparable
to one-gquarter of the wavelength cor-

.responding to the cui-off frequency, the un-

desirable resonance of the horn will be very
small. Dividing 1120 (the velocity of sound
in air in fect per second) b, 06 (the cut-
off frequency) gives 10.56 feet, the length
of a single wave at cut-off frequency, or
126.7 inches.  One-quarter of 126.7 inches
is 31.7 inches, which would be the corrvect
diameter of the mouth of the horn if it
were circular. The area of a circle of
diamcter 317 inches is 789 square inches,
and the side of the square having the same
area is just about 28 inches.

LENGTHENING THE HORN

Quv horn should, therefore, have been
extended until it was 28 inches square, in-
stead of 20 inches, to fulfil these condi-
tions. Possibly that would have made the
horn so long as to be unwieldy; suppose
we find out. A bricf calculation will show
us that the greatest effective length of the

L]
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RATE OF INCREASE

B4 ST 00 % % W M .\'50
CUT~OFF FREQUENCY - CYCLES PER SECOND

Iow the cut-off frequency of an exponential horn
varics as the rafe of cxpansion 45 increased.

horn, when its bell is 28 inches square, will
be 6.5825 feet, or 6 fect 7 inches approxi-
mately. We conclude then that, by adding
7 inches to the length and increasing the
size at the large cnd to 28 inches squite,
the horn should, theoretically at Jeast, show
some Tmprovement over its original' per-
formance, cven though it can not reduce
the lower limit of frequency.

After making and using such an exten-
sion, the writer belicves that considerable
betterment of the ability of the horn to
handle the various sound-variations smoothly
can be detected.  In addition, one has the
satisfaction of knowing that the horn is
mave nearly in accord with the theory of
design. Some of the improvement may be
duc to stiffening the sides of the horn and
forcing it to take its proper square cross
section.

In order that others may make the ex-
periment for themsclves, detailed divections
are here given. Anvone who has the re-
quired space near his radio set may huild
and install the extension with a minimum
of effort. (Beforc beginning, however, it
is well to measuve the width of any doors
through which the horn may have to be
taken, as there may not he sufficient room
to pass the whole assembly.)

WHAT IS A 106-CcYCLE NOTE?

At this point suppose we determine just
what the cut-off frequency of 106 cveles
gains for us in the way of low-note repro-
duction.  On page 483 of the November
1927 issue of Rapio News is printed a chart,
showing the frequency-ranges of various
musical instroments and the hwman voice,
as well as the ranges of somc radio sets
and the orthophenic horn. It will he scen
that the lowest note to be efficiently handied
hy the horn is the “A” on the Jowest space
of the bass clef, whicli is ulso the lower
limit of the French horn, and practically
the limit of the “orthophonic™ 72-inch.
(Ruite appreciable portions of the ranges
of various low-toned instrumnents are below
the 106-cycle limit, but a much longer horn
with a different rate of expansion would,
of course, be required to handle these low
notes perfectlv—and, also, they are not
entirely suppressed, even by a shorter hown.

Proceeding with the counstructional data:
fig. 2 shows the dunensions of the four
picces of beaverboard which are to he cut
to form the extension. A thin strip of
wood, used as a fliexible rule and sprung
so that it may be held with one edge pnss;
ing through the peints while another per-
sou marks” along the curved edge with a
pencil, makes a convenient device for drav-
ing the end curves on the paltern. If the
constructor has saved the vemnants of his
original sheet of beaverboard, there will
probably be enough for these picces.

It is a somewhat tedious task to cut the
becaverboard; but a medium-toothed hack-
saw blade has been found to do good work,
with compuratively little effort. After the
four pieces have been cut they may be
joined as in the original hovn, using fine
% -inch brads and 1}4-inch gurmed tape,
cut in 3-inch lengths to follow -the cuvve.

MOUNTING THE NEW BELL

For appearancc’s sake, a fairly heavy
moulding may be cut and nailed around the
large end of the extension, as the next step
in construction. This is somewhat difficult

This horn is of a txpe rccently popular. s
“cut-olf frequency” s ligh, becuuse of its
chovtiness; vet music gets tirouah, cven thoupl
it dues wot go so far as if the hori were longer.

to cut so that neat joints arve made; und
it may be onntted if desired. However, it
will he more hothersome to add it later.
By heveling a picee of wood to mateh the
gle of the edge of the assembled exten-
sion, upln'nximufcly 40 degrees, and using
it to support the moulding as it is being
sawed in the miter-box (as shown in ¥igs.
3a and 3B) a good joh may bhe done. 'The
niter-hox is sct to saw at 43 and 133 de-
avees just as ordinarily requived.

Tor splicing the extension to the bhorn,
four picces of a soft wood which will not
split easily  (sugay pine being one such
wood) about 5/16- or 34-inch thick by 2
inches  wide, are prepared. A line s
marked, lenzthwise, down the exact center
of onc side of cach of three of the picees.
Then two of these picees ave nailed on the
outside, and on opposite faces, ot the
smaller end of the extension; using the
line on each picce as a guide in order to
leave exactly halt of the wood projecting
bevond the edge of the beaverboard.

Glue showld be used hetween the woud
and  heaverboard; and  “flat-head”™  wire
nails, 1,- or % -inch long should he driven
from the inside throngh the heaverboard
and wood and clinched smoothly on the out-
side. A heavy hampier, held against the
heads of the nails, will prevent their “back-
ing up” while the clinehing is being done.
Both ends of the pieccs are next cut off
flush with the oufside surface of the beaver-
hoard; following the curve slightly, et
keeping the cut as straight as possible. This
also can be done with the hacksaw blade.
The third marked piece is then nailed across

o
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one of the remaining sides, using the line
as a guide as before, and sawing its ends
off flush with the outside surface of the
first boards placed. The complete exten-
sion at this stage of construction is shown
by Tig. 4.

Next the horn proper is laid on a table
or heach with its large end projecting over
slightly, and something soft should be placed
under it to avoid injuring the sides of
the horn while the splice is being finished.
The extension is cavctully slipped over the
end of the horn from below, using the open
side as a gateway. The sides of the horn,
as originally constructed, will he consider-
ably bowed inwardly and must be straight-
ened while being nailed. Begin on the 15t
wooden strip placed, and he sure the beaver-
hoard on that side is flattened and cen-
tered carefully before starting to nail.
Glue should be used freely, and the splice
nailed both ways from the center of the
onc side, putting on the fourth wooden strip
last and thus completing the joint.

To cover the ends of the clinched nails,
which otherwise present an unsightly ap-
pearance, 1J/-inch gummed tape may be
used all over the wooden strips, as shown
in Fig. 5, threc pieces being required to
cover each satisfactorily. Another strip of
tape should be msed to cover the line of
the splice on the inside of the horn. One
coat of white shellac on the inside, and two
on the outside, make a satisfactory finish.
The horn, with its extension as completed
is shown in the picture on page 1342.

(Continued on page 1377)
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The dimensions of the square 6-foot exponen-

tial horn ave repeated here, with the 7-inch ew-

tension indicated. The sides are cut from a

sheet of wall board (Fig. 6¢) and fastened 1o
gether as shown in Fig, 6b.



1344

‘The How and Why of Radio

Fred H.Canfield

Sechnical Sditor—
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Filters

The two large cases contuin chokes for use in audio-frequency filtevs, and the five small ones vadio-frequency chokes.

ANY set builders are of the opin-

ion  that radio engineers insert

choke coils and by-pass conden-

sers in their cirewit designs for
radio receivers cither for their own amuse-
ment or for the sole purpose of cansing the
public to purchase additional cquipment
when building scts.  Among radio construe-
tors, there has circulated the rvumor that
these instrunents may be vemoved frem
most circuits without affecting the opera-
tion of the veceivers in any way, and some
experimenters have proved this “facl)” to
their own satisfaction, at least. Towever,
when poor results are cexperienced with
such a sct, most fans think they have se-
lected a poor circuit; and it scldom occurs
to them that the trouble might he corvected
to some extent, at least, by the usc of choke
coils and condensers.

Because of the general misunderstanding
which scems to exist on the subject of choke
coils and hy-pass condensers, the writer
wiil endeavor to show the purpose of thesc
instruments in clectrical circuits, and, at
the same time, to explain how they may be
used most intelligently in radio veceivers.
It is, of course, ridiculous to asswme that
engincers specify apparatus which is not
necessary in rveeciver designs. Therefore,

AN
Gy
(8]

FIG 1

3

A4 1is _the complete civenit; B the path taken by

the R.I. curvent; C, path of the A.F. curveut,

and D that followeed by the baitery's dirvect
current,

the set builder who considers o part un-
neeessary should attempt to find the reason
why it is used before eliminating it from
the receiver.  If this plan were followed
by everyone, the average home-built receiver
would give much belter performance.

A choke coil may be described as a deviee

FIG. 3

Iu order to return as much as possible of R,
cucrax to coil P for reacucration, the choke
REC is Tuserted, keeping ilis curreat from the

phones and battery.

which, when connected in o clectrical cir-
cuit, hinders alternating currents of a cer-
tain frequency or fregquencies from passing
and, at the same time, readily allows diveet
current and alternating curvent of lower
frequencics to pass; it consists of a numn-
ber of turns of wire. Choke coils tor use
in radio-frequencey arcuits are usually of
the air-core type, while wudio-frequency
choke coils almost always have iron cores.

“By-PaSSING” ACTION

By-pass condenscrs perronn an exactly
opposite function in a radio receiver, These
may be deseribed as fixed condenscrs of
standard type, which ave connccted in a
circuit in snch a way that currents of ene
frequency or band of frequencies are foreced
to pass through them; but D.C, and A.C.
of lower frequencies are practically unable
to pass. The capacity of the by-pass con-
denser  defermines the  {requeney of  the
cwrrent which it will pass cfitcientlv.  For
example, o small cordenser (say .001 mf.)
will by-pass only high- or radio-frequency
curvents; while a large condenser (1.0 mf.)
is needed for audio-frequency circuits,

OF CONDENSERS

"However, Jarge hy-pass condensers will al-

low high- (radio-) frequency as well as an-

dio-frequency
then. .
In radio circuits, choke coils and hy-pass
condensers are conmnonly used together;
i.e., the choke coil is cmployed to prevent
currents of a certain trequency from enter-
ing a cireuit and the by-pass condenser is
used to provide a new path for the ex-
chided current.  In this way it is possible
to separate the alternating- and  direct-
current components which are present at
the same time in one circuit; and it is pos-
sible also to separate the radio-frequency
and aundio-frequency components by the
same wvicthod.  That portion of a cireuit
which consists of a choke coil and by-pass
condenser is known as a “filter.”

currents to pass through

A DOURLE-FILTER SYSTEM

A hypothetical diagram (Fig. 1) gives an
example of how enrrents of different tre-
quencies may he separated by means. of
choke coils and by-pass condensers in com-
bination (filters). In the complete circuit
(A), of this lustration, L1 is a trans-
former with a primary winding P and a
secondary winding §; B is a battery; RFC
a radio-frequency choke eoil; AFC an audio-
frequeney choke coil; and Cl and C2 are
by-pass condensers, small and large respee-
fively.  In ihis circuit a current composed
of two different frequencies is induced in
the secondary winding of the transformer
by the primary winding which, we will say,

K - T ]
' UnlTES é,
: J ]

“RFC
T, A T
P |
;i
Fic: ® ~vede :

Taco methods of wsing R.F. chokes and con-
densers fn the plate civenit of a receiver, for
the prevention of fnterstage coupling,
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is connected to an audio-radio-frequency
oscillator.  Also, the battery B introduces
direct current into the circuit.

The problem is to separate the three dif-
ferent components of the current. This is
accomplishied by the action of the choke
coils and the by-pass condensers. A glance
at the diagram will show that the R.F. com-
ponent of the current cannot pass the R.I.
choke coil (RFC) and, therefore, is forced
to go through the by-pass condenser Cl.
However, direct current cannot pass through
a condenser and the capacity of Cl is so
small that vevy little A.F. current is able
to follow this path. Thercefore, the divect-
current and the A.F.-cirrent components
continue through the circuit until the Al
component is impeded by the AF. choke
coil (AFC). This current is then forced
to pass througb the by-pass condenser C2.
As the direct current is not stopped Dby

E

- ®

FIG 5

Twa methods of wsing AF, choke coils and
condensers. A is the more uswal, and B one
wsed swhen the plate-supply curreit is heavy,

to kcep the /"hm‘ cn af from  the trais-
former's primary.
the choke coils, it passes through the coils

and malkes its return to the battery via the
only available path.

The civenit action is further analyzed in
detail at B, C and D (Fig. 1), which show
more clearly how the threc different cur-
rents were sepavated. B is the path of the
R.F. current, which is unable to pass the
R.F. choke coil; C is the path of the ALK
current, which is unable to pass the A,
choke coil; and 1D is the path of the (ln(ct
current, which is unable to pass through
the by-pass condensers C1 and C2.

USE OrF R.F. CIOKES

Now that the purpose of by-pass con-
densers has been explained, we ave ready
to consider the various ways in which cholke
coils of various sizes mav be used to ad-
vantage with them in radio cireuits. As
R.T. and A.T. choke coils are used in differ-
ent parts of the cireunit, the use of the R.IN
choke and by-pass will be explained first.

In last month’s issue of Ramo Nrews, it
was pointed out that vegencration, when
correctly used, is a great aid in increasing
the sensilivity and selectivity of veceivers.
On the other hand, in civcuits where regen-
cration is not requived, and where it can-
not be controlled properly, its presence is
sufficient to ruin reception. The same is
true of resistance in a radio receiver; in

Loooo

F1G. a

The choke coil REC eud condenser C are con-

sected as shoser, i order fo op RF. ctr-

rents out of the .. amplificr, where they
wordd tend to overlead the tihes.

tuned circuits its existence causes poor re-
sults; whereas, in other parts of the set,
it is nceded to prodiice a voltage drop for
biasing purposes, to veduce filument cur-
rent, ete.

Coupling is a consideration cqually as
important as regeneration and resistance.
It is essential to the operation of cvery ve-
ceiver that the various circuits be coupled
together; however, the way in which this
is done is often responsible fov either the
success or failure of the set. In certain
parts of the civeuit the coupling must be
highly  efficient, while in others any trace
of coupling causes poor or undesirable re-
sults.  This applies not only to radio-fre-
quency cireuits, but ilso to audio-frequency
and power circuits,  In many cases nnde-
sired coupling way be prevented by a sys-
tern of choke coils and condenscrs.

CONTROL O REGENERATION

In order to explain one of the most fre-
(quent causes of undesired coupling, and its
cfiect upon the eperation of & radio receiver,
the writer will refer again to his arvticle,
“Regeneration—What it is and What it
Does,” which appeared on page 1234 of
last month's Rapro News. In this article
it is explained that regeneration is caused
by coupling hetween the plate and grid cir-
cuits of & vacuum tube; as such coupling
makes it possible for plate-circuit energy
to be returned to the grid circnit and to he
re-umplified excessively. This coupling may

R ik s B,

Rt

Abore are tico groups of condensers of high capacity.
suilable for use as 4.F. by-passes.
power filters.
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be effected by the use of either condensers,
inductors or resistors; but in all cases the
effects upon the receiver are similar.

A limited amount of regeneration in a
receiver is beneficial; for it tends to reduce
the “cflective resistance” of the circuit, and
also improves the sclectivity and sensitivity
of the receiver. However, if the regenera-
tion is not properly controlled, the results
are unsatistfactory. Where too much regen-
eration is present, the set is unstable in
operation and is apt to enter a state of
sustained oscillation, on the least provoca-
tion. This ruins the utility of a set fov
the reception of broadcast programs; as
speech or music becomes badly distorted.

In designing receivers, engineers have
provided many ways for controlling and
limiting regencration. In some systems;
cnergy is fed from the plate circuit to the
grid cireuit with the phase of the current

” LOUD
.\I SPEAKER

Chokes and condensers also keep plate supplv

from the loud speaker’'s windings, as shown

above, A and B show an ovdivary amplificr
and C is for a push-pull system,

recersed, so that it neutvalizes any normal
feed-back current which may exist. In other

svstems, resistors are conneeted in the grid
circuit ot each tube to overcome regenera-
tion, ov other nicans are employed to reduce

Those in the upper row are
pp

Those in the lower row are of types suitable for



the efficiency of the circuit. Shielding, au-
tomatic coupling-variation and  grid-bias
control are still othcr processes which are
employed for Jimiting regencrition.

A fact which puzzles many experimenters
is that a radio rcceiver may perform ex-
cellently in one location, buf give very poor
results when it is connected to other bat-
teries or a socket-power unit in another Jo-
cation. Some ‘persons are inclined to hlame
the new location for the trouble but, in a
majority of cases, it will be found that the
new batteries or the power wmit arve ve-
sponsible.  An examination of the circuits
of most receivers will show that the same

OUTPUT

9 INPUT

FI1G. 9

How chokes and  condenscrs are ised in a
power-supply unit lo smvoth out the “ripples’
in the rectilicd cnrrent.

source of power is used to provide po-
tential to the plates of all the tubes. As
there is a certain amount of resistance in
the batteries or powcr unit, the various
circuits of the set ave linked together by a
form of resistance coupling; and, as a rc-
sult, teed-back takes place and regenera-
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the usual method; with the choke coil RIC
connected in series with the “B--" supply
wire to the primary of the R.F. trans-
former; and the by-pass condenser C con-
neeted between the filament cireuit and the
“B4" side of the R.J. transformer pri-
ary. Diagram B shows the use of the choke
coil in a shwunt-feed civeuit; by this arrange-
ment the “B” power is delivered directly to
the ylate of the tube through the choke coil
and the R.JP. energy is transferved from
the plate to the following transformer prim-
ary through the by-pass condenser. DBoth
circuits give approximately the samc 1re-
sults and, in cach case, the choke coil pre-
vents the R.F. current from entering the

In the above dllustration

are shown varions 1ypey
of fixed coudensers which

C

may be wsed in filter civ-
cuits as K., by-passes

!

|
|

In Fig. 7, at the right,
the coils marked L oand
L1 are awdio-frequency
choke colls, which arc em-
ployed cad of traus-
formers in i impedaiee-
capacity - coupled  andio -
frequeiey ampliier. The
condenser C iransfers 1/:47_;
cnergy from the plate o |
one tube to the grid of L |_| L L|
the fallowing one; the
chokcs being in I.‘/u' 4“;‘- . 1 (L" .
cuit to retain the AF, -
a B+ B .

impulses, yet supply the
needed woltuyes to  the

FIG. 7

grids and plates.

tion and sometimes strong oscillation is
producced.

CHOKES IN THE PLATE LEADS

One of the most important uses of R.I%.
choke coils is to prevent interstage coupling
which might take place through the “B”
powcr-supply device. These choke coils not
only tend to make the operation of the re-
ceiver more stahle by preventing feed-back,
but they.often jmprove the selectivity of
the sct by preventing the long “D™ supply
wires from acting in the capacity of acrjals.
When the “B” batteries are ncw the ad-
vantage of the choke coils may not he very
apparent; but, where socket-power units or
old batteries are used for the “13” supply,
the judicious use of choke coils and by-pass
condensers  will - often greatly “improve
vesults.

Figz. 2 shows liow the coils and condensers
should be connected with the “B” supply
wires of an R.F. stage. Diagram A shows

“B” supply wires; while the by-pass con-
denser provides a path for the R.F. signal
to go directly from the plate of the tube,
through the transforiner and thus reach the
filament of the next tube.

In this illustration, the choke coil anll
eondensey are used to prevent coupling.
Howcver, there are other circuits which
require choke coils to create coupling. An
excellent example of this is in the Reinartz
circuit, shown in Fig. 3. In this circuit, in
order to obtain regenervation, it is neces-
sary that the R.I. cnergy in the plate cir-
cuit of the detector should be fed back to
the grid circuit through the plate coil P
of the coupler and the regeneration con-
denser C; therefore, the purpose of the
choke coil R¥C is to prevent the energy
from going through the heallphones and
“B” battery. In this case the by-pass con-
denser (C) is variable, as it is used to con-
trol the amount of feed-hack.

(Continued on paye 1366)
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In «a tuned-radio-frequency receiver of the type
shown here, both R.F. and A.F. filters can be used to

great advantage. Three of each will be seen in the
schematic diagram above, one after each of the tubes.
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A New Screen-Grid Tube

A BRITISH patent (No. 282,150) was re-
cently granted to the well-known en-
gineer, Capt. H. J. Round, for a further
development of the screen-grid principle.
The “space-charge” functioning of the
sereen-grid of a tube improves its charac-
teristie, but has the disadvantage of the
flow of current causcd by the positive charge
on this clement.

In the new design, this is sought to be
overcome by making the space-charge grid
out of one very fine wire, similar in shape
to the filament, and directly between it and
the control-grid. The introduclion of this
vlement causces the consumption of very
little current.

The illustration shows a type of screen-
gridk tubes which has been developed in
England; in the center is the W-shaped
{ilament £, while the space-chavge grid G,
of exactly siiilar shape, is between  the
former and the control grid C. & is a
sereen-grid  of metallic gauze fixed to a

Compiled by Philip S. McLean™

cylindrical rimr R; while the disc-shaped
plate of this tube is concealed behind 8. 1t
will be seen that we have herve a five-
element tube. The development of tubes in
Furope has been towurd more diverse types
and operating conditions than in Aneriea,
(This patent is not avaifahle from the U. s.
Patent Office.)

’7 EADIRS desiving further infor-

maltion concerning any of the de-
wices described briefly on this page.
may obtain copies of the complete
patent papers from the Superintend-
ent of Documents, Government Print-
ing Office, Washington, D. C. In |
ordering, merely give the number of |
the patent, and send ten cents in coin
or money order (no stamps!) for each
copy.

Wavetraps in Transmitting
Circuits

HIS invention is the Insertion, in the
grid circuits of oscillator tubes gener-
ating R.F. currents, of tuned frequency fil-
ters for the purpose ot adjusting the phase
relation between the grid potential and the
plate current; and thereby, it is claimed,
reclucing the value of the necessary R.IF.
voltage on the grids. The fundamental fre-
quency of the filter circuits should he ap-
proximately that at which “pavasitic cur-
renls” tend to occur in the parallel grid
cireuits, sdthough the inventor states that
experiment has shown that it is not critical.
This inventian is relicd upon to increase
cfficiency and stabitize the output of three-
clement-tube oscillators, particndarly in the
case of those operating at the shorter wave-
lengths (higher frequencies). 1t is designed
to obviate the nced often found for an un-
desirably high value

of indnctanee in the

- —

—o———1 grid circuits which, in
turn, canses  unduly
high  voltages  and
makes  the operation
unstable.

(Putent No. 1,656,

N 098, issued January

I 10, 1928.)
[}

AL ST

The diagrams o this
pade, taken from the par-
fent  papers whose nim-
bers they bear, illustrate

—i]

the fundamental priveiples
claimed by the (nwventors.

e

USSR e

No.1,656,098

* Patent Attorney, New York, N. Y.

A One-Way Aerial

T() overcome the tendency of the loop
antenna to receive with equal sensitivity
in two directions—that of the desired sig-

AP

nal and that directly opposite—as well as
fo climinate the same ambiguity in loop-
compass readings, is the purpose of this
invention, which combines a vertical aevial
with two loops fixed, as shown in the dia-
wram, on a vevtical pivot. The combination
af the uniform all-around receptive char-
acteristies of the vertical aerial with that
of the loops rvesnlts in a system which

_climinates or reduces the cffect of jmpulses

from the divection opposite to that in which
reception is desived. The second of the two

L
k=l
I
|

Ll
|

—

|

= No.6,834

loaps is inductively independent of the first,
vet coupled in energy-transfer relationship
with the antenna path of the vertical aerial.

(‘This is a re-issned patent, No. 16,831,
dated Deceinber 27, 1927.)

Radio Clock Regulation
Automatic

ASS.'_\'CHRONIZING svstem tor cor-
recting clocks automatically by time
signals fromi NAA, or othev radio stations
hroadeasting cuch in a regular code form on
a fixed frequency at certain hours, is the
subject of this patent, which continues the
development of previous inventions from
the same source.

The vegulating impulses are received
through a standard radio set, which may be

(Continued on page 1380)
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A group of heavy-duty resistors, of the type needed for :Jha('e d:wduvq
cirenits (0 peweer wits, arve shotwen in thie above Picture,

Applying Ohm’s Law to Radio Apparatus

Simple Rules for Computing the Values of Resistors
Needed to Regulate the Direct-Current Supply
to Receiver and Power-Unit Components

NI important cause of the poor
results. too often obtained from
home-made  vecciving  and  power
cquipment, is the unfamiliarity of
the average experimenter with Ohim’s Law,
This fundamenta) electrical rule is applic-

Vost of the

By Fred H. Canfield

able to every electrical cireuit; and theve-
fore to every cleetrical part of « radio
receiver or a current-supply unit.

While muany electrical studies demund a
ruthematical education of the very highest
order, fortunately Obm’s Law is very sim-

.h
[ g P
<<
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310V,
I
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R6-960HMS 5 " ,'% v/
R7-659 OHMS

O—<——INPUT 220 VOLTS 47MLA. —O

—O C-40V. F16. 3

“Ohm's Law farmulu\ are essential svhen designing a resistor banb for the ‘ml'rzqe dividing
circuit of a "B porcr-supply wnit.  The cxact vahees of the varions resistor wnits may be readily
computed, if the exrrent required by ld(‘/L of the fubcs o/ the recciver, and the output avatlable

from the pewor it are kuotn.

e formydas are given and illustrated in this article.

resistors are of the wirewound type, and some are tapped so that
varions vaines of resistance may be obtained from e single component.

ple, and common-schoot arithmetic (ordi-
nary multiplication and division) is suffi-
cient to work out problems which may arise
under it. It may Dbe stated forward or
backward; and in its three fornmuas, will
give the rules: (1) for determining the
voltage ‘“applied to” or “across,” or
“dropped in” a circuit when both the flow
of current and the resistance in the cir-
cuit are known; (2) for determining the
flow of current when both the voltage and
the vesistance are kuown; and (3) for
determining the resistance when both the
voltage and the enrrent flow are known.

In cvery mail Rapio News receives from
readers wany questions which the latter
could easily answer for themselves with less
trouble and delay, by a moment’s applica-
tion of Ohm’s Law. I‘or example, onc let-
ter inquires the proper size of a rheostat
to control the filament curvent of three
201.\-type tubes in the R.I%. stages of a
veceiver; another asks data on the neces-
sary resistance values of the units in a
voltage-divider for unse with a “13” socket-
power unit whose output is 180 volts. In
each case, the sct builder should be able
to find the answer quickly without having
to write for jt; and in each case it is
easy to prove the answer and determine
that it is correct,

OHM'S LAW

Before giving illustrations of the solntions
of problems, it is necessary to state the
funduwmental principle; this is the discovery
of Profcssor Georg Simon Ohm, a German
scientist, and was announced as fong ago as
1826. (1t may be said that, while its appli-
cation is gencral, to alternating as well as
direct currents, the presence of inductance
and capacity complicates the problems of
alternating-currvent circunits by changing
the apparent resistance with every change
of frequency; while, in a direct-current cir-
cuit, the resistance remains the same so
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long as there is no actual change in the
elements of the resistors, conductors and in-
sulators.) This is Ohm’s Law, and is true
of every electrical circuit:

The voltage (or potenliul difference) ex-
isting in an electvical circuit is equal to
the product of the current passing {hrowgh
the circuit by the resistance in fhe cirenit.

As the potential is expressed in volls,
the current in amperes, and the vesistance in
ohms, we may say that the woltage equals
the product of the amperes by the ohms.
This is written as our first formula:

E=IxR (1)

Rl

%

Fl

[}

.

This diagram shotws the laboratory sct-up used
for measuriiig the resistances of circuits or
instruments,

i, in electrical cngineering, signifies volt-
age (“Electromotive Force”); 1 stands for
current (“Intensity”) and R for resistance.

The above formula (1) is useful when
we wish to know the voltage, and know
the current and the resistance in the civeuit.
It is used, for instance, to convert a milli-
ammeter into a voltmeter. A resistance of
1,000 ohms in series with the amueter does
this; for each one one-thousandth of an
ampere passing through a resistance of
1,000 ohms in gerics with the meter does
difference to exist between its two cnds,
as the formula above indieates.

We may turn this formula backwards in -

two ways. To determine the eurrent when
the applied voltage and the resistance are
known, we use it in this form: current
cquals voltage divided Dby resistance, or
wmperes equal wolts divided by ohms. 1lere
is the second Ohm’s Faw formula:

An eleetrical fuse exemplifies this rule;
when the voltage becomes too high, lhe cur-
vent increases accordingly and burns out
the fuse.

Or, supposing that we know both the
voltage and the amperape, we can deter-
niine the vesistance by dividing current into
voltage: olms equal wolts over amperes.
This is the third formula:

1
R=— (3)
I
Anoinstrument  wtilizing  this  principle is
pictured on page 3225 of Ravo News for
May.

A TEST HHOOK-UTD

In the lahoratory, the most trequent use
of Ohm’s Law is for measuring the resist-
ance of circuits or instruments. Fig. 1
iHustrates the circuit used for this purpose:
in this case R is the resistance to be meas-
ured, V" is the voltmeter which mecasures
the potential or woltage across R, and A
the amunteter measuring the current flowing
in the circuit. 1B is a battery which pro-
vides the current, and R1 represents all
other resistance in the battery circuit, such
as that of wires, conncctions, ete., and even
of the battery itself,

To iltustrate how Ohm's lLaw is used,
practical values will be given for the volt-

~age and the currvent in the circuit ot Fig.

1. If £ (the voltage) is cqual to 9 volts
and T (the current) js equal to 0.5 amperes,
then the resistance is equal to 9 divided by
0.5, or 18 ohms, by tormula (3). (Lo divide
by o decimal fraction, of course, the easiest
wav is to add to the number divided as
many ciphers as there are figures pointed
off in the fraction, and consider the frac-
tion as a whole munber; 90 divided by 5
is 18.)

Another use of Ohnys Law in a Jabora-
tory is to measure the voltage in a circuit
when a voltmeter is not available. In this
case we will sayv that R, the resistance, is
kiown to he 15 ohms, and lhat the current
has been found to be 3 amperes. 'Then,
according to formula (1), the voltage is
equal to 15 multiplied by 3, or 43 volts.

The third use of Ohra’s Law is to meas-
ure the current passing in a circuit when
the resistance and the voltage ave known.
Tor this example, let the potential be 30
volts and the resistance 3 oluns. Then, by
substituting these values in formula (2),
it will be found that the current is equal to
30 divided by 5, or ¢ amperes.
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IN THE A" CIRCUIT

A practical way in which the set builder
may use the formwulas will now Dbe con-
sidered. For an example, let us compute
the proper resistance for a volume-control
vheostat.  Tig. 2 shows the circuit which
will be used. V1, V2 and V3 are the three
R.1% tubes of the set; their filaments are
connected for parallel operation. 13 is a
six-volt storage battery, R1 is the volume-
control vheostat and R2 is a fixed resistor
connected in series with R1. It is the pur-
pose of R2 to prevent the voltage applied
to the filaments of the tubes from cxcced-
ing 5; which is the maximum that should
be used for operating 201A-type tubes.

The first step for the set construetor is
to learn the vesistance of the three tube
filaments when conneeted in parallel. From
the manufactnrers’ operating instructions it
will be found that each tube, when oper-
ating at a potential of 5 volts, draws a
current of 0.25-ampere from the bhattery;
therefore, three tubes connected in parallel
draw 0.75-ampere at 5 volts. By substitut-
ing these values in formula (3), it will he
found the vesistance of the three-tube fila-
ments when connected in parallel is equal

Vi V2 V3

e
Fi6.2 -RI R2 B
[ =
The correct walwes for the filament-coutrol

resistors (K1 and R2) may be calenlated from
the third Ohm's Latw formula, given abotve.

to 5 divided by 0.75, or 6.6 ohms. The
next step is to find the total resistance
neeessary in the circuit when a current of
0.73-ampere is fHowing. ‘This may bhe dis-
covered by using the same formulaj the
voltage of the battery is 6 volts and this
must be divided hy the current, 0.75-ampere.
By solving the formula, the total resistance
will be found to be 8 ohms.

An cxamination of Fig. 2 will show that
the total resistance of the eircuit, when a

(Contined on page 1358)

This picture illustrates the dcsi,

3 ) ] v of a wumber of differcut types of
variable resistors, The units showen have differcnt resistance wvahies;
the loweer for use in filament circuits and the higher for valtage-dizid-

ing circuits. The three types most frequently used ave shown; namcely,
weire-wound, carhon-compression, and _carbon-strip.
availalle in any desived valwe wp to 36,000 olims.

A1 three types are
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What Our Rea

MORE COIL DATA WANTED
Fditor, Rapto Nrws:

My copy of Rapro Niws rcached me today. 1
h:ve read with much pleasure your rev 1 of pol-
icy. It is all the more strange becausc of the fact
that Radio, published in San Trancisco, voices the
same policy inan cditorial
i the current issue.

There is no gainsaying
the fact that 'l of the radio
journals have neglected the
great avmy t

y of radio fans
and gone over almost en-
tirely to the manufacturers
of radio sets and parts. I
presume [ have one of the
most complete sets of radio
catalogs  in the city; it
stacks up nearly five feet high in a corner of my
laboratory.

A case in point is the Drowning-Drake. T have
seen it described at great length in .three different
journals, One would think it was the very acme
of perfection. Tt is a very good little sct for four
or £vo hundred miles, but compared to u goad fives
tulie neutrvodyne, it is absolutely worthless; mine
now rests safe in the junk pile.  As iar as the
neutrodyne is concerned, you will go a long ways
to find its equal.

You will remember the bue and cry which was
raised two years ago ahout single-control. 1 leave
it to you as to who started it and why: anyway, the
radio journals put it over, I will admit thut Rapro
News has done hetter by us than any of the other
magazines, You have given us a lot of coil and
condenser constauts, and I bope vou will keep it up.

A subseriber asked the cditor of Popular Radio
why he did not give his rcaders more technical and
descriptive articles and fewer descriptions of manu-
factured sets. The reply was that we bad g57,
and that was =nough., A DBritish correspondent
asked Popular Raedio for the cail constants of the
LC26, The reply was that not many amateurs had
the ability to wind a coil with the exactness re-
quired. Ye Gods, what a slam! My hoy can wind
a few coils on an oatmeal bLox and hring in any
station on the Pacific coast. TIf it were a
of winding coils for a R.I°, amplifier to
with a gang condenser, there might have heen some
excuse for this, Alr. Cockaday referred all in-
quiries to the Precision Coil Company of New
York City, whose price for tbe coils was 500 X
fell for this too—and now Mr. Cockaday’s coils are
also in the junk pile.

Ar. Gernshack, owners of radio scts arc what
make Dbroadcasting possible, and all we want is a
journal that reeognizes thix and gives us somce
consideration.  As your correspondent from Los
Angeles says, we don't need cr gs; we get all of
them we need for nathing. We need technical ar-
tcles for the advanced amateurs. articles for the
beginn We need to he told which end of u coil
is the grid and which end the filament end. We
need to be told the effect of winding the primary
on one end of the secondary or in the middle or
separiated from the end of the secondary. We nced
to Dhe tald how many turns of different sizes of
wire are necessary on a 2-inch form, on a 2%-inch
form, or a 3-inch form to tune over the bhroadcast
hand with a .00035- or .0005-m{, condenser. Also,
the cffeet when the same coil is placed in a shicld.
I had to find out this when I placedd my cals in
your Peridyne shields, and discovered that 4638
meters was as high as I could tunc. 5
Maxwrrnn ITamrLton,

Portervitle, Calif.

A SYSTEMATIC STUDENT
Editor, Rapio News:

I have just read your April editorial. I have
read your magazine regularly for several years, hut
I bave never subseribed.

The two rcasons for this
may {uterest you  as  the
publisher, but I ask you to
| read them as cditor. The
| “outsider” fimpression you
"speak  of has been very
strong. Not that it made
any differcuce to me how
much money you made, but
it did scemn as thaugh. the
radio  magazines  existed
primarily as an indirect ad-
vertising medium, This impression. of course, is
not ahout Rapio vs alone, but included all the
gazine: even Radio Eugi-
necring, to which I rather accidentally suhseribed

several “years ago. The continuous flow of ‘‘best-
cvers” bLecame “Wolf, Wolf.”

Yet the veason I centinued to read rudio maga-
zives was that I waunted to learn more about radio.
And so I did not subscribe: I bought tivo copies
second-hand as soon as available, at 10c cach. T
took out the staples, cut out the articles which
scemed, to me, to contain vadio facts and punched
them for a three-ring hinder (letter size). Then [
Yaboriously thumbed “Standards Circular No, 138,
and got the imdex nmumber as nearly right as [
could, I haught two cepics simply hecanse so many

UDGING from thc quantity of mail

which has been pouring into our office,
the change in the editorial policy of
RADIO NEWS, announced on the edi-
torial page of the April number, has met
with the widespread approval of our read-
ers. A few typical letters are printed on
this page.

The editors are anxious te obtain as
many expressions of opinion as possible;
ag these will enable them to choose ma-
terial for the magazine which will be of
the greatest interest, Readers who have
not yet filled out and mailed in the voting
ballot, on page 1275 of the May number,
are therefore urged to do so immediately.

of the articles to be saved overlapped, requiring @
sadly Jarge amount of time, scissors, and paste.
Thus 1 have slowly got some dope together where
I can find it under rational radio headings; amd
study it in what time is left, and add to it prop-
crly when more comes to hand.  “Lefax” saw the
tight in 1927, I subscribed. ditor,
have I been a lone plodder in my erfort to uccu-
mulate radio information? T am no engineer, but
ounly a “gereral who owus a couple of
15.C.1.. sets, old ones at that
All articles and “‘items” should carry somewhere
in their title their eorrect “Dewey’” mumber, The
LEnglish magazine, Leperimental Hireless, does that
much, as yon know. The second thing to do is not
SO Cas) Dut some head work by the sct-up man
might muke it possible to “hac andd separate the
news  from the fact type of article, so that oune
copy of the magazine would do for filing purposes.
Tt me look in this April number: I've opencd to
page 1126, Well, now, wonldu’t it be better to put
page 1123 where page 1123 ix, so that both the
tube article and the KWL article couldl he taken
out for filing? Radio Rroadeast does this in a
kalf-hearted way, but does ot print the Dewey
nutnbers because “they feel it s not of wide cnough
interest to their v 'ovet 1t does give spaee
w admirable. wembered summaries of radio peri-
odical articles. Jorux Wiaxrg,
1558 Aassaclhusctts e,
Cambridye, Mass.

.

o

(Mr. Meare's suggestion about “‘making wp”
Ravro Nrws wo that one avticle may be od -
tact withont spotling the first peae of the followeing
article is a4 good onec; but wunfortunately mechanical
difficnliies make Ut practically impossible for us lo
followw it faithfully cvery mouth.  Nor is the
“Decey’ 1 vndersteod by cne in oa lucidred
of owr readcr Ia the fparticular case of the
shovt-seuve recoiver onr cervespondent mentions, ice
might remind him ilat he can ebtain complete. full-
size bluweprints covering the construction ef this set
by merely asking for them end sending ten cents
i stamps ta cover the cost of mailing.—~1DpITOR.)

DISTRUSTS COMMERCIAL ENGINEERS
Lditor, Rabpro Nrws:

I have just purchased the April number of Rapto
News and. after reading your frank editorial, 1
have decided to give you my subscription for a
vear, Leginning with the May issue.

I will be as frank as you and say that, while I
have been buving Rapto News from the newsstands
for vears, the have been many times when T was
thoroughly disgusted with it, and swore I would
never buy another copy; but fear that I might miss
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ders Think Of Our New Policy

something has kept me in occasional touch with it.
Theve are three suggestions I would like to make:

(1) Eliminate ike colored (rotogravure) shects—-
at least the full page of the artists. These doub:-
less more than the regular sheets, and I don't
think they get you anything., Dersonally, I don't
care for them, and pay them no attention.

(2) If your writers are o
conneeted  with  manufac- 1
turing or sclling concerns,
do not show that inferma-
tion.  The public reads he-
tween the lines (if at all)
and lays o I grant you
that persons so connected;
are more capable of putting |
out real articles than most|
amateurs arc; hut just now N,
they are on trial, with the
circumstances already against them.

(3) Give the amateur a little more atiention. He
has just heen recognized hy the whole world, and
he must be reckoned with, Besides, he is far more
interested in radio than the average B.C.L.

The whole radio game us we have had it for the
past few years is at its turning point and the
magazine that comes clean with its readers will
weather the storm. If you live up to the edi-
torial mentioned, I sce no reason why you can't
continue to hoast of radio’s greatest magazine.

M, B. DreENNEN,
510 St. Charles Ave., Birmingham, Ala.

DIAGNOSIS AND PRESCRIPTION
Iiditor, Ranto Ngws:

You were kind ennugh to write me in response
to a little note of mine written when my subsecrip-
tion to Rapio Niws expired. You state the edi-
torial policy of Ranie News has been radically
changed with regurd to the publishing of “inspired™
constructional articles.  (Dr. Chase, whose letter
was printed as part of the editorial on page 1097
of the April number, was informed of owr change
i policy before the magazine appeared. —EpiTor.)

As a lone, and for all T know, a peculiar, reader,

"my views and desires in radio magazine reading

arc of small value. I realize also that I know
nothing of the husine end or problems of your
business. Ay impression is that the hurden of ex-
pense falls on the advertiser; but that the rates he
pays are determined by the number of subscribers,
or the circulation. It wounld therefore seem to me
an cxccllent idea to so edit your magazine that most
“radio fans” would be readers. To me it secms
that radio editors in general assume that radio fans
are mentally poor and morons.  They publish an
article on how to “‘construct” the “XYZ" receiver,
but the article is not a constructional article. 1t
calls merely for the assembly of the manufaciured
radio parts of the “NYZ" company—which, of
course, “inspired” the article. The finished set may
be good, bad or i rent.  Of what educational
value is such an article? 1fow much reliance can
he placed on the description contained in the ar-
ticle of the **NYZV set’s selectivity and sensitivity?
Nome at all, naturally. Such articles prostitute a
magazine, canse its readers to distrust it, and do
not really do justice to the “XYZ” products.

I am a physician, and radio is my hobby.
Naturally, I know many ‘“hams,” “B.C.L.s.” and
“fans,” to whom I have talked. All appear to be
disgusted witin rhe radio magazines now on the mar-
ket because of these ‘inspired” articles and the
paucity of real radio educational articles. From
my little viewpoint, I believe a radio magazine that
would puhlish sound and trustworthy articles of
educutional value on radic (and I don’t mean highly
technical. either), together with a scetion on “Trou-
ble Shocting,” “Questions and Answers,” “Book
Review,” and construction articles that describe the
home construction of parts =
as well as the :\5<cmbly,|
could not help but have a
large circle of readers; the
ize of the circle being di-
rectly proporticnal to the
trustworthiness  and  value
of the articles printed. Any
widely-read magazine should
not lack advertisers. I be-
lieve that when you betray
and belittle your readers
you are killing the goose that lays the golden epg,
even though the advertisers are the financial back-
bone of the publishing business,
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I have not found among my friends any who are
interested in the pictures or studio articles such as
vou publish, or in fiction stories, or other material
that to me appears expensive and irrelevant. Give
us the meat of the radio game—the how and the
why of the whistle and the howl. T would enjoy
an article on how to make an audio transformer or
a battery charger or a vacuum tube, even though
I never tried to actually make the article myself.
In the end, especially if I did try it, T would have
a lot of respeet for the manufactured article and
would undoubtedly purchase one manufactured, per-
haps by your advertiser. Do such articles hurt the
radio trade? T doun’t helieve it All radio maga-
zines begrudge space to the “‘Question and Answer"
department; hut I believe this is one of the most
interesting sections and should lLe given more liberal
treatment.  Aost people read that section first.
Why? DBecause they thirst for knowledge,

I will mail you a copy of the Journal of thr
American Medical Association if you say the word.
Here is a trustworthy magazine devoted to its read-
ers, You won't find any articles lauding the usc of
Parke, Davis or Sharp & Dohme, or some other
pill or article. The material is the “meat” of the
experiences of carnest seekers of knowledge, No ad-
vertiser gets the slightest consideration in any of the
articles. No trade names are mentioned. It is all
“*trouble shooting’™ and educational,

Frang H. CHase, M.D..
2362 1i'. 215t St., Los ~lngeles, Calif.

APPROVES FREE BLUE PRINTS (MOST DO
Lditor, Raplo NEws:

ITad you not chianged your policy, I would have
changed to another maga-
zine,

llow often I have
wished for the number of
turns of coils, the capaci-
tiecs of fixed condenscrs,
ctc.. instead of makers’
product-names!

A very few of your
readers are capahle of
building the new A.C,
scts.  Therefore, it is a
wise move to describe sets
they ean build from parts which are easily obtain-
able and to accept advertisements for finished prod-
ucts in your regular advertising columns,

The blueprints at 10 cents each will he accept-
able to many who, like mysclf, would prefer the
blueprints to huild from, irrespective of the fact
that they show manufacturers’ names for specified
parts, Hexry WENzEL,

81 Keap Street,
Brooklyn, N. V.,

SHORT-WAVE DATA DESIRED
1 certainly approve of your new policy of nat
Loesting any article by the manufacturer’s name.
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Nowever, if the piece of apparatus used is in any
way unusual, a minute description of its construc-
tion should he given,

1 also thoroughly approve of your recent attitude
of adding what might be called a short-wave de-
partment.  There are thousands in the country who
have a B.C. set in their home, and in the hasement
or attic a “ham” station.

J. G, WiLBouRNE,
Birmingham, Alabama.

BUT THERE ARE FEW MATHEMATICIANS
kditer, Rapio News:

I wish to take this opportunity of commending
your new policy. Tor the past year or miore you
have published wmore radio junk than cver before.

Personally, I think your journal would do much
hetter it it featured more technical articles of a
semi-scientific and mathematical turn and not so
much material of a purely pictorial and amusement
value. Witriam E. Muwnrog, M.D,,

303 Alexandcr Street,
Rochester, N, Y.

FROM A DX LISTENER
Lditor, Rapio News:

I wish to compliment you upon your statement
of a changed policy for Rapio News, For scveral
months 1 had been disgusted with the policy of

(Continved on page 1353}

List of Broadcast Stations in the United States

(Continwed from page 1318)
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~ i = o — — Py .
Radio ¢f 5% L Radio ¢f &% || Radie ef &2 Radio ¢L 52
Call BRGADCAST STA. s« 3% Call BROADCAST STA. s¢ 373 1 "call BROADCAST STA. se 35 cali BROADCAST STA. ay g‘,;
Letter Location 22 gz Lotter Location 2s &2 '] Letter Lacation 2s g2 Letters Location 3z &2
WJBU Lewlisburg, Pa.. .. ... . 214 100 | WLIT Phllddelphia Pa p WNOX Knoxville, Tenn. . . WRHM V\Jlnneapohs Minn... 261 1000
WIBW New Orleans, L 238 30 " WNRC Greensboro, N, C rbana, Il - 500
WIBY Gadsden, Al 234 50 b WNYC New York, N,
WIBZ Chicago Helg! 208 100 WOAI  San Antonio, To\
WilD \h)uwhmn b JFA366 0 10001 WLTH  DBrooklyn N Y.. WOAN Lawrencebur . T
. 232 500| WLTS  Chicago Tl WOAX Treunton, N

441 3000 | WLW

1( (l)ndnmtl ohia,

Shelby, Ohi

(norhblo

AlS0 3
Dallas, Tex.

mLs) -49.96 meters 200 WOBT Union City, Tenn.. R 46‘ 500
'K *454 30,000 earny. N, J... .. WOBU Charleston W. Va. RRS Racine, Wis 24y 50
(3XL, 59.96 meters, 30 k.w.) Cazenovia, N. Y., woc Davenport, lowa. RST Bay Shore, N. 211 250
wiag el Sitn ""”{’nﬁl‘;" 12,0001 WAk 89 Dartmouin das. WOBA Titeraom X7 WRVA Stienemendvas 00 501 3000
pt ADSIng, i e, ATLeTRON . 3
WKAV L.ALranlx: 7\‘1 B S W Qﬁ?xfﬁ%‘u D. C WOl Ameg, Towa. .., ... WSAI tCincinnati, Ohlo 361 000
WKBB  Joliet, Iil..... . .. Columbus, Ohto. . ... WOK See WMBB WSAJ  Grove City, 224 250
WKB Birmn.uham Ala 'Chlcuso, n..... e WOKO DBeacon, N, WSAN  Allentown, Pn. Ao 222 100
Webster, Mms Louis, Mo. | WOKT Rochester, WSAR  Fall River, Mass 213 250
Mncon Ga. WOMT ianitowoe, Wig WSAX Chicago, Ill. (port.)... 204 100
WKBG Chicago, Hl Newport, R I. (por( ) 00 Philadelphia Pa WSAZ Huntington, W, Va 250 100
WHKBH La C @, 1Chieago, 1. \ WOOD iGrand &{'\mde Mich, WSEB Atlants, Ga.......... 476 1000
WKB! Chicago, 1. . Dclrml Mich, o woaQ Mo. WSBC Chicago, Il 500
WKBL Monroe, Mich, . 205 15 Peoria Heiehts, 111, . WGR WSBF  St. Louls, Mo. 250
WKBN Youngstown, Ohio. 214 5 WMBE &1, Pau), Mion. .. .. (A WSBT §0|1Lh Bend, Tud, 500
WKBP  Buttie Creek, X 317 °%0| WMBE Richmond. Va.. | woso “iButiia &‘.’v Mo WSEA Portmouth, Va 500
WKEBQ 3219 .")i;() WMBH )olglllgmlr\lld wow Omaha, Nebr WSGH Brooklyn, N 500
WKBS 217 100} wmsp 1Chicago, 1. WOWO TFort Wayne, h\d WSIX Q(mm:!\dd Tenn 250 150
WKB“;' 3) 50 WMBJ }\ (KC(’QDD;[ Penn IWPA (Al:o “;vbQque&cra, 1000 watls) wgmc 73
WKB 10¢ MBL akeland, Fla. ce :
WKBW 7 .;(l(l(: WMBM \llempnl WPCC Chicago, IIl... ... .. 224 500 | WSMB New Orleans, La.
WKBZ 0 15| WMBO Auburn, N, WPCH iNew Y Y 326 WSMK Dayton, Ohio.
WHKDR 8 15| WMBQ Drnoklyn N. WPEP \V'\u}\mv n, I 16 0 WSPD Toledo, Ohio
WKEN 7 750 | WMBR Tampa, Fla.. WPG ntic € 3 3000 \Ild(llowwn
WKJC Aancist 2 50| wMBS Iewovne, Pa.. ... WPRC IL\rr.shurL 0 100 |
WKRC  Cineinnati, Ohio. 6 500 | WMBW Youngstown, Oblo WPSC  StateUollege, Pa. 00 3()0
WKY Oklahoma City, Okly S 150 ([ WMmC Memphis, Tenn.. WPSW  Philadelphia, Pa 07 Petersburg
WLAC  Nashville, Tenn . 5 5000 WMCA 1New York, N. Y WPTF  Raleigh, N. 5 lf)()(l Burmlo. \1 '\
WLAP Loulsville, Ky. .. R *30 | WMES Boston, Mass waQa Aiomi, Fla, 381 Syracuse, N.
WLBC \hnnoam]»lls’ \[lnn g [F]- 500 wml’c Luu-er Mich wg:g uw;l;\nl(;}l Y P P 5_1 %lﬂl?{f‘t\;l}l}-l ks
- Cli E , Ma
WII:SF 0 WQBA T \) Cleveland, Ohlo
WLEBG 4 5 WaQaBC 6
WLBH 3 Norman, Okla. wWQBJ larks l\'r 0
WLB!S WNAL Omaha, Neb. WQBZ \\ mr'on \\ 50
wiem el 10t WRAF  Laporie s Streator, TII.
WLEN WRAH { Richmond, V.
wiso | ( NP een Hils, Ve, ')03 10, 200
WLBQ \n\umi 1. | ‘WRAK i P . Toccoa, Ga . 210 250
WLBR Rockford, Iil. WRAM Galeshurg, INT. Atlanta, Ga. ' "27 ”0{)
(rmm Point, Knoxville, Te WRAW Reading, Pz, Hartford, Conn. . B35 500
Waghington, WRAX Philadelphia. Milwaukee, Wis, . . 294 1000
Rocheste . | WRBC Valparaiso, Ini.. Aidland Park, N. J... 207 15
WLE X Lm" Memphis, Tenn. | WRBH Manchester, N. H.. ... ( Chleago. IM. ... .. .... 227 500
) Eigin, T1i. (time s WRC Washington, P. C.. . *%{8 500 | WWJ Detroit. Mich, . 353 1000
Carbondale, Pa. WREC {\lemphis. Tenn. 250 500 | WWL  New Orleans, La 246 500
z ",.‘ | WREN Lawrence, 254 730 | WWNC  Asheville, N, C . 297 1000
» gton, Mz\ss... o r WRES Quincy, Mass. 217 50 | WWRL tWoodside, N. 200 100
WLIE  Sce WGN | Short-wave trnsmit u‘r) WRHF  Washington.D.C.(day) 322 150 | WWVA Wheeling, . Va ..... 517 250
®sllowed higher daylight'power. **Standard or coustant-frequency transmission. tRetote Control.
LIST OF CANADIAN BROADCAST CALLS
€FAC Calgary, Alta,.... 500 | CHCY Ldmonton, Alta, . cJOoC Lethbridge Alta...... 268 0 | CKOC  Hamilton, Ont........ 341 100
CFBO St. Johia, N. B . 30 | CHGS  Summerside. P. CJOR ' i CKOW Toronto, Ont §]7 500
CFCaA Toranto, Ont... 500 | CHIC Toronto, Onf.... CIRM CKPC Preston, Ont. .{;AK.S 8
CFCF Montreal, Que 1530 | CHMA ]_"(Imomr)n CJscC CKPR \Ildlmd Ont,. 268 50
g:_gn Immum lul\]s Ont 2 gHML g_jvg 3 gngn 1‘ H):;( In)t’{)e Que. 10(;:))
. HNC nron 0, Ont..
CFCQ | CHNS CKAC  Montreal, CKUA  Edmonton, Alt 500
CFCT \'r(turx.x B. CHPC CKCD  Vancouver CKWX Vancouver, B, C 50
CFCY Charlot rolwu | CHRC CKC! 3 CKY Q\Irmmp(m \1%), 388
SESS  Pruuttord ont. R Exer ; GNRC  Calzary. Alta... 500
EFLC  Prescott, Ont. CHWC CKCO Olt.u\'\ ‘Ont.. CNRE Edmonton, Alta 500
CFMC CHWK CKCR St George, Ont 25 | CNRM Montreal, Que. 1654
CFNRB CHYC CKCV  Queher, Que., .. 50 CNRO Ottawa, Ont... 500
CFQC  Sasks CJBC CKCX Toronto, Ont.. 00 | CNRQ  Quebece, Que. . . 50
CERB  Toronto, ONt, CJBR CKFC  Vancouver, B. C.. 50 | CNRR Regina, Sask.. 500
c:l\!{(‘:: %m“llo,') ](B)uc cicA E((lmomou Alta. E CKGW Bowmanville, OnL 5000 CNRS Saskatoon, Sask. 500
Ches EEmma €3&n Lumuy, A 4 CKLC  Red Deer, Alta.. 357 1000 | CNRT  Toronto, Ont. 500
CHCS ﬁh‘iﬁfiltydn, Ont. cj?;c Lg;:dl,,)ﬁe?),ﬁ h: 20 500 CKMC Cohalt. Ont.. 248 5| CNRV  Vancouver, B. 500
CHCT Red Deer, Alta. . JGX  Yorkton, Sask 476 500 | CKNC  Toronto, Opt... 5300 | CNRW Winnpipeg, Man....... 500
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dioNeves

oratorie

ADIO manufacturcrs are invited to send to
samples of their producis for test.

RIFS
1ot

Rapio News Tano
It does wmot mattes

they advertise in Rapio NEws, the Rapto News Laroratories behig an inde-
pendent orgawnization, with the improvement of radio” apparatus as its aim,
1f, after being tested, the instruments submitted prove to be built according
to’ modern radio cnginecring practice, thev wiil cach be awarded a certificate
of merit, and that apparatus whicl embodies novel, as well as meritorions
features in design and operation, will be described in this department, or in

the “IVhat New in Radio
our readers shall deserve.

depurtment, as its news value and general vuterest
5 If the apparatns does not pass the Laboratory
tosts, it will be returned to the manujacturer twith

suggestions for tmprove-

ments.  No “weriteaps”
and only apparatus wekich has beean

¢
vice of the Ranio News L.

they are advertiscrs or not,
warded prepaid, otierwise

sent by smanniact
Z tested
good mechanical and electrical construction is given a certificate.

they cannot be acceptrd.
already ou, the market will be tested for manfacturers free of charge.

wrers are published (n these pages.
in the Laboratorics and found of
i As the serv-
ORATORIES is Jree Lo all mawfacturers, whether
t is necessary that all goods to be tested be for-

Apparatus rcady for, or

Appu-

ratus in process of development twoill be tesied at a charge of $2.00 per lour

required to do the work.

Nuws Lanoxatories, 230 Fifth Avenue, New

Address all communicatiol

wmd all parcels to Rapio
York City. Readers may obtain

manufacturers’ names from the “I Want to Know” department—see page 1355

TRIPLE SWITCH
This rotary switch is of the triple-
pole, double-throw type. Its hard-
rubber base is two inches in diameter
and approximately 5-16 inch thick.
The contact springs are made of
phosphor bronze and slide smoothly

with which

points,
make a perfeet contact: an
position is secured by dummy con-

they
“Of”

over the

tact points. The switch is made for
mounting with screws and nuts, and
is of very necat construction,

AWARDED THE RADIO NEWS
T.LABORATORIES CERTIFICATE
OF MERIT NO, 2527,

A.C. ADAPTOR HARNESS

‘This harness makes it possible to
convert to A.C. operation a five-tuhe
“A-battery-operated recciver which
uses a power tube in the last stage,
and is designed to operate in con-
nection with “A” power transformers
which have center taps in their low-
voltage windings. This harncss con-
sists of three separate parts; one is
formed of two variable regulating
rezistors and three adaptor sockets
of the four-prong type. counccted to
a cable made of flexibic rnbber-
covered conductors. Tle second sce-

.;S\ 1] i
tion contains a four-prong adaptor
and a resistor of 1.950 ohms cabled
together.  The third scction consists
of a five-prong aduptor socket, at-
tached to a three-lead cable. “Lhe
two controlling resistors are of the
rotary type and arc housed in a
tikelite tuhing 314 inches long and
17} inches in diameter; their resist-
ance values are, filament control or
regulator, 0.2 ohms. and U Dbias
regulator, 933 obhms,

AWARDED TITE RADIO NEWS
TL.ABORATORIES CFERTIVFICATLE
OF MERIT NO. 2328.

When the windings of an *“A"
power transformer, which is used to
convert a five-tube battery receiver
with power stage to A.C. operation,
have no center taps. the harness

shown here muy be used. It con-
sists of two separate sections: onc
is composed of Jour adapter sockets
of the four-prong type and two
center-tapped resistors, all conuected
together to a cable of the same type
as used in the harness described
above. The other scction consists of
a fiveprong socket and a center-
tapped resistor connected to a three-
lead flexible cable. The two center:
tapped resistors of the former sectior:
have resistance values of 20 ohmu
and 43 ohms and are. respectively,
connected across the 1.5-volt and the
S-volt supply. The centers are sol-

dered 1o the common ncgative return
lead.

AWARDED THE RADIO NEWS
LABORATORILES CERTYFICATIE
OF ALERIT NO. 2329,

A.C. POWER PACK

‘The power pack here 1s
designed for radio receivers oper-
ated directly from the 110-volt. 60-
cycle, Touse-lighting  system. and
which employ tubes of the 224, 227
and 171 types and rectifiers of the
280 type. This pack contains, in one
metal housing, the power former
and two J30-henry chokes. he five
output windings of the transfarmer
supply: 4 amperes at 1.5 volts, 1.75
amperes at 2.25 volts. 2 amperes at
5 volts, 0.5-ampere at 5 volts, and
approximately 60 milliamperes at 250
volts,  The two 3-volt windings and
those for the high-voltage supply are
center-tapped., At full load the out-

shewn

put voltages have been found to have

practically the rated values. “fhe
outside dimeusiens are §3% inches

long by 1% inches wide by 43%
inches high,

AWARDED THE RADIO NEWS
LABORATORILES CERTIFICATL

OF MERIT NO. 2330,

A.C. POWER PACK

Another power pack, submitted for
test by the same manufacturer, is

built on the same principles as the
item described above. It bas only
slightly larger outside dimensions and
has a greater output. It is designed
for receivers employing six or seven
tubes of the 226 type, one 227 type,
one or two power tubés:of the 171
type, and a rectifier of the 280 type.
The high-voltage winding supplies 60
milliamperes at approximately 280
volts, with all the low-voltage wind-
ings under-fall-load, =

AWARDED THE RADIO NEWS
LARORATORIES - CERTIFICATIE
OF MERIT NO. 2331,

POWER TRANSFORMER

‘I'his transformer is dcsigned to
convert a storage-battery-operated re-
ceiver into an A.C.-operated set, em-
ploying tubes of the 226, 227 and
171 tvpes. It operates from the
110-volf, 60-cycle bouselighting sys-
tem, and has three output windings
supplying current at 1.5, 2.25 and 5
volts; the last two windings are cen-
ter-tapped. The ends of the 1.5.volt
winding arc connected to a bhalancing
potentiometer, shich is intended to
eliminate the A.C. bhum. A resist-
ance strip, with values of 165 ohms

and 3.430 olims, provides the biasing
voltages for the tulies. This trans-
former is well built and mounted in
a black-japanned sheet iron case. The
ends of the output windings and the
center taps are counected to cight
terminals which are mounted on a
hakelite panel inside of the housing,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2332,

A.C. ADAPTOR HARNESS

The adaptor harness shown here
is designed for the transformation
of a six-tube hattery-operated receiver
into an A.C. type. It operates in

i

transformer of

with the
the same make, mentioned above. It
consists of insulated flexible conduc-

connection

tors. Dbraided into one cable, the

ends of which are attached to six
adaptor sockets. TFive of the adap-
tors are of the four-prong type aund
cne has five prongs for a 227-type
detector. A volume control of ap-
proximately 340,000 ohms is attached
to the adaptor corresponding to the
secondd R.F. stage.
AWARDED THE
LABORATORIES C
OF MERIT NO. 2333.

ADIO NEWS
ITIFCATE

CONE SPEAKER
This reproducer is of the double-
cone type and 36 inches in diameter;

the diaphragm is made of a special
cone paper and is characterized by
the fact that it assumcs the shape
of a folded cone, which is concave
in the center.  The .unit used m
this speaker is of the. floating-arma-
ture direet-drive tvpe. The repro-
duction of music and speech from
this Joud speaker has Deen found
very satisfactory.

AWARDED THE RADIO NEWS
LADORATORIES CERTIFICATIL
OF MERIT NO. 2334.

VARIABLE CONDENSER

Excellence in electrical and me-
chanical design, workmanship and
finish is manifested in the variable

15 of

which
the one-hole mounting type, and has

condenser shown here,
twenty-seven  plates, Plates and
frame are made of brass. Spacing
rods on the stator and rofor assure
rigidity and permanency of calibra-
tion. The maximum value of this
condenser is 564 mml. and its mini-
mum approximately 12 mmf. With
regard to its eapacity characteristics,
this condenser ean be considered as
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a combination of the two types,
S.LAV, and S.L.E.; it is closer to
the former type at the lower rcud-
ings of the dial {up to 40), and
almost identical with the second type
from 40 up. It is of Norwegian
manufacture,

AWARDED THE RADIO NEW =
LABORATORIES CERTIFICATE

A.C, FILAMENT BALLAST

‘The resistor shown here 5 de-
signed for wse in series with tubes
of the 226 type, when opurated from
transformers which sapply the hlae
ment curtent at approximath two
volts,  The resistance value ol thiz

Lallast varies with the curront tlow-
ing throngh it. 1t 15 N.25shm ot

0.7-ampere, and  0.03-chma at 1.3
amperes. A tube of the 226 type.
which requires for normal operstion
1,05 amperes at 1.3 volis, whon in
series  with this ballast will take
approximately 1.1 amperes b cons
nectud to a current supply eof two
volts,

AWARDED THE RADIO NEWS
LARORATORIES CERTIFICATYE
OF MERIT NO. 2336,

SPEAKER UNIT
This speaker uunit is of the well-

kpown balancedrarmaturs type.  The
vibrating armature is connected in-

directly through a lever system 1o
the diaphragm.  The end of the
connecting rad is threaded, and can
be attached to the apex of the o
with two nuts.  The nickelplatat
brass frame of the unit i< prov
with a heavy bracket which cnahhos

led

et is not drilled, hut is clamped
i its position., This unit is com-
puct, well-constructed and of a very
neat  finish; it s sensitive and s
pable of operating under the heavy
outputs of modern radio receivers
using power tul

AWARDED RADIO NEWS
LABORATORIES CERTIVICATE
OF MERIT NO. 2357,

RIGID-CONE DIAPHRAGNM

The cone dinphragne shown here
1= of interesting construction, aund 12
capable b delivering very good re-
production,  with regand to  quality
and ovolume, when  operatel! by o«
well-desfgned  speakor wnit, The
puper  cone  preper, which i 717
inches in dinmeter and has an in-
cluded angle of approximately 120
degrees, is glued to a thin ring of
Talsa wood, Z§-inch  wide, Soft.
texible strips of kid leatber. forming
an annular border, attach the bLa
wootl ring to another made of card-
bourd.  This second rinyg, which is of
cardhoard 1§-inch thick, !3-inch wide,
and has an outside diameter of 1044

inches, is intended for the mounting
of the cone on the cabinet. The
total weiglit of the cone is approxi-
mately 114 ounces.

AWARDED TIE RADIO NEAWS
LABORATORIES CHERTIVICATE
OF MERIT NO. 2238,

REPRODUCERS
The driving wnit aad conc
described shove are used repro-

ducing clements iu the speaker shown
here. The housing of this speaker is
1314 inches high, and has an oval
base approximately 5¥: by 15 inches.
It is designed for inclusion in the
radio caliinet; it is provided with a
speeial  spring suspension  intended
to prevent the mechanical vibrations
from being trausmitted to the tubes,
and thus avoid microphenic howling.

AWARDED THE RADIO NEWS
LEABORNTORIES CERUIFICNE
QF MERIT NO. 2339,

The toud speaker shown here s

simifar in construction and in per-
formance to the ahave reproducer.
but is designed for table use, and
has its working parts encased in an
attructive cabinet made of fumed
oak. This and the preceding three
items ure of German manufacture,

AWARDED THE RADIO NFWS
LABORATORIES CERTIFICATE
OF MERIT NO, 2340.

SPEAXER-CLOTH VARNISH
Many diaphragms for reproducers
af the cone {ype are made of viarious
cloths ifmpregnated  with z varnish
to give suitable teusion.  The tin

shown  here contains a preparation

which has celluloid as a base, and
which ecan lic used very success-
fully for the treatment of diaphragnt
cloth; it offers thercfore an open
field for experimental work en conc
speakers,  The consisteney of this
varnish may he regulated by « spe-
cial thinner

MVARDED TR
LABORATORIES C

RADIO NEWS
ATIFICATE

JISNA

SPEAXER UNIT
‘Yhe speaker unit shown here i3
of the balanced-armature direct-drive

type. It is designed for use with
speakers of the cone type, and
cquipped with an adjustment kuob.
Although very simple In construc-
tion, it gave satisfactory results when
tested  in connection  witlt a well-
designed 24 inch cone,

AWARDED THE RADIO NEWS
LADORATORIES CERT{VICATH
OF MERIT NO. 2342,

TUBE-PRONG POLISHER

T tisfactory operation of radin
receivers amd noisy operation s Yery
oftent due to nmperfect tube contacts,
The device shown here is therefore
very useful, as it provides the prongs
of vacuum tubes with perfect con-
tact surfaces. It is-simple in con-
struction and  simple i operation:
it consists of a hollow waoden dowel.
214 inches long and ¥i-inch in diam-
eter, provided with two lengthwise
saw-cuts or slots. A small square of
emery cloth is iatroduced into each
hollow cnd of the dowel through the
saw-cuts, and is leld in position by
rubbee bands. The tule prong fits
into the hollow portion of the dowel,

and is polisbed thoroughly by twist-
ing the devic

AWARDED THE RADIO NEWS
LADORATORIES CERTIFICATE
OF MERIT NO. 2343,

easy mounting. The hor ¢shoe 1

OF MERPT NO. 2341

What Our Readers Think of Our New Policy

the magazine; and my view was shared by nany
of my friends, Several of us fans had aboeut de-
cided to discontinue Luving; but 1 know we will
coutinue getting it from now en.

In regard to chain broadessting, 1 am very much
opposed to movopolies which hecome  czar-like in
their dealings with the public: but 1 de think chain
broadcasting is legitimate.

And, as far as powerful New York stations are
concerned, the mere powerfvl, the better for us
We in the tropics have =» ¢ understanding of
“low-pressure and statie,  We have more
unfavorable weather in a r's time than good
weather.  \Whenever ¢he signal comes in stronger
than the noise, we ave tickled ta turn down the
controls and put on the bheadphiones——using a super-
heterodyne,

Finally, most pcople in Florida have WEAF and
WJZ programs on 900 of the time the set is turned
on. This applies to dealers’ store demonstrations
and (o music in the homes.  We hope the new
Radio Commission won't ent down the power of the
New York stations aml deprive us of a fghting
chance to have radio during the summer.

May I also make one suggestion for the maga-
2ine? If the organization of material in the maga-
zine would permit, it seems to me it wou‘]d be mare
convenient for the readers if the entire list of

(Coutivued from puge 13351)
stations was put an two consecutive puges.
wonld allow the reuder to tear them out and paste
them on a sheet of cardhoard for ready reference.
Thavk you for wading thraough this. d
Lewis . K re,
Lake Weorth, [Florida.

(Lor the past twe years, the wndily-lang roll of
broadeast stations has been o nightmare fo the edi-
tors us tecll as to the licensing anflority ; no wmouth's
isswe conld contain an wp-ta-date and corvect list of
staligns, becouse th were ol JIRCToN s
during the four cweeks nec {
aind distribicte the magasine. Jé
better days, whew the permancnce of a list
permit of putting it in more couvenicat form.
cidentally, the only s of putiing the lst on
pages that ean be ot without mutilating two
other articles ix to print them back to back; and this
svould ot permit of pasiing them wp, as Mr, Echert
sugpests.——Epitror.)

A HAND ACROSS THE SEA
Editor, Raoio Npws:
The letter which you publish as an inset to vour
editorial in the April numher of Ranso Nrws strikes
me as an example of monumental ingratitude.

“That .

Swrely your subscribers must recognize that any
journal is dependent on its advertisers for its finan-
cial success; and, so long as you continue to deliver
the goods as far as the iuterests of “fans” (or
“amateurs,” as we say over here) are conecerned,

it is not their husiness to eriticise the methods you
‘sce it to employ in order to muke that success

sceure,

1 assure you that Rapro Nrws is appreciated
over here, not only for the general interest and
excellence of its technical artictes, but also for your
fairness in regard to the radio achievements of
the nations.

One reference to the practical point—when we
sec g manufacturer’s naine appended to a eomponent
mentioned in Rapio Ng we know that it is of
good quality: and on t subject, also, we need
more guidanee than on any othe

Ax Excrism MDD,
Old Trafiord, Manchester, England,

(The problem before Ranio Nrws swas to choose
betweeen the demands of readers awd fthose of ad-
vortisers; the former, being in the large majortly,
necessarily carvied the day. 17hile a larae number
of letters cxpress the broad viewpoint of the above,
they are outnumbered ten to one by those commend
ing the exclusion of *‘tiewp” articles and thos
depending on one manufactwrer’s product.~EnITor.)
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HOT STUFF, M’ LIEGE!

Report in the Los An-
geles  LEvening Press of
Yebruary 2lst, that George
V, well-known mauarch, has
¢ trouble with bhis receiver:
"His Majesty was showu a
= FIRLE-tube set with a guar-
7 antee that he eould get what
he wanted on it.””  Maybe
Yoyalty is pgoing to use
these new tubes for pulling
in  warm numbers from
Paris and Berlin.

Conmbzz!cd by
L. S. Smith

HOW HIGH IS A DOLLAR?
A plaintive tale from the
Columbus Evening Dispatch

of February 28th: “Have ] g
had real mo;l SUCCeSS, ex- Q v h[\DA
cept I ean't get anything era il 651
loud above $65, which is * HH/ ’
WLW, WJR , . )" ‘These N
are most likely some of
those  high-priced  wave-
lengths we have been hear-
ing about during the pow-
wow down in Washington;
what can be done to reduce
the H, C. of R.?
Contributed oy
Cydnor Tompkins

PAGING OLD MAN ATLAS

In  the Newark Star
Eagle of March 5th we find
mentioned a loud speaker
that “will take a full load
from a powee RACK.” Our
guess is that the gentleman
who has hbeen holding up
the sky all these years has
at last become tired and
this new  instrument has
be;n designed to give him
a hte,

Contributed by
Eyicl Pattky

MODERNISTIC FURNITURE?

Trend towards the new
furniture mentioned in the
Rochester '1‘imcs~Um'on of
February 21st: “There are
now between 300,000 and
400,000 receiving SEATS
in that state.” We sup-
pose that every time any-
one sits in the radio seat |
the loud speaker starts up.
’Stough on the wearied pa-
triot when they play the
' T ?Sp:mgled Banuer,”

wn't it
Contributed by
Lestie E. Catlin

WOOF! WOOF!

The S P. C. A, will
please notice the advertise-
ment in  the Pittsburgh
Press of  February 26th:
“Radio wanted for palice
pup, 9 months old.” MHasn't
that pup the kind owner?
Qur guess is that either
the mutt howls so much at
night  that the  master
thought he'd drown  him
ont with a radio; or else
the radio is iutended to
entertatn the dog,

Contributed by
Jolw H. i¥Vack

WHAT THE WELL-DRESSED SET WILL
WEAR

Fashion note from the
Porvtland Oregonian of
March 1lth: ‘“Tubes Have
Jong LINES."” Now, you
set designers, see that the
tubes vyou use have that
much - ta - he - desired long-
waisted cffect, or else the
up-to-the- mnmte fan won't
have anyvthing to do with
your latest creation.

Coutributed by
. 4, Oscarson

HOW'S THI1S DONE? - X
Peculiar constructional in-
formation dispensed by the
New Haven Sunday Regis-
ter of March 4th: "Twenty-
two of the tuhes are 210s,
which arc placed in the
single audio stage.” Off-
hand we should say that,
with an audia ampliber like
that, music  should  be
heard at least across &
room. What do you think?
Contribuicd by

Naftal

WE PREFER “NON-REFILLABLES”

In Hamilton-Carr’s cata-
log we find the fallowing oo
advertisement. "Long-\\”.:u‘c
FILLUR  Uransformers.”
Mike of the ln'.'cs(igmion
Dept.  reports  that  these
fransformers are used i
the receivers in nighl-ch:bs‘
where z\ppucml\ radio is
pA:ly]h]( mare ‘l\\n niure m\

: E Hivtknuﬁ-‘l
U

portant roles i the enter-
tainment,
Conts m,m d by
Rowelind Polstedt
S L " S

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the
newspaper or magazine is submitted, with
date and page on which it appeared. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
iines from each correspondent should ac-
company each RADIOTIC. The most hu-
morous ones will be printed. Address all
RADIOTICS to

Editor, RADIOTIC DEPARTMENT,
c/o R«dm News.

II-‘ you happen fo see any humorous mis-

S » R4 N 50

WE HA’E OOR DOOTS
History of radio, as told
ta Congress by Judge Man-
ton Dau\ on hehalf of the
R.C.A.: “The Marconi €
had cquipped its "¢
with the spark type
paratus  which (x
DAMP waves.”
our readers wi
to know what kin
ness was thus pro
decline to say; except that '
there seemed to be scme —
suspicions-lonking coils about. at hvne : g
Contrituted by John W, Fishell

THE AMATEURS ASSISTANT

re of  invention
7x. ved by an adver-
nsement i the New York
Times of  March  20th:
CARMAGRATH  wanted,
buzzer and
Evidently the de-
ibed is ene which
in the desire of
hitiou ham  ta

\UD((\\L it is
tn pound  hrass with
hile the owner watches
IMiunick.

all of its numerous mn
the meter.—Contributed by fiuvie

AND ON THE RIGHT-—

A new Odyssey or Paye-
diso 1s set forth in the nd
vertisement of Cousrad in
1\\'710 News for March:

<l Abaut  Radio Parts
ehould go with every radio;
it takes you: through every
radio  part, We are
as tl\iu as in the days of
old, and we fear it will
take a long tug to get us
through hetween the tuning-
condenser blades; hut when . :
it comes to the flter chokes—we wmust resign m
favor of Mike.—Contribited by Miles Martin,

WALX RIGHT IN

Interesting item from the
Radio qurld of February
18th: “‘ft is  positively
single dial control, once a
KNOCK on the panel ad-
justs the antenna secondary
circuit , . .7 Neo, Oscar,
this does not mean that you
have to have a plug-ugly
with every set, to heat it
into submission, Just use
a hammer ou the thing
yourself,

Contributed by
Mrs, R. E. Weaver

STEALING A MARCH ON WEVD
Political gesture in the
Youngstosen  Daily  Viadi-
cator of March 13th: “8:30
—A, & . Gypsies; this
popular  orchestra  tonight
\ull have a harp SD(_I AL
IST, Signor Cella.”  This
is startm” in the campaigns
pretey carly this year, we
should  say, and with a
minovity party, to.  Well,
whom ar¢ yon betting on?
Place bets ™ with Mike of
the I

’ Coztributed by

L. H. Minuick
HOW COME? HOW COME?
The  Hamiltor

(Qhio)
Dajiy News of March 15th
informs us, through an ad-
vertisement, that H)LIL is

for s‘llc amang  “Used
Radios,” “One  Radiola
sup LR - HEAT coniplete
with speaker $100.” Well,
that looks as 1f the RIC A

business, When the tem-
perature drops we suppose
that the speaker tells vou
what to do.
Coutributed by
Frank F, Il'essel

LIKE THE ROCK OF GIBRALTAR
Lverlasting  motif from
the Radio World of \Iarcll
3rd, in a eaption under a
photogra()h of a receiver:
“The ETERKNAL appear-
ance of the time-signal am-
plifier.” ‘That again raises
the ((dNUOv\. how long is
etermty?  Mike, the trusty
m\ex:.g:\(or reports  that
" trom payday to pay-
day; but we say it’s the
time between, (.lIHkQ
¥

FASHIONS FROM INDIA

In the Calcutta States
man of February 5th the
following advertisement was
h ought to our attention:
“Wireless Apparatus! Ior
Sale — Stamped  Velour
CLOTH COAT, dark gray,
fnr collar, Fined satin
throngt 0 Perhaps
there is some new stvle
/ i I\” ) that ldecrt_r*: that

R Muady should have musie
= '// = wherever she gnes,
N A, Contribited by
C. . Sweet (India)

NO PEDESTRIAN SETS PERMITTED
Dresident  MceDonald  of
the Zenith Radio Corp. an-
nounces, through the New 1y p
York Times of Mareh I4th,
that his company “will im- ?,D HO)
mediately begin xl‘declf'nm" ‘AM
every ver in its lime \ ’4
for "AUTOMORILE tun- =
ing.” Sound your hornm,
throw the gear Into a
high wave, and step on the
volume control, We're offl
Contributed by
B. Al Berpin

is going into the boiler

)
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Ravio NEWs readeis §
asking information ou ¢

operation. Ve can only frint the or ch are of "¢ cannot answer for this s
widest gencral Diteres tiubricate calculation, or patcut i
Otlier letters seill be answeoved by smail, if dnquivers cbserve these rules: mert

BE BRIEF: TYPEWRITE OR WHITE LIGIRLY IN INK ON ONE $(Dd OF T
ADDRESEFD  TO
Simple guestions will be answered free;

SHEET ONLY: ENILOS
Many letters are not veadahle.

A STAMPED ENVELOPK

MATCHING LOUD SPEAXERS
2278y  AMro TLOAL s, G,
writes:

(0 “I have scen, in several magazines, methods
of using cone and born loud speakers togcther to
jmprove the quality of reception. Mowever, the

Seip, Charleston,

methods of controlling the volume of each loud
speaker ive

and  coupling the 1wo
this  control

were

does ot

~AMPLIFIER

ouTPUT

500,000 OHM5 500,000 OHMS

A [
L ‘
SPEAKER 1y

Ne | Ne2

14 sPeaxER
p)

. Q

By this arrangement, two lona speckers may be

so balanced that better gquuality result, In-

dividual volume control for i sied speakers
can also be obtained in yoaeay.

improve the tone quality.  Caun you show me how
this may be done?”

(A)  The diagram (Fig., . 2278) shows how
two speakers may be connected so that either onc
may be controlied without affecting the operation of
the other. Two variable resistors are shunted
across the speakers und serve to control the vol
ume of each. Py placing speakers of the come
and horn types together and carefully balancing
the volume of cach. remarkalle fidelity of repro-
duction may be chtained. This is due to the fact
that most cone speakers repronduce the lower notes
better than the high ones; while most or
speakers tend to weaken the lower tone 1
statement does not appir to large horns of the
true exponential type, such ns the one describel
on page 1342 of this number.)

‘This method of coupling of service alse when
two Joud speakers in arate ropms arve heing
used with the same receiver, If the speakers urc
coupled together in the nermal mununer, both r
he operated with equs ume,  \Very often it is
desirable to have one speaker operating very softly
and the other loudly. This control can be obtained
quite satisfactorily by the method deseribed,

ol

I8t

NECESSITY OF “B” BATTERY SWITCH

(2279) Ar. R. Tinden, Duffzle, New York,

asks: .
(1) “Why is ir nat necessary to have a switeh
in the "B" battery circuit to disconnect this battery

ad i every mouth an averaue of 5000 feifers
+ phase of radio thes

Conducted by C. W. Palmer

s aid

YOURSELF. THREE QURSTIONS in

those asking for shetche
FIVE CENTS ¥OR EACH QURSTION

coltich 45 not o standard, publis!

data, cte., shonld send TWEXTY-
to euclose this will cause delay.
ions requiving ovriginal research,
westigation; we cannot compare the

its of trademarked appuratus, or give constructional duta on apparatus
whose makers ceithhold it
cach letier,

e cannot wndertake to answer more thau
If you inquirc conceriing @ cirenit
wd one, enclose a diagram to save delay.

IR PN . vamnn

when the set is nat in operation? Nost people are
very careful to turn the ‘A’ hattery switeh oll
when they are not using their reccivers, but very

few hother to discouncet the ‘B’ hatteries. What
is the reason for this?”
() The reasen why this switch is not nee

sary is shown in Fig. Q. 2279, DBy referring to
this diagram you will see that when the filament
15 not connected lto the “A" battery, mo electrons
are flowing betweccir the flament and the plate.
Sinee the B battery circuit is completed through
this electron-flow in the tube, “B" bhattery current
can only flow when the filament is hot. It may be
s
gh the circuit, due to leaks in the tube base,
tut for that matter, there are leakage currents
through the battery cells themseives, cven with the
=B hattery entircly disconnected from the receiver,
However, these leakage currents are extremely
small and are not worth mentioning. .\ more com-
plete description of vacuum-tube action will be
found i “The Radio Begiuner” department of the
April, 1928, issue of Ranio Npws.

AN A.C. PUSH-PULL AMPLIFIER

(2280) Alr. I. W, Johuston, New Orleans, La.,
writss:

(0D “I would like to obt the constructional
detaals tadlding a push-pull amplifier, employiog
one stage of ordinary trausformer-coupled ampliii-
cation, and onc stage of push-pull amplification, A
112A-tvpe tube will be employed in the frst stage,
and 171\s in the second stage. The filaments of
these tnbes will he operated from a S-volt trans-
former, and the *U' supply will be obtained from a
B opower unit”

(A\) The diagram you request will be found as
Fig. . 2280, The apparutus used is as follows:
One audio-frequency transformer, U't;
One push-pull input trassformer, 12;
One ocutput choke or transformer

type), T3

(push-pull

Oue 112A-type tube;

Twa 171A-type tubes:

Three vacunm-tulie sockets;

One 40-obm tapped resistor;

Lleven binding posts;

One wooden haseboard. 6 x 12 x 3 inches;

One binding post panel, 3 x 12 x ¥ inches, bake-
lite or hard rubber;

Wire, screws, etc,

The apparatus should he laid out on tbe wooden
basehoard as shown in Yig, Q. 2280A, so that the
arid wires will be as short as possible. The first

io transformer, 11, should be placed on the left
le; the input push-pull transformer, T2, at about
the middle of the baseboard; and the output ehoke
or transformer, T3, on the right. The tubes should
be placed Letwecun the transfurmers. Since there
are no contrals on this amplifier, it will not be
necessary to use a large panel. A narrow insulat-
ing strip, coptaining the eleven binding posts, sbould
be fastened along the front edge of the baseboard.
If a eabinet is to bhe placed over the amplifier, it
Id be made to cover the front, down to tbe
binding-post strip.  Wheu wiring the amplifier, care
should be taken to make all contacts tight, The
wires used fer the A.C. filament circuit should be

. so that inductive ellects between these
wires and the others in the amplifier will be kept
at a minimum.  These filament wires should also
be placed as far away from the other wiring as
le; sinece an A.C. bum will be noticed in the
speaker if very much coupling exists between

The 40-char center-tapped resistor is used

shou

them,
to obtain an cilective center tap of the flaments

of the tubes; but it will not be necessary if a
center-tapped heuting transformer is employed. In
this case, the center tap of the transformer is used
as the pegative “B” and the positive “C” battery
terminal.

A number of the mwanufactured B’ power units
are now heing equipped with 5-volt filament wind-
ings. If a unit of this type is employed, it will
not he necessury to use a separate heating trans-
former for the push-pull tuhe; for the filaments of
the latter will be automatically turned off when the
“B" power unit is disconnected from the line.

FILAMENT SWITCH OPEN-~
NQ PLATE CURRENT

=il

0.2279

FILAMENT SWITCH CLOSED ~
CURRENT FLOWING N
PLATE CrRRCUIT

+

MILLIAMMETER

B

l

||||I +

The ilustrations above showe why it is unnecessary to use o ““B” battery switch.

see, the plate circuit (wwiich carvies the

As you will

“B7 battery curveat) is incomplefe wntil the Hlament i

heated by the “A7 baitery, and sends out clectrons which provide a path for the current.
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Some transformers designed for home-assembled
“B” power units are also equipped with filament
windings, and, for this reason, it is advisable to ex-
amine the transformer in your “B” power unit; so
that you will know whether this winding has been
included or not.

If a separate fillament-heating transformer is em-
ployed, it will he ncceszary either ta uae a separate
power switch for turning off the filaments, or to con-
nect the filament transformer primary te the “BY
power unit leads, in such a way that the switch in
the “B” power unit will also turn off the current to
the ““A” transformer.

The diagram shows the correct counections for
use with an output choke coil.  If an output trans-
former is used, the primary should be connected in
the same manner as the ehoke coil and the loud-
speaker connections should he made to the two
seeondary terminals. \When using this amplifier
with the set, it should be connccted to the detector
output or, if extreme volume is desired, it may be
connected to the output of one stage of audio-fre-
quency amplification. We would not advise anyone
to try counccting the output of an ordinary two-
stage amplificr to this unit, as the combination
would probably be very unstable and would not
operate quictly.

It may be advisable, in somne cases, to eonnect
1-mf. fxcd condensers hetween the “C—"" termi-
nals and the “B—"" terminal, and also between
cach of the “B{” terminals and the “B—"" ter-
minal,

We would not suggest that the experimenter try
to use the ordinary 201A-type tube in the first
stage; since this tube has a different type of fila-
mcnt from that of the power tuhes mentioned above,
and a very strong hum will be noticed if it is used,
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Q. 2280

The schematic diagram of an A.C. push-pudl amplificr: a first stape of straight transformer

coupling is used so that loud-speaker volwme can be obtained.

The tnput shonld be connected to

the detector plate and the “B+Det” voltage tap.

REDUCING RADIO-FREQUENCY COUPLING

(2281) Mr. [. R. DBaker, Ft. Worth,
writes:

(0.) “I have noticed that in tuncd-radio-fre-
quency receivers, three general positions of the eoils
are used. In the first the coils are all in the same
positions, but are placed some distance apart. In

Texas,

Q2T80A

If the detector tubc does not already have a by-

pass condenzer connected
“13—" battery terminal (or the plate and “A—"
hattery terminal)} a condenser of ahout .002-mf,
capacity should he connccted acrass the two input
terminals to the amplifier,

An amplifier of this type will give very good re-
sults, hoth fer quality and volume. It is necessary,
however, to use hoth -the correct “B™ and “C’' voit-
ages, especially in the secoud stage: since the qual-
ity will be affected considerably if these values are
not correct,

hetween the plate and

The layout of the ap-
paraties  for the abouve
presh-pull amplificr is
shown here.  Sinee there
are ne wvariable controls
on this ampliicr, it is not
neeessary to have o com-
plete frout panel; a nar-
rote steip is wsed to hold
the binding posts.  The
40-0hm resistor is unne-
cessary If a ceater-tapped
S-zolt wwinding is used to
siupply filament current
from the tubes of the am-
plifiey. The filament wires
should be twisted, and
kept away as far as pos-
sible from other wiring.

the second, the coils are placed at right angles; and
in the third they are at a critical angle of about 57
degrees. Can you explain why these three methods
are employed, and the advantages of each?"”

(A) It is well known that their magnetic fields
will couple together two coils of the solenoid type,
unless they are a considerable distance apart. When
two such coils have their axes directly in line, the
degree of coupling depends upon their separation;
the closer the coils, the greater the coupling effect,
and wice tersa. I the scparation between the two
coils remains at a fixed value, turning them so

—

OT10
AUDIO-FREQ.
AMPLIFIER

AERIAL
Lt
GROUND

T Q2282

This is an wnusual vadio-freguency civeuit which gives comparatively even aemplification over the

cntive broadcost band; the small coils, L4 aud

, are wscd for incrcasing the amplification on

the longer waves,

that their lines of center or ares are at an angle to
cach other reduces the coupling. When the axes of
the coils are exactly 90 degrees apart, or at right
angles, this coupling is minimum for the particular
distance they are separated. This is one effective
method of reducing the feed-back between coils.

There is another method of reducing magnetic
feed-back of this kind. If two cails are placed
parallel to each other, the magnetic field of one will
pass through the other, Whenever magnetic lines
of force cut one side of the turns of wire on a
coil, and do wot cut through with equal strength
the opposite sides of the same turms, they sct up a
voltage difference across the turns. However, if all
of the lines of force which cut through one side of
a coil also cut through the other side, then equal
and opposite voltages are induced in the two sides
of the same turns of wire, These voltages halance
out cach other, so no undesirable transfer of en-
ergy is made.

Still keeping the center lines of the coils parallel,
hut changing the angle they make to a straight linc
drawp through loth of them, causes more and
more of the magnetic lines of force scnt out by one
coil to cut through both sides of the turns of the
other. This angle or degree of inclination may be
increased until a point is reached at which all of the
lines of force cutting through one side of the coil
wili also cut evenly through the other side. In this
particular position, there will he minimum magnetic
‘coupling between the coils. The exact angle for
this minimum coupling position varies with the coil
diameter and coil Jength, It has often been stated
that the proper angle is 54 degrees and 57 minutes,
because in many factory-made ncutredyne receivers
this particular augle is used. To determine the
proper angle for any receiver, the quickest and
most practical method is to try various coil incli-
nations while the xet is in actual operation,

When twe ceils are placed parallel ta each other
and only a short distance apart (four to six inches).
the cfficiency of the cails and their associated cir-
caits must be reduced to such an extent that the
feced-back will not cause oscillation,

A NEW T.R.F. RECEIVER

(2282) Mr. 1. R.
writes:

() “TI have recently rcad about a system which
is used for jucrcasing the efficiency on the higher
wavelengths, of wuned-radio-frequency receivers em-
pleying the phasatrol halanciug method.  These
compensating units work very well, except that a
lack of sensitivity is noticed on the upper end of
the condenser scales.. The system that I refer to
uses a small coil across the condenser in the unit,
Can you supply any data on this suhject?”

(A) A system which was recently suggested for
this purpose by scveral radio cngineers, and which
has hLeen t in-the Ranro News Laboratories, is
shown in TFig. 9. 2282, TIn this unit small R.F.
L4 and L3, are shunted 3jcross the phase-
condenser.  This coil serves to incrcase the
feed-huck at the wavelengths to which it is tuned
and naturally increases the radio-frequency ampli-
fication on this wave. In this particular case, the
coils are wound with abont 40 turns of No. 30
D.C.C. wire on a 34-inch tube. " These coils, in
conjunction with’ the .002-mf. condensers, C4 and
(5, are tuned to a wavelength near the upper end
of the hand; since this is the point .at which the
loss of efficiency usually occurs.” Bécause the coils
are tuned more or less sharply, the operation of
the set on the lower wavelengths is not affected.

(Continned on page 1391)

\WWilson, Portland, Orcgon.

L2
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The Thordarson Z-Coupler, Screen grid audio amplification, most

@ special audio impedance revolutionary development in audio
coupler for use with screen . . .

grid tubes; price each, $12. systems since the introduction of the

power tube, is now an established fact.

2

The Thordarson Z-Coupler is a special
audio coupling device designed for use
with the screen grid tube UX.-222,
With the remarkable amplification
thus obtained a mere whisper from the
detector is stepped up to a point that
gives the power tube all it can handle
in the way of signal voltage. In fact,
one stage Z-Coupled audio has the am-
plification equivalent of two, or even
three, stages of ordinary coupling. Sig-
nals barely audible before may now be
heard at normal room volume.

In tone quality, too, the Z-Coupler is
unexcelled. Despite the high amplifi-
cation the tonal reproduction is as
nearly perfect as any audio amplifier
yet developed. Both high and low
notes come through with the same vol-
ume increase. Even at 60 cycles the
amplification is over 95% of maximum.

Regardless of the type of your receiver
you can vastly improve its perform-
ance by including this new system of
amplification. The Z-Coupler replaces
the second audio transformer, with
very few changes in the wiring. The .
screen grid tube is used in the first (] 9 Y «[)
audio stage. No shielding is required. =

(J ¢ U

THORDARSON ELECTRIC MFG. CO.
Huron and Kingsbury Sts., Chicago, Ill.
Gentlemen:

Without obligation on my part, please send
me complete information on screen grid audio
amplifiers using your new Z-Coupler.,  (378-L)

Name _.

Street and No . —_—

Town State S
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Did You Get
Your Copy?

IF you are a professional radio

man, an engineer, dealer, or

technician—

IF you do not already sub-
scribe to Radio Engineering—
USE THE COUPON BELOW

HERE IS THE TABLE OF CONTENTS
OF THE LAST ISSUE:

Thcory and Construction of Quartz Crystal
High Frequency Oscillators—By Jennings
B. Dow Lieutenant, U. S. Navy.

Filter Circuits for Filament Type Rectifiers—
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Applying Ohm’s Law to Radio
Apparatus

(Continied from page 1349)

current of 0.75-wnpere is Howing, is cqual
to the resistance ot the tube filmnents plus
the resistance of R2. (R1 is not part of
the total resistance under these conditions,
as it is cut entircly out of the circnit when
the current is at its maximun.) ‘Lheretore,
as both the total resistance and the resist-
ance of the tube ilaments are known, it is
possible to find the rveguired value of R2
by subtracting the resistance of the tube
filaments from the tofal; the proper value
is 8 ohms minus 6.6 ohms, or 1.4 ohms.

) THE RHEOSTAT

After the value of R2 has heen lecarned,
it is possible to compute the value of RIL
This is a variabie resistor, or rheostat, which
is used to vary the filment voltage to con-
trol volume in the set; and, in nmsl cases, a
unit which makes it pos.slh]e to vary the
potential across the tube filament terminals
between 8 to 5 volts answers all require-
ments.. When working on this basis, it is
first necessary to learn the current passing
through the filaments of the tubes when
the minimwn terminal voltage of 3 is ap-
plied. By using formula (2) and substi-
tuting 3 volts for J% and 6.6 ohms ‘for I,
the minimum current is found to be equal
to 3 divided by 6.6, or approximately 0.47-
ampere. Next, it is necessary to lind the

_resistance of the entire circuit when a cur-

rent of O47-ampere is flowing.  Formula
{3) is used for this purpose and, by divid-
ing 6 volts (E) by 047-ampere (1), the

total resistance is computed to he approxi--

mately 15 obms,

The computations in the above paragraphs
show that 8 ohms is the total resistance in
the circuit when the rheastat is cut out and
the maximum current of ¢.75-ampere is fow-
ing, and that the total vesistunce needed

to reduce the curvent to a minimum of

0 4T-ampere is 15 olns.  Therefore, the
value ol the rheostat R2 stould he 15 oluns
wminus 8 ohms, or 7 ohims.  Standard rheo-
siats are not made in this value and he-
canse of this fact it is necessary to sclect
the neavest size. The standard sizes closest
to this value ave 6 ancl 10 olnus, and either
of these may he used with satisfaction.

POWER UNITS

Another, and sli'ghtl.\' move  difficult,
problem which the set builder trequently
finds it neeessary to solve hy the use of
Ohm’s Law is the design of the wultage-
dividing vesistor, or potentiometer. for a
“B” socket-power unit.  Lhis device deter-
mincs the various output voltages of a “B”
supply unit, and, therefore, jt is highly -
portant that it he correctly dezigned.
The voltage-dividing resistor of a
socket-power unit consists of a bank of
resistor units connected in series across the
two wires which provide the high-vollage
supply. Taps arve taken from themr at vaviz
ous points in order to obtain the desired
voltages for operating the detector, the
R.IF. and the A.IF. tubes of the set.  Also,
provision is sometimes made for obtaining

w3

“C” biasing potentials from the same  re-

sistor bnnl\
The design of the voltage-dividing resis-

tor is entirely dependent upon Ohm’s Law;
the low intermediate voltages are obtained
by virtue of the woltage drops which take
place in the various sections of the resistor.
Also, the exact value of the . resistor units
may be computed from -the Ohm’s Law
formulas in much the same way as in the
previous jilnstration of the filament rheostat.

In designing a voltage-dividing resistor
for any receiver, it is first necessary to
know the exact voltages and the amount of
current which will be required by the re-
ceiver which is to be operated from the
power unit. This is absolutely necessary;
as any change in current will produce a
diffcrent voltage drop, with the result that
the tubes of the receiver will not be oper-
ated at their rated voltages.

Fov an exanple, this article will describe
the design of a voltage-dividing resistor for
use in a power unit which is to supply the
“B7 and »CT opotentials to a six-tube ve-
ceiver employing three stages of tuned R.F.
awplification, o detector, one first aundio
stage and one power audio stage. ‘Fhe
three R.F. tubes are of the 201A-type and
require a plate potential of 90 volts and a
grid potential of 414 volts; the dctector
tube is a 2017, requiving a plate voltage
of 45 volts; the first A.F. tube is o 201A
with 135 volts on the plate and a 9-volt
grid bias; and the power tube is a2 171 with
180 volts on the plate and 40 volts on the
grid. The “B" socket-power unit must be
capable of delivering 2 maximum potential
af.220 volts at 50 milliamperes.

The data supplied by the manufacturer
indicate that the plate currents required by
the ‘various tubes of the set, when opcrated
us described above, are as follows:

Milliamperes
.20

One 171-type power tube

One 201A-type A.F, tube.. 3
“Three 201A-type R.F. tubes.. 7.5
One 200.-type deteetor tube... 1.5

Tota) current for set.
In addition to the current’ requ\red by
the veceiver there is also a waste of cur-
rent, through the “C”-biasing section of the
voltage-dividing resistor (which is necessary

“in ovder to secure a dlop of 40 volts), and

this must -be ineluded in the current drain
from. the power unit. It is desirable to
make this drain as:large as possible without
reducing the total output voltage of the
power unit below the .requivred potential;
for jncreasing the current reduces the out-
put vesistince of the power-supply circuit
and tends to stabilize the output voltages.
In this cuse it is possible to have a surplus
or réserve of 15 milliamperes, which is very
satisfactory,  Therefore, the total current
required from the power-supply unit is 47
niilliamperes, which corresponds sufficiently
to the rating of our unit,

FIGURING THE RESISTANCES
The civenit of the voltage-dividing resis-
tor is shown in Fig. 3. The resistor R1 re-
duces the voltage from 180 to 135 volts, or
causes a voltage drop of 45 volts, for the
first A.F. tube; and the current passing
through this resistor is equal to 47 milliam-
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The Perfected
Invention of

Dr. J. Harris Rogers

Celebrated War Time
Naval Radio Consultant

Fhe eminent scientist, Dr. J. Harris Rogers is
known the world over for his research work and
successful accomplishments in the line of under-
ground and underwater radio transmission and
reception. Hig invention, the Rogers Underground
Antenna for reception of waves within the B.C.L.
band is, unquestionably, one of the most important
radio advancements of the year.

e

This photo shows Dr, Rogera charting

the country wids enceesy of ona

10 of hia
wnumerons underground radio tosts

Made under exclusive
license in accordance
with patents of Dr.
J. Harris Rogers Nos.
1303730, 1349103,

'[SI ‘ e}vthe‘ ROERS

i Undergrounad

ANTENNA

.-Provides Clear, Loud Reception
Regardless of Weather--Increases
Distance and Volume with Any Set

4O N .

That radio waves, unspoiled by static and less

affected by weather conditions, travelled thru
the ground was the belief of Dr. J. Harris
Rogers. Test after test proved his contention.
On nights when weather made reception from
§ distant points impossible with an antenna suspended in
] the air, reception was clear, steady and loud when taken
ll out of the ground, Static has little effect upon ground-
§ wave reception, and it was found that ground wavces usu-
ally excecded the strength of air waves even when the lat-
ter were at their best. It then remained for someone to de-
velop a device with which these clear, strong ground waves
8 could be inturcepted and brought to the receiving set.
Followed more years of research, more experimenting,
| more practical tests—all resulting in the Rogers Under-
round Antenna—developed and perfected by Dr. Rogers,

imself—the product of a lifetime of study——a proved de-
vice, successful wherever used and offered to you with a
positive guaranty of money back if you are not satisfied.

EASILY INSTALLED
IN 5 MINUTES!

Simply dig a small hole in the ground out-
sidea window near your set,drop the Rogers
Underground Antenna in the hole, ecover it
over with dirt, conneet theshielded cable
to your set, and tune in on loud,
clear, steady reception unspoiled
by static or other interference.
I I L‘Anyone can install the Rogers
T T - Underground Antenna in a few
Loallendncidisadinel.l minutes, and when once installed
b ) it never again

needs attention.

CI'HE ILLUSTRATION at the right shows a

typical installation of the Rogers Underground
Antenna. As thereis but little staticin the ground,
this Rogers unit delivers clear, strong, radio im-
pulses to the receiver, thru the shielded connecting
cable. And think! How much easier it is to install
the Rogers Underground Antenna than it is to
climb around on a slippery roof hanging up a wire
which collzcts as much static as it does radio waves.

The Underground Antenna

4207N COTTAGE GROVE AVENUE CHICAGO, ILL.

Yours to Test

FREE

It costs you nothing to test the Rogers
Underground Antenna. We will send it to
you to try on your own set, and we don’t ask
you to pay a cent for this great radio im-
provement if you don’t find it all that Dr.
Rogers claims in his patents. Send the coupon
now. Let us send you the startling facts of
the Rogers Underground Antenna and full
particulars of the FREE comparative test
we want you to make, Clip the coupen. Send
it today.

The Underground Antenna Co.

I 4207N Cottage Grove Ave.

- = MAIL THIS NOW--I

Chicago, Ill.

Send me all the facts on the Rogers Underground I
Antenna. Also full particulars of FREE Test Offer I
and GUARANTEE.

Name

Street.......

i
i
TOUN . e ccmsa e annnes State. ... I
i 2 0 B B 0 B B | J



The funniest comie in America,’Smatter
Pop? will keep you in stitches from the
moment you open it until you have read
and rercad every page time and time
again. Fifty full-page comics in this
edition of ’Smatter Pop?—Hundreds of
real laughs. C. M. Payne sure knows
how to get under your skin and bring
out every laugh in your system.

Meet “Pop,” ‘“‘Desperate Ambrose,”” and Pop’s little
family. They can make you laugh when everything
else has failed. Ask your newsdealer or, if he can’t
supply you, fill in the coupon and mail to us. The
funniest comic ever written. Don’t miss it! Get your
copy now ! Barrels of FUN !

EXPERIMENTER PL&. CO.
230 FIFTH AVE.
NEwW YORK CITY

»
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APOIOGIES 10 C. M-PAYNE

Freshman C.L. PARKER
- : Lx-Examiner U. S. Patent Office
EQUAPHASE Attorney-at-Law and Solicitor of Patents
- MeGill Building, Washington, D. C.
at All Authorized Dealers Patent, Trade Mark and Copyright Law

LIGHTING FIXTURES
Ready to Hang

Direct fram the manufacturer.

Completely wired, including
glassware, Send for new
catalogue No. 29, Just Re-
duced Prices.
Special Praposition to Dealers.

Erie Fixture Supply Co., Inc.,
’ Station R, Erie, Pa.
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peres minus 20 milliamperes (the current
used by the power tube in shunt across Rl,
2, 3 and 4) or 27 milliamperes. ‘Lo find
the required value of this resistor, formula
(8) of Ohm’s Law is used; i. e., the voltage
drop (45 volts) is divided by the current
passing in the resistor (.027-ampere) and
the result is 1,667 ohms. (This is easiest
done by multiplying the volts by 1,000 and
dividing by the milliamperes; 45,000 divided
by 27 equals 1,666-2/3).

The resistor R2 reduces the potential
from 135 to 90 volts for the operation of
the R.¥. tubes. This resistor causes a drop
of 45 volts, and the enrrent passing is equal
to that in R1 minus the current taken trom
the “B4-135" volt tap; 27 minus 3, or 24
milliampercs. The resistance of this resistor
may be learned from formula (3) in the
same way and it will be found to he 1,875
ohms.

The resistor R3 causes another drop
from 90 to 45 volts in order to reduce the
potential to the proper value for the oper-
ation of the detector. The current in this
resistor is equal to that in R2 minus the
current taken from the “B490” terminal;
24 minus 7.5, or 16.5 milliamperes. There-
fore, the resistance of this resistor is equal
to 45 volts divided by .0165-ampere, or 2,727
ohms. The resistance of R4 may be com-
puted, in the same way, to be 3,000 ohms.

The resistors 5, R6 and R7 are for
obtaining the “C” biasing voltages; and
the current passing through each of these
resistors is equal to the total current de-
livercd by the power unit, or 47 mifliam-
peres, as no “C” current is drawn hy the
tubes. Resistors R5 and R6 each produce
a voltage drop of 4.5 volts, and R7 pro-
duces a drop of 31 volts. By substituting
these values it will be found that R5 and
R6 each have a resistance of 96 ohms and
that R7 has a resistance of 659 ohms.

SELECTION OF RESISTORS

In actual practice, it usually will be
found impossible to buy resistors having
the exact resistance value reguired. How-
ever, the rcsistance of each unit need not
be exact and the standard resistor having
the nearcst value may be substituted. For
a voltage divider of the design under dis-
cussion the following standard resistors
should be nsed: R1, 1,500 ohms; 12, 2,000
ohms; 13, 3,000 ohms; R4, 3,000 ohims; 5,
100 ohms; R6, 100 ohms; R7, 650 ohms.
When these resistors are used the output
voltages will be found very near the re-
quired values.

In the selection of resistors for use in «
voltage-dividing resistor bank, the current-
carrying capacity of each unit must be con-
sidered carcfully, in addition to its resist-
ance. There is a considerable flow of cur-
rent through these resistors, and apparatus
with an insufficient current-carryving ca-
Pacity might burn out.

WHAT ARE WATTS

It is customary to rate resistors of the
“heavy-duty” type, suitahle for nse in power
eircuits, by the number of watts they will
dissipate. The watt is the electrical unit of
cnergy and is equal to the power consumed
(by conversion igto heat, etc.) when one
ampeve of current flows through one ohm
of resistance, producing in it a drop in
potential of one volt. The number of
watts of energy expended in any cleetrical
device may be determined hy mulliplying
the potential across the ends of the ap-
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Don’t Take
Chances with

Condenser
Breakdown!

“The man avho tries to sa<e a
Jew cents by buying cheap
condensers is alwways in dan-
gerof hawving to pay out many
dollars for rep/a(emempart_:.
A cheap condenser is erpeu-
sive awhen it breaks down.’

oot Mt
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The famous Hammarlund - Roberts, Hi-Q Six employs
parts produced by ten of America’s finest radio manu-
Sacturers, including AcumE ParyoLt By-Pass Condensers.

Play Safe with PARVOLTS

HE rapidly increasing use of by-pass and

filter condensers in modern A.C. operated
circuits demands the greatest caution against
poor quality, inaccuracy of rating and non-
uniformity in condensers.

Nothing can do so much harm to impair
radio reception or effect such costly
losses in assembled parts as de-
fective or inaccurate condensers.

It is of vital importance to use
condensers of proper ratings, and
to know the ratings actually ARE
as stated and that all stated ratings
are UNIFORM.

It is vital to use condensers
whose ratings are based upon
CONTINUOUS DUTY.

It s vital to use condensers that

ACME PARVOLT FILTER CONDENSERS
are rupplied in all standard mfd. capacitics for
260, J00, 00Oy K00, 7000, and 7500 I/ B 6
requirements, l/mjorm height and widih for casy
stacking. Supplied ringly or in complete housed
blocks for the important pewer supply units ruch
as Thordarson, Samyen and others.

ACME PARVOLT BY-PASS CONDENSERS
are supplied in all standard mfd, capacities and
for all the required working voltages.

are made with AT LEAST the overload factor of
safery demanded by the R.M.A. and N.E.M. A.

Condensers which possess these qualities not
only aid quality reception, but overcome the pos-
sibility of break-down and heavy losses from ruined
tubes, transformers and other parts...All ACME
ParvoLT Condensers are made and
tested to standards of the R.M. A.
and N.E.M.A. They are used and
recommended by leading radio
engineers, designers, service men
and custom-builders everywhere.
Play safe with PARVOLTS! Made
by THE ACME WIRE CO.,
New Haven, Conn., manufacturers
of magnetand enameled wire, var-
nished insulations, coil windings,
insulated tubing and radio cables.

ACME PARVOLT CONDENSERS

Made by the Manufacturers of

ACME CELATSITE HOOK-UP WIRE

ENAMELED
AERJAL WIRE

Enameled copper wirein both stranded and
sslid 1ypes. Alte Aume Lead-ins, Battery
Cabln Indeor and Loop Azrlal Wire.

CELATSITE
FLEXIBLE and SOLID

For all types of radio wiring. High
insulation value; non-inflammable,
10 colors, requirements, Supplied in 10 colors,

ACME
SPAGHETTI

A superior cambric tubing for all
practical radie and othsr electrical

R




Big New Spring Edition Just Out

HE greatest issue of AMAZING STORIES QUARTERLY yet
published. Scientifiction by the worlds’ most famous
This big new Spring issue is a book that no one should
neglect to read. If you are tired of the cut-and-drisd fiction of
the day—if you desire to read something different—enticely
out of the ordinary—do not miss this remarkable book, the
AMAZING STORIES QUARTERLY.

A few of the interesting stories that
you will find in this new issue:

The Nth Man The King of the Monkey Men
The Second Swarm A Modern Atlantis
The Gravity King When the World Went Mad

Tales of the future, of worlds to come—of different people—of
strange happenings. Read this New big issue of the AMAZING
STORIES QUARTERLY. Adventure, Mystery, and Science—a
touch of each combined to make one of the most remarkable
volumes of the age.

150 pages —fully illustrated—Ilarge magazine size

THE soc COPY

AT ALL NEWSSTANDS
OR WRITE DIRECT

EXPERIMENTER PUB. CO.
230 Fifth Avenue
New York City, N, Y,
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paratus in volts by the current in amperes.
Or, as we may put il in another formula:
W =ExI )

But, as we know by formula (1), the
voltage (E) is equal to the product of T and
R; and therefore the wattage is equal to
the current, multiplied by itself, and by the
resistance. This is another and convenient
way of stating the same thing as (4):

W =1IR (5)
(The expression “I*” is read *“I square,”
and significs that 1 (the amperage) is mul-
tiplied by itself. If the current is written
in willinmpercs, its square will represent
millionths, instecad of thousandths, of the
square of the amperage.)

Radio engineers speak most frequently of
the “I’R” loss in discussing power circuits;
this term for the wattage represents the
dissipation as heat of electrical encrgy in a
resistor. The current-carrvying capacity of
a ressitor is therefore rated in wattls, which
depend on both voltages and currents. A
{ilament vesistor may carry a heavy load
through o very small resistance; a grid
leak a very light load through an enormous
resistance, and ncither needs to dissipate
many watts.

But the power resistor must be so con-
structed that it will give off the heat gen-
erated in it by the curvrent passing; its
rating indicates what may be expected from
it under a conslant load. The two formulas
just above will give the watts of energy
converted into heat in any part of a given
cireuit; a rating above this figure should
he emploved.

FFor instance, take R1 in Fig. 3; it has
a cnrrent of 27 milliamperes passing through
it with a potential drop of 45 volts. Multi-
plyving 45 () by 027 (1) formula (4),
gives 1.215 watts as the dissipation of heat
which must be obtained from the resistor
used. It we use formula (5) we multiply
027 by itself (1) by 1,666-2/3 (R), with
exactly the same result.

The caution must be given again to re-
member that, in the formulas above, 1 rep-
resents amperes, not milliamperes; 1,100
milliamperes is only 1.1 ampere; 110 milli-
amperes is 0.11-ampere; 11 milliamperes is
O1l-ampere; and L1 milllamperes is ex-
pressed as .0011-ampere. This correction
nust always be Lorne in mind when work-
ing with Ohnv's Law in radio design.

Resistors manufactured for use in or-
dinary resistor banks are designed for 3-,
5- and 10-watt ratings; and in most cases,
as will be seen, the 3-watt size will be
ample. However, for ditferent radio pur-
poses, resistors are made for duty up to
100 watts, and might be designed for even
heavier enrrent dissipation, if needed.

A Remedy for Obstinate Cases
for A. C. Hum

N most cases where a strong hum is

heard in the loud speaker of an A.C.-
operated set, the trouble may be corrected
by improving the filler circuit or the “I”
socket-power unit.  On the other hand,
often it is next to impossible to find the
cause of the hum, or a means of preventing
it. In sets where it has been found ini-
possible to climinate hum by ordinary meth-
ods a 0.25-mf. condenser connected be-
tween the “B—" wire of the power unit
and one terminal of the 110-volt A.C. supply
line will often effcct an improvernent. Also.
the metal cases of all transformers, choke
coils, and condensers of the power wunit
should be connected with the negative wire.
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Airplane Radio

(Continued from puge 1305)

On May 17 the trio left for the Azores.
It was a Jong and hazardous jump. Two
days later the NC-4 alighted in Horta Bay.
The other two argonauts lost their way in
the fog and descended on the water a short
distance from the islands. Luckily, they
were all saved after an anxious search. Ten
davs Jater the NC-4 arrived at l.ishon,
Portugal, and finally ended the air cruise
at London. Herh Rodd was the NC-#4's
radio man.

THE FIRST THROUGH FLIGHT

On June 14, 1919, Captain John Alcock
and  Tieutenant Arthur W. Brown, in a
Vickers-Vimy  bombher, flew  from New-
foundland to Clifden, Ireland, a distance of
1,980 miles, in sixteen hours and twenty
minutes, This was the first non-stop trans-
Atlantie airplane flight.

The Vickers-Vimy bombers were designed
with a radio direction-finder as part of the
equipment.  The loop antenna was built into
the wings, and the recciver acted as a radio
compass.  There was no transmitting ap-
paratus, Just before the plane taxied down
the runway, someone js said to have asked
Aleoclks where he expected to land.  Ie is
reported to have replied that they would
“hang ouvr hats on the Clifden wireless
towers.” The plane ran down the field and
wias soon a mere speck out over the isty
sea. Then it vanished! The world awaited
anxiously for news f{romt the airmen. The
ether wag silent.  No vessel reported sight-
ing the plane. But, at the end of seventecen

hours, word was rushed around the waorld |

that the Atlantie had been crossed for the
first thme by a non-stop airplane. Iow much
the navigators depended upon the radio di-
rection-finder is not recorded in the story
of the flight, but it is Delieved that it was
the guiding influence of radio that cnahled
the plane to fly directly over the Clifden
radio towers: in fact, it just missed disaster
by striking them, and landed in the mud «
short distance hack of the station.

A month before Aleock and Brown tri-
umphed, Harry Hawker, an Englishman,
stccompanied by Licutenant  Commander
Mackenzie Grieve as navigator, hopped oft
from St. Johng, Newfoundland, for Treland
in a Sopwith biplane. Hawker dropped his
underearriage and wheels. to save weight,
immedintely after the plane was over the
sea.  His original plans called for radio
cquipment, but he discarded it to lighten
the craft at the last minute. Nothing was
heard of Hawker and Grieve for more than
a week. Thev were given up for Jost.” Me-
morial services were beld in London. It
was then reported from the Orknevs that
the Danish steamer Mary had reseued the
aviators about 1,050 miles out from New-
foundland, and about 850 miles off ihe
Trish coast.  The Mary was not equipped
with radio. .

How diffcrent was the case of Ruth Tlder
and George Taldeman, as they dropped
alongside the Dutch «il stecamer Baren-

drecht off the Azores an Octoher 13, 1927,

when theiv oil svstem forced the plane
“American Girl* to leave the air. While
the airplane carrvied a radio. it was not ef-

ficiently msed. The world wondered if they

LEUTZ °;’3;‘:-’,“
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RADIO

{ The LEUTZ organiza-
| tion is now entering its
'| sixth successful year of
supplying the Highest
Class Radio Apparatus
in the World. This
year each set is being

- 195 PARK PLACE - -
Cables: “‘Experinfo,” N. Y.

custom
particular requirements
of each customer. We
would be pleased to
give you an estimate on
the best radio for your
requirements.

‘ Custom Built Universal Transoceanic ““Silver Ghest’> Broadcast Receiver
Built for Robert B. Gable, President Wm. F. Gable Co., Altoona, Pa.

built to the

WRITE FOR NEW LITERATURE NOW

C. R. LEUTZ, INC.

ASTORIA - -
Phones: Ravenswood 4080-3670

NEW YORK

757125 Weekl

Starts Xm

Let me show you how
to make big money
right from the start.
I've prepared a FREE
book explaining all details. First
week’s profit pays for all equip-
ment. Youcanget all the battery
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Service Station Charger—it’s yearsahead of or-
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had met the fate of many other trans-At-
laptic fliers. The rescue ship flashed the
good news tlmt the fliecrs were safel—as told
by its opcrator in a letter to Ravio Nrws
(page 800, January, 1928).

NINE YEARS AGO

Tet us return to 1919 to pick up the story
again at that point. Late in June of that
mertarable vear in  aviation, the British
dirigible R-34 flew from Scotland to Long
Island and then returned to Pulham, Lng-
land, piloted by Major G. H. Scott. The
R-3+ was equipped with a vacuum-tube
transmitter.  When it was vet off Cape
Race, Newfoundland, the signals were first
detected in the United States. When over
the Bay of Tundy, the operator sent an
urgent message that the tuel supply was
running low and a forced landing at sea
might be necessary. The message was picked
up at Otter Cliffs, Maine. A “sub-chaser”
was loaded hurriedly with fuel and dis-
patched at full speed to about 100 miles off
Bar Harbor to meet the dirigible. As the
hig craft sailed above the tiny sub-chaser
dancing in the heavy sca, the radio man sig-
naled that they could reach Chatham Air
Station and possibly Mineola Flying Field,
which they succeeded in doing.

In 1924 the U. S. Army Air Service
round-the-world plancs crossed the Atlantic
by wuay of Greenland. They did not use
radio. However, Leigh Wade, one of the
round-the-world fliers, in cormmenting upon
the Nungesser flight, said that he would
not attempt the trip without radio, as did
the Frenchman, He called attention to the
faet that safety to a great degree depends
upon the precautionary measures taken at
the start.

It was also in 1924 that the big Zeppelin
ZR-3, later renamed Los Angeles, flew
across the sea from TIPriedrichshaven, Ger-
many, to T.akehurst, N. J. This flight re-
vealed that radio is an asset on a trans-
aceanic trip, even when the ship is not in
trouble. The giunt of the air maintained
communication with European land stations,
with vessels at sea, and soon after it passed
mid-ocean, the American coastal stations in-
tercepted its messages broadcast from the
sky. It was a radio dispatch flashed across
the sea by a high-power transmitter that
relieved anxicty throughout Germany with
the news, “She has landed!”

There is no record that Conminander
Rammon Franco in his flight in 1926 from
Palos, Spaln, to Argentina used radio; nor
did Commander de Pinedo in his trans-
Atlantic flight in February, 1927, from Italy
to Brazil. Nor were the invisible waves
called upon to serve the French flicrs,
Licutenant Dieudonne Costes and Lieuten-
ant Conunander Joseph Lecbrix, who flew
23,000 miles to reach New York by way of
Africa and South America.

OUT OF THE POLAR SEA

Commander Richard E. Byrd carried a
short-wave transmitter, operating on the
41-nmeter wave, when he dashed to the North
Pole and bacls to his base at Spitzbergen in
1926. His signals were received from the
Pole itsclf.

Was it not radio that kept an over-
anxious world informed of the Admerica’s
progress and of her plight, lost in the fog
over France? Had it not been for radio on
board the big Fokker, no one would have
known that the plane with its four occu-
pants was aroping in the darkness and
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storm with gasoline supply fast hecoming
exhausted. Radio gave some indication of
the plane's position, while silence might
have led many to belicve that the dmerica
had joined the other pioneers of the air
that “went down to the sea.”

The Norge, with Roald Amundsen and
his associates on hoard, found radio ex-
tremely useful, and especially the radio di-
rection-finder, when the dirigible was lost
in the arctic wastes after it had passed over
the North Pole in 1926. Radio waves sent
out from Alaska served as a beacon for the
pilots.

The question has arisen, whether or not
short-wave apparatus or long-wave equip-
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CUSTOM SETBUILDERS

A FREE SERVICE IN THE

RADIO LISTENERS’ GUIDE and CALL BOOK

The RADIO LISTENERS’ GUIDLE aund CALL BOOK has instituted a new service.

the purpose of which is to increase the volume of sales on custom-built scts.

To this end,

we have left no stone unturned in our efforts 10 cooperate with the home setbuilders.
The Spring issue of the RADIO LISTENERS’ GUIDE and CALL BOOK carried the
first of a series of articles on this ever-widening group of Custom or Community Set-

builders, as they arc somectimes known.

Reproduced_herewith is our offer to these set-

builders to make use of the services of our magazine in increasing thewr sales. We have
sct aside a section in which we will advertise the product of every ‘setbuilder who desires

to avail himself of this service.

These ads will be keyed and listed geographically, and

will cost the custom setbuilder nothing. The ouly requircments that must be met in
order for anyone to make use of this section are, first, that the advertisernent contain
no more than fifty words, secondly, that it be \Vlitten on a piece of white paper and
attached to the coupon provnded for this purpose in either the Spring or thc Summer
issue of RADIO LISTENERS' GUIDE and CALL-BOOK.

A NEW SERVICE FOR THE CUSTOM-SETBUILDER

RADIO LISTENFR' GUIDE

AND CALL BOOK,

230 Bifth Avenue.
Now York Clty.
Geatlemeg:

Witbout cost or abligatlen
o me, Kiodly 1usert the at-
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fnt ulfer
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This is the way each offer will be listed;
and any inquiry referring to the code
number under which your offer is listed,
will be forwarded 1o you immediatcly—.
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We bchcw this service will be a great
boon 1o the custoin-sctbuilder,

It will open a national market—help dis-
pose of more sets—and make more
money for you.

Besides opening our columns to our
readers for this purpose, we have made
this service absolutely free and with con-
ditions easy cnough for all to live up to:,

CONDITIONS

Not more than fifty words to cach ad-
vertisement.  Each  request must be
written on a scparate sheel of paper, to
which the coupon appearing below
must be attached. No request will be
considered without” coupon.
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230 5th Ave.,, N. Y. C,
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The Radio Beginner
(Continued from puge 1333)

Two andio-frequency  transformers,  3:1
radio, T'1, 123

One output choke coil, -30-henry, CH;

One hy-pass fixed condenser, 1-mf.,, 180-volt
rating, C;

Two vacunm-tube sockets, UX-type, V1,
V'2;

One filaiment-ballast resistor for 201A-type
tube, R1;

One flament-badlast resistor for 112\-type
tube, R2;

One single-cireunit telephone jaclk, J;

One 201A-type vacuum tube for V1,
One 112A-type vacuum tube for V2
Two by,-volt “C” halteries;

One wooden baseboard, 17 x 4 x Y,-inch;

One sheet of copper or brass, 10 x 31/-inch,
ahout 1/32-ineh thick;

Ten feet insulated wire, No. 183

Lonr rubber-headed tacks.

The How and Why of
Radio Filters

(Continued from page 1346)

BEFORE THE A.T. AMPIIFIER

A third important use of the R.I%. choke
coil is to prevent R.I% currvents from enter-
ing A.F. circuits. There are many types
of uudio-frequeney amplifiers which  will
amplity R.TF. currvents as well as A.F. cur-
rents; and, if the former were allowed to
enter the audio amplifier, the utility of that
device wounld be greatly reduced because
the RR.I¢, currents would overload the tubes,
and thus prevent the efficient amplification
of the AT impnlses. All A.F. amplifiers
will amplify R.E. currents, to soine extent;
hut this is true particularly of resistance-
and impedance-coupled amplifiers.

R.F. currents are most apt to enter the
audio amplifier through the primary of the
first AJF. transformer or the first coupling
device, which is connceled in the plate cir-
cuit ot the detector tube; because a detector
always  transmits  some R.F. impulses.
Therefore, a choke coil and by-pass con-
denser should always be connected in the
detector cireuit, in such a way that the
R.F. currents cannot pass through the
primary winding of the transformer. The
way in which this js accomplished is illus-

1]

it

Typical evample of the consivuction of R.I.

choke coils, such as tllustrated on_ page 1344

(ceiter of the heading),; the windings are
scparated to reduce sclf-capacity
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trated clearly in Fig. 4. The R.FF. choke
coil is connected in scries with the lead to
the ALF. transformer from the tickler coil
ar plate of the detector; and the ly-pass
condenser is ccnnected between the plute
side of the R.1%. choke coil and the filament.
Consequently, the D.C. and the AF. com-
ponents of the current in the plate circuit
of the tube pass from the plate through
the primary of the A.F. transformer; while
the R.F. component is blocked by the choke
coil and is farced to return to the filament
through {he by-pass condenser. The sune
cirenit is used, whetber or not a tickler coil
is emploved.

The use of a choke coil in the position
shown in TFig. 4 bas an especial advantage
when the amplifier is connected externally
to the recciver cabinet. With an R.T.
choke coil in the plate circuit the R.I. cur-
rent is shunted directly to the filament, and
only audio current is fed to the amplifier.
The wires connecting the set with the am-
plifier may then he as long as requirved,
without affecting the results obtaincd.

The more important uses of R.1%. chokes
and R.E. hy-pass condensers have now heen
considered ; but there are many other places
in which these parts are sometinies required
jn radio cireuits. TFor example, by-pass
condensers are always connected in shunt
with any instrument which introduces
straight elmic or pure resistance into a
tuned circuit, as in this way it is possible
to reduce the lotal vesistance (the imped-
ance) of lhe unit to R.F. currents. In re-
flex cirenits, condensers ave connected across
the windings of AF. transformers; and in
other cirveuits, similar condenscrs are cen-
nected across potentiometers, grid-bias re-
sistors and other apparatus which is some-
times connected in the grid circuit, to pro-
tect them from R.I. currents.

USE OF A.F. CIIOKES

In audio-frequency circuils choke coils
are used just as much as in R.I%. circuits,
and are employed in munch the same way.
In “impedancc”- (capacity-) coupled ampli-
fiers. chokes are required actually to pre-
vent coupling; in socket-power units they
are emploved to smooth out or to filter ent
the “rippics” of the recctified alternating
current. In cther places they serve to
scparate the D.C. from the andio-frequency
cormponents of the current in a circuit, as
in output filters.

A very important use of the A.F. choke
coil is in the piate-supply wires of an andio-
frequency  amplifier. When connected in
this position it prevents the interstage coup-
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Radio Retailers & Wholesalers

are cordially invited to meet us at the

Second Annual Trade Show

BOOTH NO. 107, EXHIBITION HALL

Stevens Hotel, Chicago
June 11th to 15th inclusive
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Power Output Amplifier
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to provide a greater loud speaker volume, without distor-
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junction with auditorium loud speakers and in the operation
of a plurality of loud speakers from a common amplifier as
in hospital and exposition work.
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ACH issue of AMAZING STORIES

MONTHLY contains tales of startling
adventure, of strange people, of weird hape
penings. Written by the most famous
authors of ‘‘scientifiction”—fiction with
a plausible scientific background. These
N stories are different—out of the ordinary.
AMAZING STORIES MONTHLY affords a
pleasant change from the cut-and-dried
literature of the day. Read it, each issue
contains enough tales to give you many
hours of priceless enjoyment.

Jules Verne; H. G. Wells; Miles J. Breuer,
M.D.; Earl L. Bell; these are but a few of the
famous authors that you will find represented
in almost every issue of the AMAZING
STORIES MONTHLY.

AMAZING STORIES MONTHLY is

a large size magazine. Each issue
over 100 pages. Fully illustrated.

THE z 5c coPY

AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUB. CO.
230 Fifth Ave. New York. N.'Y.

: How to Build a Large Cone Speaker

Radio News jor June, 1928

ling, which might take place as a resull
of the resistance in the output circuit of
the power-supply devices. Frequently, this
is the only way in which howling and
“motorboating” may be prevented; par-
ticularly when “resistance-coupled” or “im-
pedance-coupied” amplifiers are operated
from “B" socket-power units. With these
amplifiers, an audio choke and a by-pass
condenscr, connccted in the plate lead of

-the detcctor stage, and also in that of each

detector stage, will usually obviate the
troublesome effects altogether.

Fig. 5 shows the method of connecting an
AF. choke andt an A F. by-pass condenser
in the plate civeuit of a detector or an
audio anplifier tube.  Diagram A shows
the usual method, with the choke coil con-
nected in the “B” supply wire to the trans-
former 12, and the by-pass condenser C
between the “BL” side of the transformer
and the filament (“B-—-"). With this cir-
cuit the AF. current must veturn directly
to the filament through the by-pass con-
denser because, after the current passes
through the primary of the transformer,
the choke coil prevents it from cntering the
“B” supply circuit.

Diagram B shows anotber method, which
is sometimes used when the plaie current
of the tube is heavy, and in any case where
the core of the transformer might be satu-
rated by the plate current. The advantage
of the system (“shunt-fced”) is that the
direct plate current does pot pass through
the transformer winding, but is delivered
dircetly to the plate through the choke coil
conuected in series with the “B-p” wirc.
Also, by this method, the insulation of the
transformer is not subjccted to high volt-
ages. In this circuit the by-pass condenser
is connected in scries with the wire to the
primary of the A.F. transformer from the
plate of the tube and the A.F. choke coil.
This condenser malkes it possible for the
A.F. current to pass from the plate, through
the A.F. transformer, and to the filament
circuif.

I s

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

P

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence,

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature,

Radio Articles Appearing
in June Science and
Invention Magazine

Giant Loud Speaker Fills Theatre
A Radio-Equipped Yacht

Making a Double-Cone Speaker

New Radio Devices

Radio Oracle—Questions and Answers
Latest Radio Patents




Radio News for June, 1928

PROTECTING THE SPEAKER

" Since power tubes have become generally
used in the last audio-frequency stage of
reccivers, the nsc of an AF. choke coil
and a by-pass condenscr in the output cir-
cuit of a receiver is almost universal prac-
tice. The purpose of this choke-and-con-
denser combination is to allow the A.T.
current to pass through the Joud spealker
and, at the same timc make it impossible
for the plate cuvrent of the tube to flaw
through the windings of the Joud-speaker
unit. This is absolulely necessary in many
cases; as the heavy plate current required
by the power tube wauld e sufficient to
burn out the fine wire in the loud-speiker
nnit or, at least, it might “saturate” the
winding, and the results would he almost
cqually unsatisfactory.

Tig. 6 shows the method of connecting
a choke coil and a by-pass condenser (“tone
filter”) in the plate cirenit of the last AL
stage. Diagrams A and B are for the
nsual amplifier arrangement, and diagram
C is for the “push-pull” amplifier. At A
is indicated the arrangement followed when
the choke coil and condenser arc a part of
the receiver proper; and the chief advantage
of this circuit is that the loud speaker is
at ground potential. When the choke coil
and condenser are connected externally to
the receiver, however, the circuit shown at
B is usually nsed becausc of its greater
simplicity. Both circuits give identical re-
sults; but in the nse of the latter the loud
speaker is kept at a high potential, which
is sometimes considered unwise. When a
push-pull circuit is used, a special cheke
coil is requived; this coil is twice as large
as the usual cheke and has a center tap
for connecting the platc supply wire. As
both ends of the choke coil are at the same
D.C. potential, it is not necessary to use
byv-pass condensers in the wires to the loud
speakers; but, if it is desired to keep the
loud speaker at ground potential, two con-
densers may be connected in the positions
indicated in dotted lincs.

“IMPEDANCE” A.F. COUPLING

An “impedance”- (capacity-) coupled au-
dio-frequency awplifier circuit is another
place where A.F. choke coils are required
in numbers. In these cirenits choke coils
are used for two cifferent purposes; so
that two choke coils as well as one by-pass
condenser are required in cach stage. Tig.
7 shows the cirenit arrangement usually
employed; in this the hy-pass condensers C
are used to transfer the audio-frequency
energy from the plate (output) circuit of
one stage to the grid (input) civcuit of the
next stage. The choke coils 1. provide a
path for the direct (*B”) current to the
plate of the tube and, at the same time,
prevent the A.F. component of the current
from vreturning to the flament without
going through fthe condenser C. The choke
coils L1 allow the charges on the grids of
the A.F. amplificr tubes to leak back to
the filament.

In the first part of this article it is stated
that choke coils and Dby-pass condensers
may often be removed from a receiver with-
out affecting the results. The fact is that,
under certain receiving conditions, . if a
choke coil were short-circuited the music
would not be affected; but under other
conditions the choke wonld greatly improve
the results. The fact is, that a veceiver
fully protected with chokes is morve stable
in operation and is capable of giving supe-
riov performance under most conditions.

The number of chole coils required varies
with the circuit used, but Fig. 8§ shows Lhe
positions in which choke coils may be used
to advantage, in practically every receiver.
Of course, special circuits often require
many  additional chokes and by-pass con-
densers.,

The uscs of audio chokes, which have
bheen considered thus far in this article, ave
those of the choke coils which are used in
the receiving set proper. lowever, prob-
ably more chake coils are used in power-
supply wnits for radio veceivers, than for
auy other purpose. When used in this way
they ave part of a filter civenit consisting
of Lwo or more choke coils and a con-
denser “bank” (Filter circuits are pro-
vided to smooth out the ripple in the in-
terrupted direet enreent which is delivered
by the rectificr; ie¢., to vemove the 60-cycle
hunt from the direct-current output of the
reetifier tube.)  The action of a filter cir-
cuit requires a rather lengthy explanation,
and, therefore, it will not be fully covered
in this article.
that the choke coils retard the pulsating
component of the current and the con-
densers act as resersoirs, which bhecome
charged at “peak” voltages and discharge
smoothly between “peaks” By nse of eom-
binations of chokes and condenscrs, in a
cireuit similar to that illustrated in g, 9,
it is possible to change a pulsating direet
current into direet current pure cnough to
operate the plate cirenits ot radio tubes.

In their construction, both R.F. and A T.
choke coils off'cr more complications than
onc might think. 1In the casec of the R.F.
choke coil it is necessary only to wind a
coil of wire possessing snficient inductance
(and therefore impedance) to offer an ef-
fective barrier to the radio-frequency cur-
rent which it is desired to hlock. How-
ever, in winding the coil the maker must
take care to sce thut the distributed ca-
pacity is as low as possible.  If the dis-
tributed capacity of a coil is high, this
capuacity tends to short-civeuit the coil,
thus destroying its utility.  Several meth-
ods hive been developed for winding coils
having a very low distributed capacity, and
one of them is illustrated in the picture
shown on page 1366. In this system, the coit
is wound on a small wooden bobbin, in thice
or wmore sections of various widths. In
most cases, the end of the wire leading
from the smallest-winding scction is con-
nected to the high-potential side of the
civenit.

In winding A.F. choke coils, the probiem
is to produce a coil which will have sufficient
inductance when a comparatively high cur-
vent is passing through the winding. This

s problem which concerns the manufac-

turer morc than the experimenter; beeause
it is vathev impractical for the latter to
attempt to huild a home-made A.1°. choke
coil.  IMowever, it is important for the con-
structor to sclect an instrument which
possesses the proper inductance and suit-
able current-cavrving rating for the par-
ticular cireuit in which it is to be nsed.

Keep the Loud-Speaker Cord
Away from the Lead-In

N running o length of wire from the

receiver proper to the loud speaker, if
the latter is separated any distance from
the former, be careful to keep this wire
away from the aerial lead-in. If the two
are too close together, a very persistent and
annoving howl will develop. .

However, it may be said’
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They maké

6,000

a year

The facts prove that
YOU can achieve
Szccess in Radio!

Radio News writes us:
“In looking over the dealer mail recesved
in the last three months we find that the
average income of all dealers who gave
us their income figures, 38 in number,
averages move than $6,000 a year.”

{Signed} C.W. EmERsON
RADIO NEWS

Why don’t you think this over and
say to yourself, “These dealers are
no smarter than I am. If I knew radio
thoroughly, I could make that much
and more. I know that the Radio In-
stitute of America is America’s oldest
radio school—that it gives the fin-
est radio instruction obtainable any-
where, and the finest and fullest radio
equipment.

“I know that RIA is conducted by
the Radio Corporation of America
and is backed by General Electricand
Westinghouse—that their course in
radio is complete and entirely covers
every phase of radio, including op-
erating, broadcasting, in fact every-
thing in radio. I know thatI can make
progress because everything is told
so clearly. I can get this instruction
at home, and prepare for success in
radio without giving up my present
job. I can study when I please and as
longasI please. With the tremendous
opportunities opening up in radio
today, I certainly can’t

pass up this opportun.  po—eeess

ity to learn more about | g%
the RIA course. Here’s |
one coupon I will clip.
I want the full facts.”

o
Tearontthe coupon andmail it now. .

| G
o Tt rotrmcron
ey Oltest B o Schoel.

RADIO INSTITUTE OF AMERICA
Dept. A-6 326 Broadway, New York City

— o ——— — e

RADIO INSTITUTE OF AMERICA, Dept. A-6
326 Broadway, New York City -
Dear Mr. Duncan:
Please send me your new caralog. I wantto
know more about your new radio course.

Name
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Hums, line noises, etc., ?’ ositively impossible with
this new advanced unit, lug in and forzet. Non-
acid and noiscless. All detector and intermediate
voltages plainly marked. Simpler to hook up than
drv cella. Operates any type set 1 to 12 tubes.
Greater volume and clearnesg guaranteed. If not thoroughly
satisfied return after using 30 days for complete rerund
Guaranteed further 2 years. For 110-120 volts A.C. to
60 cyele curremt. 90 volty, $12.75; 1124, $15.25; 130.
7.50: 157%, $19.50; 180, 8324. 00} 20274, $26.00.

Also built for D, C. current 110 and 32 volts at only $3.00
additional, any stze above. Ample stocks—same day Ship-
ments. Simply say—ship C.0.D. or write for_my lnterest-
ing Hterature, testimonlals, ete.

B. HAWLEY SMITH

334 Washington Ave. Danbury, Conn., U. S. A

Your Set Can
Now Get
Short Waves

Sent anywhere In the U. S.
post paid upon receipt of
price. Canada and Foreign,
60c additional. Money or-
der only. Also sent §
©. D. plus postage In §
U S. if §$1.00 accompanies
order to Insure carrying
charges. In ardering be
suru to name set and tubes
as UV199,
UX199 WDll 201A, UX226
or UY227. Price 515.00 o
$17.50 for A. C. Sets.

The SUBMARINER
wlll convert your regular set. Into a short-wave receiver by simply
inserting a plug ln pliace of one of the tubes, This takes but. a few
seconds. With “Submariner” it will enable you Lo tune between
26 and 68 meters.

This device operates with all sets, '=ul‘h as T.R.¥,, Neutrodyne,
Super-Heterodvne und others A DC op(rn(«L No addi-
thnal tubes, batteries, or 5 r(qulred 1f set operates o
speaker It will do o with “Submariner” attached. Operates
a ‘f)‘,‘:;f, téhuue.cr with Super-Heterodyue and as deleclor unit
wil 1

SHORT-WAVE RECEPTION

{s practleal, and especially in summer, as they penctrate better
. and there 15 less statie. The *Submatiner” waveband inctudes
practically ANl Powerful Stations Which Broadcast Pro-
grams. You may also listen to amateurs from all parts of the
world who transmit. code messages. You will have one of the
most efliclent short-wave recetvers when the “Submariner” s
atiached to yourset.  Get a “Submariner” §o you may have
command of the short-wave ael, ities as well as the broadeast
band. If your Dealer does not earry

ORDER TODAY DIRECT
This devlce has beern natlonally adrertised, and sold in all parls of
the world for the past tiwo years

J-M-P MANUFACTURING CO., INC.

Department S3 Milwaukee, Wis., U. S. A.

Build LACAULT'S Latest

ALL WAVE ELECTRIC

“R.E. L. 9"

Write for our list of “Specials”
—lowcst prlces in country.

IO LEC R.lC ORIES LT
116 WEST 65th STREET NEW YORK CITY

TABLE TYPE

REG U.s. ‘ROS I pax. OFFICE

Ask your dealer for a copy of *‘Radio Etiquette’” or
writens direct. American Mechanical Laboratories,
Inc., 285 North Sixth Strect, Brooklyn, N. Y.

Quick
Shipmeat

All Parts
in Stock

How Many Stations on
One Wavelength?

(Continued from page 1312)

from long distances at night. This distor-
tion may add to or decrcase the total dis-
tortion at the time.

CIYANGE OF TFREQUENCIES

Then, too, quite a Jarge number of sta-
tions hroadeast chain programs for an hour
or two only. When a station came into or
left the chain progrem, this would compel
it to revert to its former assigned fre-
quency. From 15 minutes to several hours
is required to change the frequeney adjust-
ment  of most prcscnt-du_\' transmitters;
this would mecan that such time nust be
wasted.  Also, the few hours during which
such a station was connected to the chain
would not be of great value to another sta-
tion which desired to usce the channel thus
vacated.

If a great number of stations were hroad-
casting the same program, there would un-
doubtedly be many localities where a given
reeciving set would receive some  energy
from quite a lavge number of stations. This
wonld prohibit the announcing of eall let-
ters by the individual stations; as it would
be necessary that all transmissions from
every station he identical. If, for example,
cach station did annonnce its individual
all letters, those listencrs who were within
range of more than one station would hear
the announcements from these different sta-
tions clashing in at the same time. Though
it might be possible to have esch station
announce its call letters in turn, this would
be impractical, as it would require a great
deal of time for each station of a large
chain to announce its call lctters

Stations, therefore, being unable to estab-
lish their individual identities would suffer
an advertising loss which would result in
a great decrease of their value to the com-
pany sponsoring the chain broadeast.

CARRIER-FREQUENCY REGULATION

Considering the second phase of the ques-
tion, the problem. ot maintaining more than
one station on the identical frequency, is
one which is not commercially practieal as
vet, It is absolutely necessary that the fre-
quency of all trunsumitters of the chain Le
niaintained exactly the same; if this were
not donc, the various waves from several
stations would interfere and clash with each
other; producing whistles of varying inten-
sity and piteh, even if no program were
heing broadeast.

Practically every listener is familiar with
the whistles heard on some of the broad-
cast. frequencies; this is due to slight dif-
ference in the carrier waves of the stations,
operating on that channel.  For instance,
suppose two stations sufficiently near are
broadeasting on the 1260-kilocevele channcl;
but one of the stations is slightly off its
correct frequency and operating on 1261
kilocyeles, and the cother station is main-
taining its earvier-wave on exactly 1260
kiloeycles.  The two fundamental frequen-
cies will produce a third, equal to the dif-
ference belween 1261 kilocyeles and 1260
kilocyeles, or 1 kilocycle.  This onc-kilo-
eyvele frequency is heard as a fairly high
pitched whistle, or 1000-cyele note.
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Note the speclol I
symbol which had

o be designed o |
destgnate the Peri-
dyne, as no other I
character in radio
practice.  properly I
fudentified it

Ll /Idl - m
“The PERIDYNE

Designed by
HUGO GERNSBACK

..”l

A One Dial Receiver/

HE “Peridyne Five,” beeause of new prin-

ciple employed in its construction, assures
positive interstage resonance, and thus the
EFFICIENT one dial receiver becomes a
reality. The Peridyne was designed by Hugo
Gemsback, well known inventor and editor of
several popular magazines. Until the inven-
tion of the PERIDYNE it was practically im-
possible to obtain exact resonance between
the RF stages of the Radio Recciver, due to
the fact that the least little change in thc
spacing of the coil windings or the number of
tumns threw the particular stage out of reson-
ance with remaining RF stages, Now, with
Hugo Gemnsback’s Peridyne it is possible to
adjust cach stage of the receiver so that it will
be in perfect resonance with each of the suc-
ceceding stages. This is the principle that
makes the PERIDYNE the cfficient recciver
that it is.

Thc PERIDYNE has again and again proven
its ability as a DX set, both in the summer
months and in the winter. When built ac-
cording to specifications it is one of the most
satisfying Receivers possible to obtain.
Remarkably clear tone reproduction, selectiv-
ity, and 100¢} efficiency—these arc the high
lights of the Peridyne success.

The Consrad Company, the oldest and-original
Radio pattern publishers, have prepared a full
set of blueprints, diagrams and specification
sheets from which this remarkable Radio
Recciver can be built. Every question re-
garding the building of the PERIDYNE is
fully answered in the 16-page imstruction
booklet that is part of the Peridyne Pattern.

Write today—get a Peridyne
Pattern—you are sure to
enjoy the results that the
“Peridyne Five'’ will give you

Full constructional data

50c

THE CONSRAD CO., INC.
230 Fifth Ave., New York, N. Y.

EN EER ENE ENR ENE WEN EER ENW EER EEO M e )
THE CONSRAD COMPANY, INC.
230 Fifth Avenue, New York N. Y.
Gentlemen: Kindly send me a full set of blueprints
and all data required for bullding the new eficient
Peridyne Ttecetver. Ilnclosed find 50¢ to cover.

A
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1f both stations were operating on exactly
the same frequency, however, the difference
would be zero and no note would be heard;
this condition is called *zero beat” 'Lhe
slightest deviation is not permissible, which
requirernent eliminates the use of “manual
control,” wherein one station’s carvrier is
kept at the sawne frequency or “zero beat”
with another, by the opcrator of one stua-
tion listening in on a vecciver at a remote
point and adjnsting his own transmitter
by hand to “zero beat™ with another when
a whistle is heard caused by his station op-
crating on a dificrent frequency from the
other stations operating on the same chap-
nel. Nor will automitic devices do to pro-
duce this result, as they require that the
station's carrier-tfrequency change slightly
hefore it may be restored to the proper
freguaency.

Controlling two or mere stations from
one crystal requires great multiplicity, and
therefore great expense, in wire connee-
tions between the vavious stations. A sys-
tenn, whereby synchronous operation is ef-
fected by one station’s (when varying from
its correct frequency) producing a similar
variation at another, has been accomplished;
but this is expensive, especially where there
is any great distance between the stations
so controlled.

Decause of the distortion taking place
during wire fransnussion or due to dit-
ferences in the aroplificrs used and in the
actuul transmitter, it is not considered
practical at this time to provide a single
channel on swhich a chain program should
be broadeast. The result would probally
be that only those listeners within close
range of but onc station, where no per-
ceptible effect would be produced by the
transinission from other stations, would he
able to receive the program dearly. Any
listener whose reeeiver was affected by more

than onc station would probably hear noth-
ing but discordant tones.

However, if it ever becomes practicuble
to have chain programus broadcast on a
single channel, the advantages resulting will
be numerous. These will he explained in
another article to follow in the near future.

(Another
might arize, in

interesting phenomenon which
cass a nwumber of hiyh-
power stations were operating on cwactly
the same fundamental frequency and with
identical progvams, even «fter the technical
problems above lisled have been satisfee-
torily solved, ix that of interference due en-
tirely to the location of receivers in lhe
aieas af which two stations come in with ap-
procimately equal strength.  There might
then be expected to ocenr an effect
to the fringes of color nuted where two light
alternately strenglhen aud cancel
each other; at points where the signal of
one station had to travel oneg-half « wave-
length farther than that of (he olher, ile
showld completely canrel each other,
crcepl as the directional characteristics of
the receiving «erial miqht overcome this
interference.  However, il may be remarked
that  this condition would probably wot
atcnifest itself du inehdity ab all times to
receive either station; but in a peculivr
fading effect, as the palls of the wwaves
were olternalely lengthened and shortened
slightly by the changes in the condition of
the atmosphere.  Some ecxperiments hace
of late been made in operaling lwo stalions
with the scme program on the sume fre-
quency, as rvelaled albove: und we will be
very qlad to hear from any of ownr readers
who live where the normal field strengths
of two sueh trawsmitlers are pearly equol,
s lo the constancy of the signals received
by them —Toreon.)
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A Britisher Chats on Radio

(Continued from poge 1313)

“How 1 motored by night from Ogdens-
burg to Ottawa, and the reason why, A
LProblem  Story.™  Or even, Among . the

lion-hunters of F'ifth Avenue”

But what do we getr Shades of White
Corpuscles! “The History of the Frozen-
Meat Trade;” “The Romance of Bimetal-
lism from 1843 to 1926;” “Iwrnishings io
Oak;” “Evolution of the Morris Dance;”
“History of the Coffin-Makers' Guild from
the time of Heary the First;” “The Influ-
ence of the Ftruscans on Grecian Burial
Ceremonies;™ “The Evolution of Flot-water-
pipe Systems.”

TIE ETHEREAL EXILES
TFrom the B.B.C's chamber music ana
talks has sprung the great British amateur

radio movement: the movement being an
escape.  Anything British amateurs have

done in the DX linc has been directly in-
spired by the desire to evade British broad-
casting.  Our most prominent amateurs
openly declare that thev would rather eaves-
drop on a lecture by a Thibetan hand of
nose-flautists plaving on instruments made

endure  the
because  the
hut hecause

of human  thigh-bones, than
customary B.B.C. fare: not
good in it is so insignificant,
the bad is so venomous.

In order to give you the proper hang of
the real amateur movenient in this island,
I 1aust explain that it is impossible for a
man here to get a license permitting him
to hook up and operate a transmitter, un-
less he ean satisfy the post office that his
infention is Lo engaye in genuine research.
the vbject of which must be stated cond
muxl salisfy the post office. If a wman said,
“Look here! T want to work a sct purely
for the fun of commnunicating,” the post-
master general would do one of two things:
(a), Resign; or (b)), call in the law Jords
to see whether they could not frame up a
cliarge against the sinner which would carn
for him a couple of months in prison, or,
as some  American Milton savs, in the
“hoosegow.”

(T do not care much for “hoosegow;” it
is ugly. “Frazzle” has music; “hootel” has
the virtue of conveying the right idea with-
out circumlocution; “piker” is sufficient!y
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SKINDERVIKEN

Transmitter Units

Two for

$1.75

Have hundreds of uses. Every amateur should have
two or three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

PrOGORAH MULIT AT
oarance

RETRANSMISSION-

T uCkOSCE [
@ (ouo
Loganta »AMDLIFIER =
~RADIO AMPLIFIER~
e i s p

CUPNAAGHM
=TALKING LIGHT -

~CODE PAACTICING DEVICE ~
R

* BALDWIN PHONE AMPLIFIER~

12 PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for mnumerable
uses, furnished with each uni

WE PAY $5.00 IN CASH

for every new use develo;])ed for this unit
and accepted and published by us.

P. G. MICROPHONE TRANSFORMER

A Modulation Trans-
former specially de-
signed  for use with
the Skinderviken Trans-
raitter Unit.

S$2.

FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

SEND NO MONEY

When the postman delivera your order you pay him for
whatever you have ordered, plus a few cents postage.

PRESS GUILD, INC.
16-18-R—East 30th St., New York, N. Y.

Please mail me at once a3 marpy of the following items

as [ have indicated.

... .3Kkinder I'tn Tr:msm'll(r Unlls at 95c. for I: 21.75

2.50 1 §3.2 20 ff

- . G. rophune T
When delivered I will pay the

items specified plus postage.

pnstman the cost of the

Name. .
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-in all ifs phases!

Complete instruction course in three
volumes. Every point of aviation effic-
iently and thoroughly treated. Subjects
covered in these volumes—

MODERN
AIR CRAFT

700 Pages
500 Illustrations

Conlents of each chapler—
L Aircraft Types. 1L
Lighter - than - Air Craft.
II1. Early Airplane De-
8iZ0s. General Design
Considerations, IV, De-
sign and Construction of
Aerofoils. Arrange-
ment, Fabrication and Bracing of Airplane Wings. VI.

Alrplane Fuselage and Landing Gear Construction.
VII. Airplane Power Plant Types and Installation.
VIIL. Aviatjon Engine Design and_Construction.
Air-Cooled Enpgines. IX. Aviation Engine Design
and Construction, Water-Cooled Lngmes X. Avia-
tion Ingine Auxiliaries. XI. Aireraft Propeller
Construction - and Action. XII. Airplane Equilib-
rium and Control Principles. XIII. Unperating, Set-
ting Up and Aligning Airplane. XIV. Iuspednon and
Maintenance of ~\uphnes and Engines. XV. De-
tails of Modern Airships and Alrphnes XVI. Sea-
pl.me~ Flying Boats, Amphibians and Other Air-
craft. XVII. Some Aspects of Commercial Aviation.
XVIIL. Aireraft Instruments and Aerial Navigation.
XIX, Standard Nomenclature for Aeronautics
Report No. 240, Part 1.

This book is written in simple, understandable
language.
PRICE $5.00

AVIATION
ENGINES

This treatise, written by &
recopnized authority on al
ol the practical aspects of
internal combustion enging
construetion, uaintenance,
and repair, fills the need
43 no  other book does.
The matter i3  logically
arranged: alt descriptive mat-
ter is stmply expressed and
copfously Hlustrated, so that
anyone ean understand air-
plane engine operation and
repair even il without pre-
vious mechanical training.

This work Is fnvaluable 'o
anyone desiring to becowme
an aviator or aviator mechan-
ictan,

274 PAGES

PRICE $1.25

A. B. C, OFF
AVIATION

‘This book deseribes the basic
rinciples of aviarion, tells
ow 4 balloon, or dirigible is

made, and why it Soats in the

alr. Describes how an airplane
files.

It shows in detail the
of an airplane,

hey and what they
do. Describes all types of afr-
planes and how they differ In
eonstruction, as well as de-
talling the advantages and
disadvantages of different,
types of aircraft. Ittncludesa
complete dictionary of avia-
tion terms and clear drasings
of leading airplanes.

PRICE $1.25

Remit by cash; stamps, check, or money order
No C.0.D.’s

We Pay Postage On All Books

CONSRAD COMPANY, Inc.
230 FIFTH AVENUE NEW YORK

scurrilous for ordinary purpeses and pre-
sents no easy excuse for rcpartee; and
“hobo™ is a word of power, photographic
and unerring in intent. But “hoosegow” is
as dead as a medical student’s first patient.)

The chiet result of the post office’'s jeal-
ousy ahout transmission licenses has been
to concentrate the encrgics of the boys upon
the construction and use of reccivers. A
few imaginative persons have succeeded in
cockering up programmes of rescarch which
have deluded the post office—and that is
rcally not difficult, because the P.O. is
hackward in radio matters—und some of
them have waggled the cther very effectively,

THE I'ENGLISH AMS

Young Goyder (2 57). a schoolboy, in
February, 1927, amused himsclf by making
two-way contact, in Morse, with a whaling-
ship off the Great Ice DBarrier, 250 miles
within the Antarctic Circle; three years
hefore, he had worked with an amateur
in New Zecaland. Gerald Marcuse (2ZNM)
gets everywhere and anywhere and special-
izes in talking to exploring expeditions; he
worked two-way Morse with the Rice Iix-
pedition in  Brazil, and telephony-Morse
(in daylight) with a ship in Wellington Har-
hor, New Zealand. L. J. Simmonds (200))
reckons Australin, New Zealand, and Mex-
ico neighbors,  J. A, Partridge ((2KTI')
prefers the wild and woolly places; he
chats  with DBorneo, Papua, Manila and
Saigon. I*. A. Mayer hagged the scalp of
the U. 8. Army Signal Cmps, Philippines,
and there is another youngster, whose
name I forget, who kindly takes mcssages
from DBritish Air Force posts in Irak and
hands ’em to the Air Ministry when he is
not too busy doing the same for the Navy
in respect of Hong Kong., And Gerald
Marcuse gives regular hroadeasts for the
benefit of overseas Britons, by permission
of the post office, while our B.B.C. is fig-
uring out how to do it. Give 2 NM a call
and judge of his quality.

OUT WHERE CANOPUS S\WIMS

Now for the humbler dial-twisters, great
in their lesser orbits. Ifirst place to the
DX hounds, pure and simple. They live
in onc dimension, length., To them the
globe is a rotten shriveled-up pip; a paltry
12,000 odd miles is all the hackyard they
have to play in.  Small wonder that we
bear the word Mars mentioned every six
months.  They regard it as a flaw in the
evolutionary process that Mars is so cus-
sedly rcticent, Lo say nothing of the silence
of Alpha Centauri.  'fhere onght, in a
properly-regulated universe, to be trans-
mitters in Heaven, thev say.

However, having reduced all the miles
in creation to millimeters, these poor fel-
lows, in order to demonstrate their skill,
have had to reduce their tube-power—to
fight, as it were, with onc¢ hand tied be-
hind.  So now the hall-mark of a radio-
king is his reception of Australian broad-
casts on one tube. Not bad work, short
waves, or not. 1th? And there are plenty
here that have done the trick. Yet a win-
ning circuit is not alone sufficient.  Give
tbem a slight yah vah. Thank you!

THEIR QUEST 1S QUANTITY

Now allow me to introduce the Noisy
Boys. These lads—clever, but bad mem-
bers of societv—judge their radio results
in terms of acoustics. No signal is ad-
mitted by them as truly elect if it fails to
rattle the croekery in the kitchen ov hend
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the walls of the house outward. The Noisy
Boy considers that he has satisfied the de-
mands of Destiny if he gets Prague, or
Madrid—or what yvou will—loudly enough
to shake a pic off the pantry shelf or shat-
ter the vases on the doo-de-la-day.

I had a letter recently from a promising

boy of fourteen years, which said that its
writer was rousing the ncighborhood with

blah-Llah trom a loud speaker, when, enter
a polic eman w ho had looked to find a Ung-

And here’s a blue-print of the
was the reply.

hook-up,”
The cop resigned from the force three
days Iater and became an Episcopal lay-
preacher, so that he ight have leisure to
pursue radio.
Talking of theology,

the worst job that
ever I heard of over here was the feat of
an ingenious Noisy Boy who hitched seven
power tubes to a loud spcaker driven by
compressed air and, having tuned in Rugby
Radio by mistake, blew a churchwarden
through the window of a cocktail-parlor
where he landed at the feet of the Senior
Deacon who had looked in to study the
Devil and his wavs. Yeh!

A clearly-defined type of “fan” is the
Lxperinienter. He treads the devious by-
ways of the art, always Iookmg for that
to happen which is dead against the regu-
lations. He cherishes a hope that he \\111
hit wpon a longitudinal ethereal vibration.
He believes that, if he wastes enongh chemi-
cals, he will find the storage battery which
dclivers oscillatory current at ten inillion
cycles. He does to orthodox circuits things
which, to hehold, would make even Reinartz
and Colpitts screamn with pain. He is for-
ever on the verge of inventing a tube con-
taining an atoni-crushing plant, thus sup-
plying energy cnough to run the receiver—
and the refrigerator as well.  Judging from
the pictures which I see in your popular-
science magazines, America knows all therc
is to Jnow about this harmless specics.
Therefore 1 pass on to consider The Young
Scientist, one of the prettiest things to
watch in the whole galaxy of gadget-
grinders.

THE ELEVENTH PLAGUE

The Y.S5. was born in spectacles and cut
his teeth on a slide-rule; science is his mis-
sion; in its interests he was incarnated.
You pull off in his hearing a mild joke
about the radiation resistance of your an-
tenna being Jow-loss, and he comes hurtling
farward with a text-book in which, on page
900, you can plumb the abysmal deeps of
vour ignorince. When you explain it was
a joke he implies cither that vou are a liar
or that you lave Dlasphemed. The only
occasion when he smiles is when he finds
he can express a dab of static, coming
from the N.N.E., with velocity forty milli-
meters a nillisecond, in a foot-and-a-half
more algehra than can Professor Move-
croft, and heat even Stcimmetz by at least
a couple of three-ply cosines.

He is o mad mecasurer; he measurcs his
amperes @s they go ing hesitates, suspects,
and then rns round the set to measure
fhem as they come out. His receiver is
just a dashhoard and his listening is all
looking. The greatest works of musical art
are for him hut the waggling of pointers
in his meters. If he could meet Handel he
would want to measure the force of his
arip. When he sees the name of Tchaikov-
sky he thinks it is the formula for the
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torque of a catswhisker. Dogs flee ftrom
him, fearing that he will verify the length
of their tails. Fle will probably die young,
choked by a millianuneter administered by
A man who built a set, bragged to his wife,
and was then proved to be a fool hecause
the grid-plate current of his fonrth tube
wis short of two kicks and o
the Y.S8’s accursed meter.

you bury many of this bhrand?

wigple on
Svothers, do

(YES, WE HAVE 'EM, T00)

What a relief it is to contemplate, with
the screne, lofty benignity of the perfectly
veracious, the ingenuous cauntenance of
the Common Liar. He was twenty min-
utes—no, to be strictly truthful, twenty-
three minutes—hehind Marconi in hooking-
up the first radio sct. Perhaps his wateh
was fast, but he will generously waive that
point.  Anyway, he knows what he knows,
and he could show you his note-hooks, if
he could find them, ete., ete. But let that
pass.  Some sneak in and collar the glory
but, when the truth is known, there are
those that will look cheap, he can assure

you. Why! only vesterday he was talking
to—
Sets? Pah! What Armstrong does to-

morrow ke did in 1918 and thought no more
about it.  Tf only he could lay his haund
on thosc plaguey notehbooks! Yes, he was
the man who first thought out the radio
tuhe. Didn't develop the idea hecausc—
tighness of cash—current thonght not then
ready for sensational advances in practice
—vested interests too deeply dipped in rve-
gard to crystals and magnetic detectors—
cte., ete.

Perlaps we don't know that he first had
the idea of the third electrode—l(inal I
silent, as in “melon” No?  Ah! sceret
history.  Time will show!  Lclevision?
Pooli! Tn 1897, he wrote a paper (under
pressure of the Royal Society) to show
that if—and if--and if—then, of course it
was ensy to transmit the image, ete. Great
impression  at  the time!  Dut  current
thought conservative; Qucen Victorin ex-
pressed her disapproval of any such thing.
Archbishop ot Canterhury found nothing
in Tloly Writ to warrant sach procedure.
House of Lords snorting all over the shop
at meve thought of possibility of shooting
almost sacred linearents ot heirs to duke-
dows from castle to cattage.

But—if you want to hear every broad-
cast station in the world, on a two-tube
set, of my own design, with an antenna
four inches Jong and no inches high, through
i loud speaker made out of junk, with no
hatteries, no “ground.” no nothing, and less
coils, T'm your man.

Gentlemen, do vou know this fellow?r  1If
vou have not his like T am greatly surprised
and will use iy utmost endeavors to have
him shipped over to Fllis Tsland, from which
health resort your hospitality will, T doubt
not, spcedily rescue him.  And you may
keep hinn IPs a aift. You have the hest
of our Old Masters. ‘Lanke the cream of
our Prize T.dars, cousins.

P.S. The Editor says I called twopence
20 cents instend of -point-something cents
in my first article (see February jssuc). 1
did. T was drening of the milleniwm, when
the dollar will e worth half a ven and the
pound sterling 20 yven.

The Port of Missing Airplanes

(Continued from paye 1323)

wearing the phones which picked up the
signals of the radio beacon; for although
the transport was cquipped with the con-
ventional three-light visual indicator, the
NAEC regarded it necessary for the pilot
to keep a check at all times upon the op-
eration of the beacon, least some stray sig-
nal or other accident give a falsc reading.
Beside Dare sat the NAF.C's world-famed
acronautico-medical specialist and psychol-
ogist, keeping a watchful eve on the film
hero’s movements. Scott sat a little bhehind,
watching the most important of the instru-
ments, his new gyroscopic band-and-turn
indicator, which not only gave visible indi-
cation of the vertical position of the ship,
bat made a permanent record of the plane’s
movements. Thus any incident in the flight
could he checked by its time, to dctermine
the transport's position at that instant.

For hours the plane roared on, hut therc
was no hint of anything unusual.  Scott,
who was studying a bundle of reports upon
the previous crashes, frowned.

“Trrom these records,” he remarked, “it
appears that all fonr of the planes were
forced down in an area within a radius of
but fifty miles.”

The engineers looked up from their in-
struments. “What dnes this mean?” onc of
thern demanded.

“It means,” replied Scott, that a new mys-
tery complicates the problem. Can there
be, out in mid-Pacific, an acrial Sargasso,
which no ship of the air can penetrate? Is

there <some strange, mysterious current

which sends planes down to destruction?
At any rate, it appears that about ninc-
thirty tonight, we shall pass throngh the
arca in which the four transports met dis-
aster.  Until then, we can only speculate.”

The day passed without event.
coming of durkness, the transport ran into
a dense fog which rendered the moon and
stavs invisible; but the vadio beacon still
held the ship straight to its course.

It was not until 9:30 p. m., that there
appeared any hint of the unusual.  Then,
without warning, Dare pulled back sharply
on the stick.  Scott felt the nose of the ship
lift. o saw that Dare was staring in-
credulously at the bank-and-turn indicator.

“The instrument is wrong!  exclaimed
Dare. “We are diving!

The indicator showed that the nosc of the
ship was pointing npward; but still Dave
pulled back on the stick. 'I'he indicator
quivered, then suddenly went wild.

“We arc in a tail-spin ! eried Scott, wildly
gesticulating toward the indicator '

Dave nodded and swung the controls.
Again the nose lifted.  Suddenly the indi-
cator spun ahout, and aghast, Seott saw the
altineter drop—2,000 — 1,500 — 1,000 — 300
feet—

He motioned frantically for Dare to trust
to the indicator. Puzzled. Dave oheyed.
Ile inclined the stick, and the altimeter
gradually rose,

With his eves on the indicator, Dare un-
buckled the strap on his helmet and re-
moved the headphones from his enrs,

With the
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New AERO Circuits
For Either Battery
or A, C. Operation

Proper constunts for A, . operation of the
improved Aero-Dyne 6 and the Aero Seven have
been studied out, and these excellent circuits are
now adaptable to either A. C. or battery vpera-
tion. A, C. blueprints are packed in foundation
units. They may also be obtained by sending
25¢ for each direct to the fuctory,

e T oy

_i%‘? ﬁész)n

AERO Universal Tuned Radio Frequency Kit

Fspecinlly designed for the Improved Aero-
Dyne 6. kit consists of 4 twice-matched
units. Adaptable to 201-A, 199, 112, and the
new 240 and A. C. tubes. Tuning range be-
Jow 200 to above 530 meters. ’
This kit will make any circuit better in selec-
tivity, tone anst range. Will eliminate losses
and egive the greatest receiving efficiency.
Code No. U- 16 {for .0005 Cond.)..

AERO Seven Tuned Radio Frequency Kit

Fepecinlly designed for the Aero 7. Kit consists
of 3 twice-matched units. Coils are wound on
Bakelite skeleton forms, assuring u 95 per cent
air di-clectric. Tuning range from below 200 to
Yhove 500 meters.  Adaptable to 201-4, 199,
112, and the new 240 and A. C. tubes.

Code No. U= 12 (for .0005 Cond.)......

Code No. U-123 (for .00033 Cond.).......

$12.00
12.00

NOTE—All AERO Unfcersal RKUs for use {n tuned
radlo frequency circudts have packed 1n cud’: cofl with
¢ Nxed primary a fwice malched calibration siip shewing
reading uf each fired primary AERO Untcersal Ci
at 250 and 500 meters; all having an aceurate and. similar
calibration. Be sure to keep these slips. They're raluable
if you decide to add ancther B, F. Stage (0 your set.

A NEW SERVICE

We have arranged to furnish the home set builder
with complete Foundation Units for the above
nanied Circuits, drilled und engraved on Westing-
house Micarta.  Detailed blueprints for both
battery and A. C. operation and wiring diagram
for each circuit included with every foundation
unit free. Write for information and vrices.

You should be able to get any of the above
Aero Coils and parts from your dealer. If
he should be out of stock order
direct from the factorv.

AERO PRODUCTS, Inc.

Dept. 105

1772 Wilson Ave. Chicago, 111

Dependable
~Radio
il Products

The Complele Quality Popular Priced Line—
Send for Comprehensive Calalog
LESLIE ¥. MUTER CO.

76th and Greenwood  Dept. 827G Chlcago

|

'VOLUME CONTROL
~SLARQSTAT...

Send for t6-Page *“Mlcrometrie Resistance” Folder
American Mechanical Laboratories, Inc.
285 North Sixth Street Brook!lyn, N. Y.

’ As one cf the oldest patent
firms in America we give in-
ventors  at  Jowest consistent

fot

charge, a servlce noted
results, evidenced by many well known Patents of extra-
ordlnary value, Book. Patent-Sense, free.
Lacey & lacey, 63! F St., Washington, D. C.

Estab. 1869
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As you like it
BUILD YOUR OWN
LOUD SPEAKER

‘“'How to Build MODERN LOUD
SPEAKERS,"” by Clyde J. Fitch, is a complete

history of Radio acoustics. Livery phase of

oud Speaker design and construction is fully
and accurately explained. The many and
various mcthods of attaining true tone repro-
duction are treated in a clear and concise man-
ner. All types of Loud Speakers, the Fxponen-
tial Horn, the Cone, the Piezo Electric Speakers.
Roll Type Speakers, in fact, every method that
has been used to produce clear. audible signals
s most thoroughly covered.

The good and bad points of each development
are honestly and unbiasedly treated. This is
unquestionably one of the most comprehensive
treatises on the subject ever written.

BUILD YOUR OWN LOUD SPEAKER

This valuable book contains full construc-
tional data and diagrams for the building
of the Loud!Speaker best fitted to give you
maximum satisfaction with the particular
receiving circuit that you employ.

52 pages—fully illustrated—6" x 9”

25¢

THE COPY
ON ALL NEWSSTANDS
OR WRITE DIRECT

THE CONSRAD CO., INC.
230 Fifth Ave. New York, N. Y.

CONSRAD COMPANY, INC.
230 Fifth Ave., New York, N. Y.

Gentlemen: Enclosed find 25¢. Kindly send m o
copy of How to Build Modern Loud Speakers,

“Mr. Dare,” excitedly exclaimed Scott,
“you must trust vour instruments! They
are absolutely correct.  We ust let this
test stand or fall on the reliability of our
equipment.  Only to save the lives of our
men may we <eviante from this conrse. Even
the most experienced pilot may err in judg-
ment of positicn when he can see nothing
but the instrument panel before him. DBe-
fore the first spin, our instruments, as well
as my own sense of position, showed that
we were flying on a level. Why did you
attempt to climb so suddenly:”

“Because I felt very distinctly that we
were in a nose-dive. Belicving the instru-
ments to be at fault, I trusted to my judg-
ment and compensated by lifting the nose
of the ship.”

“But according to the hank-and-turn in-
dicator, which I am positive is accurate, von
actually climbed so sharply that the plane
stalled and dropped hackward into a tail-
spin.  Let us fly by instrument alone.”

Tor a time they flew on a level at 1,000
feet.  Suddenly Scott’s cye was caught by
a pattern traced by the vecorder of the bea-
con receiver. The verv-slightly wavy line
of the beacon’s sipnals was deseribing o
scries of minnte rippies.

Scott suddenly busied himseclf with wives.
He disconnceted the tape recorder and con-
nected the receiver to an oscillograph. The
vibration now was clearly apparent and dis-
tinct.  Scott quickly estimated its pitch.
“About ten cveles,” he muttered.  “Mr.
Dare, are you positive that the ship is now
on an cven kecl?”

“Yes,” affirmed Dare. “Quite positive.”

“Then strap the plones tight and see
what is the result.”

Darc tightened the bucklte. In a moment
he spoke: “Now I feel the floor tilt. . . .
I think we are diving, although the indi-
calor shows a horizontal position. . . . . ”

Dr. Leipe leaned forward, staring into
Dare's cyes.  “Sce, herc!” he exclaimed.
“Very distinet  vestibular  nystagmus—a
surc sign of vertigeg—" He burst into a
barrage of technical phrases.

Scott saw that Dare’s eves were going
throngh a slow oscillation, volling slowly
from right to left, and quickly rvetnrning
to the right. “He is dizzy I” he cried.

“Yes!” nodded the Doctor. “A case of
emmetropia in which the nystagmatic svmp-
toms indicate a vertiginous condition.”

Suddenly Scott understood. “Doctor,” he
demanded, “might vikration of the inner eav
cause dizzinesss”

“Perhaps,” agreed the Doctor, “if it were
sufficiently severc.”

“Then this is the explanation: somewhere
nearby is a radio station opcrating on the
same wavelength as the radio beacon, and
modulated at a frequency of about ten
cveles. Now, the pilot of a NAEC ship
wears inside his helmet a pair of head-
phones. The pressure of the headband
scals the sponge-rubher car cushions tight
against bis cavs. Thus every vibration of
the phone diaphragms is transmitted di-
reelly through this airtight chamber of the
outer ear, into the mterior. The inner car
is thns vibrated at a frequency of about
ten cycles per second—-a pitch too low to
be audible, vet probahly of great intensity.
Now, the sense of equilibrium is located in
the vestibule of the inner ear—that triple
“labyrinth” of semi-circular canals in three
planes. When the walls of the inner ear—
and thus the labyrinth also—is vibrated, the
little hair cells, or otoliths, which are fast-
ened to the iside of the labyrinth, would
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also be vibrated; but because of the in-
ertia of the liquid inside the labyrinth, they
are bent back and forth with the move-
nmients of the canals, thus producing sensa-
tions. Since this vibration is perfectly uni-
form, these hair cells are moved equal dis-
tances each way and would apparently
cause two equal and opposite sensations—
were it not for the fact, proved by clinical
investigations, that movement of these cells
in onc direction produces twice as much
sensation as movement in the opposite di-
rection. Therefore, the brain, receiving two
opposite stimuli, one twice as strong as the
other, naturally believes the stronger; with
the result that the opcrator feels as if he
is falling or turning to right or left. So,
our pilots were dcceived by their own
highly-developed flying sense, which made
them the crack flyers that they were.”

“Mr. Scott,” said Doctor Leipe, “you are
right. Vestibudar nystagmus very correctly
infers. a case of spontaneous or induced
vertigo entively independent from otoscler-
osis, cerchellar peduncular lesions, intra-
cranial, labyvinthine, or vascular affections,
or from cxcessive stimulation of the
lamina spiralis membrana; in short, with-
out reference either to mesencephalic dn-
passungscermogen, on the one hand, or to
noctiko-kinetic ntwortsbewegungen, on the
other!”

“Doctor,” spoke Harold Dare, “I believe
vou. There is only one person—nay, fiend—
who would be so base as to imperil human
life and the futurc of acrial transportation
merely to satisfy his personal hatred. He
~—whom the film world hates as the vilest
villain of history—would stoop to this das-
tardly deed. Hec, alone, whose name is—"

“Dandy Diavolo!” cried Scott.

“Yes,” agreed Darve, sadly. “Such a vil-
lainous act would fit perfectly his past
career as master villain of a thousand films
if not of this story itself. We must now
find the fiend, and foil him.”

He hanked sharply and swung the trans-
port round. Seott plugged a thermogal-
vanometcr into the rcceiver circuit. A few
moments later the meter had risen to a
sharp maximum.  “Now P’ he said.

Dave swung ‘his controls. A light sud-
denly appeared bhelow. Down swooped the
great plane and taxied up beside a long,
fow, black vacht. In an instant Dare had
led his men out across a wing and up a
Jadder which dangled over the yacht’s side.
‘There was no one on deck, but a strip of
light showed beneath the door of a cabin on
the wupper deck. Silently the group ap-
proached it—

Dave flung the door open. A tall, black-
haired man wearing headphones sat at a
table before a commercial-type, duplex
radio receiver. At his side, the yacht’s
radio operator watched over a group of in-
struments connected Ly wires to a tall-
panelled, continuous-wave transmitter.

“Your game is up, Dandy Diavolo!” cried
Harold Dare. The villain whirled—to face
a sinister row of blue-muzzled automatics.
Hc raised his hands skyward.

“Am I undone:” he demanded. “Is this
like another scenario, in which right always
trinmphs in the last reel, and the villain
finds himself thoroughly foiled? Am I
doomed to disappointment even in this story
also? Is this the last episode?”

“Yes,” said Harold Dare, “you are foiled;
for, as in a scenario, you must be foiled in
the last reel, and this is

THE END.”
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Radio Takes Over the
Geography Class

(Continued from puge 1317)

‘This brings us to another point. Between
any place in the world and any other one,
there are many paths on the face ot the
earth; but one is shortest—a “great-civele”
path.  This is presumably the course of o
radio signal; though recent Lests with auto-
matic recording devices show that the sig-
nal from a high-power non-directional trans-
niitter arrives also the longer way round,
a very slight fraction of a sccond after the
first impulse.

But between two points exactly opposite
on the earth all paths are of equual length;
and consequentiy the whole unabsorbed en-
ergy of a radio wave from one would con-
verge on the receiving antenna at the other.
The effect of fading would, however, be
noticeable; us some portions of the wave
would be reftected at diffcrent levels in the
atmosphere.  All in all, however, it scems
reasonable that there should he an effect
something like that observed in the well-
known “swhispering galleries;” where a
sound created at one particular point in the
suditorium is reflected with full foree from
cvery wall upon one other spot.

Excellent reception has beent noted, in
Australia, of signals, particularly short-
wave ones, from England and the United
States, and vice versu—this is notable when
the extrentely Jow power nsed is considered.
This suggests the possibility of sone very
‘interesting rescarches into radio.

What will be the result it we try sending
radio messages between two “antipodal”
points, as fav apart as it is possible to
separate two places in this world—ahout
12,400 miles?  Will we find that signal
strength suddenly jumps up as we approach
the point of greatest distance? The only
sure, and scientific way to learn is to try
the experiment and see what happens.

SO [RED IN OUR
JUNE ISSUE

Thc Invisible Man, by H. G.
While there have been
hattles fought in our Dis-
ns Department as to cer:
tain of Wells' storjes, the editor
makes the prediction that The
Inwisible Man will he acclaimed by alt the
readers of Asazing Stomies. It is one of
those stories that is well nigh perfect.

The Blue Dimension, by Francis Flagg.
Of course, you will rcmembcr Mr. Flagg's
past stories, The Master /duts and The
Machi Man of drdatlia. In The Blue
Dimension, he has produced a real thriller,
and it is a most convincing story, {oo.

The Golden Girl of Munan, by Iarl Vin-
eent,  What a very few sc'cn‘ﬁt» exiled
with a small group of radicals, vy inveut
on a small island off in the unc ed scas,
is graphically told hy our new author, who
kas not only a vivid imagination but, (heing
an engineer of high standing) an ululu'{l«
amount of scientific knowledge from which
to draw,

Baron Miinchhausen’s Scientific Adven-
tures, by Hugo Gerasback. OQur friend.
the B'ayon, having kunack for 1carnin':
everything worth-while knowing, continues,
in his own manner, to tell us about the cities
of Mars and how the planets look, as scen
through the powerful Martian (C]L<C0pc<
He also advances an cntirely new theory, as
to how the \hxuans might” make life bear.
able on their de

lesert planet
Aud Others.
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¥ SUPER MACK
SPRING AERIAL

TYP (T efa Ty s
L £ NoO 20 — ‘#40

(lera;
IR0 flele’s'y:

OOl

EASY TO ERECT ey
No. 1581133, granted
1926,

April  20th,

No. 20 for a 20 to 60-foot stretch

No. 60 for a 60 to 126-foot stretch N

Aerials contain 350 feet of coiled wire
Dealers, write for our

TYPE N O proposition. Repeal

business 18 fremen-

O 650 | ot
s_so dous on this Uem

LATEST AND ooy
GREATEST IMPROVEMENT Guaranteed 1o Improve Distance
IN AERIALS FOR ALL SETS Reception Any in Locality

One nf these acrials crected in place of your old nerial will give your set greater volume,
E ovortionate to seleetivity, This means you twill give a CL]‘ ARER, FULLER and

OUDER receplion on stations v bitve been able to receive, and will bring in
stations from longer distances, likéwise differest directions than you have had before.

TIHOUSANDS SOLD AND NuT ONE DISSATISFIED CUSTOMER
Ij your l/mlm- cannot supply you—order direct—give number and send check  or
money order Mack: Aevial Honr—Station WLIT—Wednesday A. M., 11 to {2 noon

MACK CO., Inc., 44 N. 4th St., Dept. J, Phlladelphla Pa.,

For Those Who Pre_fer

Straight-Frequency-Line

Condensers
The Hammarlund S-F-L Condenser

stands at the head of its class—as
popular as ever with fans and ex-
perimenters who prefer the exclu-
sive advantages of that type.

It is Hammarlund Quality through-
out, embodying every modern con-
striictional feature of 1ts famous
companion, the Hammarlund Mid-
line Condenser—only the tuning
- curve differs.

Write for Folder If your dealer can't supply

HAMMARLUND MEG. CO you, write direct to us.
424-438 W. 33rd St., New York Jo'v Bettot Radior

Canadian Represenlative a m ma rl u nd

WHITE RADIO COMPANY, Ltd. PRECISION

4t West Ave. N, Hamilton, Ont, pRODUCTS

TS
WHOLESALE |
RAOIO CATALOCUE {
B NEW SHIELDED
are alltalking about
SUPER-10
WHO 5 Screen Grid R. F. Amplifiers
LESALE 4 Stage Power A. F. Amplifier
RADIO CATALOG Ilustrated literature gralis
Listing Lhr)uq'\ndiol Items In standard radlo Complete  Constructional Blue Prints,
parts, Kits, Ace ries, Complete Sets, l | $2.00, postpaid
Shonid n‘il"uc’(fm v, s 1
y 4 o8 rices. Se
for your copy today. rep o NORDEN-HAUCI{, INC-
THE HARCO COMPANY Builders of Highest Class Radto Apparatus in the World
1257 So. Wabash Ave. _ Chicago, I, Marine Bldg., Philadelphia, Pa.
Cable Address “NORHAUCK™
“The RARCO CO. 2259 (5Mnbuss Ao 1
N—
Quality Apparatus
s 2 1 w A R R E N QOur Jatest bulletin No. 929 describing our com.
For 1 to 10 tubes. Cotplete with tube. plete line of quality apparatus is yours for the
Guaranteed. Was 835, Now DIRLCT asking. Write for it today
to vou, $21.00. Write GENERAL RADIO co.

WARREN ELECTRIC CO., Dept. R.N., Peoria, 111 30 State St., Cambridge, Mass.
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PACAVACAYZ

THE

NTRORODYNE

“The Greaftest Super
Feterodyne

NEW and revolutionary principle is em-

bodied in the Strobodyne. This new
principle is based on what is known as the
“Stroboscopic Phenomenon.” It is the appl-
cation of this phenomenon tothebasic prin-
ciples of Super-Heterodyne construction that
has placed the STROBODYNE so far ahead
of all other Super-Heterodynes. The STRO-
BODYNE employs eight tubes and is a
marvel from the standpoint of selectivity.
accurate tone reproduction and as a DX set.

Of course CONSRAD, the oldest and original
radio pattern publishers, were given the task
of publishing complete instructions for the
building of an efficient STROBODYNE
RECEIVER. In designing the best and most
comprehensive instruction material, they have
excelled. The STROBODYNE PATTERN
BY CONSRAD contains four full size blue-
prints and a special 16-page instruction book-
let that answers fully every question on

STROBODYNE construction.

Write today—Get a full set of STROBODYNE
palterns  from CONSRAD— You will le
more than salisfied with the resulls thal a
STROBODYNE RECEIVER assures you.

Full constructional data

only 50(:

THE CONSRAD CO., Inc.

230 FIFTH AVE., NEW YORK, N. Y.

THE CONSRAD CO.. INC..
230 Fifth Ave., New York, N. Y.

Gentlemen: Kindly gend me o full set of blueprin:
and all (ll:un required for building the efficient STRO |
BODYNE RECEIVER. Enclosed find 50c. 10 cover |

AGATESS e+ oo e oo an e e |

Cly. .o Srate.. ...

N

THE 'ANTIPODES"

Unfortunately, therc arc comparatively
few points on land directly opposite each
vther; as about three fourths of the earth’s
surface is water, and a considerable por-
tion of the land is rather unpleasant as a
habitation. The United States, for instance,
is opposite the Indian Ocean (rot Chinal)
and its three million square miles of land
is counterbalanced by nearly six times as
wuch water,

Nevertheless, in this vast arca of Dbrine,
there are two small islands, which seem
ideally fitted hy geography, if not by scen-
ery, for a radio observation post. Suppose
that” on Amsterdam Island there is placed
a competent party of radio observers, with
ample ecquipment, and in the southeast
corner of the state of Colorado a suitahly-
powerful short-wave transmitter is set up.

A vertical wave broadeast from  this
aerial in the United States will radiate in
direction; but if it continued its
course concentrically, with cach impulse in
the line of the original motion, theoretically
every one would avvive with practically the
same force at the same time on Awsterdam
Tsland, as though an aerial 78,000 miles long
surrounded the transmitter.  As a matter of
fact, because of the varying reflection of
the wave, and the slight irregularity of the'
carth’s surface, it is nat possible to pre-
dict exactly the result. That would have
to be found out hy experiment; but it
would be worth while to know what would
happen.

We may try aerials erccted at all angles;
peculiar grounds, sunk vertically into the
carth, ete. We may determine in what di-
rection a wave, projected from a vertical
aerial, arrives at its journey’s end. We
niist  experiment  with  several  different
wavelengths, to determine which will be
veflected most precisely from the transmit-
ter to the receiver over this distance; for
different waves have different “skip  dis-
tances.”  (Fig. 2.)

Ofthand, the reader might suppose that
the radio wave would pass directly through
the carth; from one vertical acvial to an-
nther exactly in line with it through the
center of the alobe, instead of going around,
nearly 5,000 miles further. The fact is,
however, that the principal part of the
radio wave, at least at high frequencies,
scems to be reflected from the carth to the
atmosphere and back again. The center of
the earth appears to be an effective mag-
netic screen, and the preswmption is strongly
supported, that the earth’'s core is com-
posed of iron and other metals.  (See Rantwo
News for Tebruary, 1927, “Can We Radio
the Planets?”)  Yet some waves arrive
through the ground, or at Jeast at its sur-
face.  Experiment and tests at the an-
tipodes should add a great deal to our
knowledge of Jong-distance radio communi-
cation, and of the mcthod of the propaga-
tion of waves.

Tf these experiments prove successfuly and
the most suitable frequencies for short-
wave coninunication at a distance of 12,500
miles are determined and made available
for research work, an even morve interesting
line of investigation presents itself.

We have indicated in Fig. 1 the general
distorted appearance of a very peculiar
form of map; one which specializes in giv-
ing the distances of points on the carth
from one central place of heginning. 1t is
very much iike any orvdinary map at the
center; but after we get abont 6,200 miles
from the place where we start, a very re-
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markable distortion commences, exaggerat-
ing more and more the widths of countries
near the opposite side of the earth; just as
the Mercator map does the areas near the
poles. ‘Fhe rim of TFig. 1 is one point; one
point opposite the center of the map, and
12,400 miles straight away from it in any
direction—eust, west, north or south. This
shows, not ounly what we have just said—
that all parts of the radio wave will he
concentrated again upon the “antipodes”
of the transmitter—but also that, if we use
a heant transmitter, it will bear upon our
antipodal point, no matter in what direction
it is turned. (Sce Fig. 2.)

SCANNING THHE WHOLE WORLD

Now then, suppose that we have in Prow-
ers County, Colorado, a short-wave bheam
transmitter of fairly high power—several
kilowatts; and that we have on Amsterdam
Island a receiver connccted to a somewhat
similar apparatus, which  wijll  greatly
strengthen its pick-up in the line of jts
focus. Iach aerial is mounted on a turn-
table (Sec page 947 of Rapio News for
tFebruary, 1927, above cited) like the re-
volving radio lighthouses; and, at a given
time, both are started revolving synchron-
ously. At the receiving end we have an au-
tomatic register, which notes on a perma-
aent record sheet the strength and time of
‘the signals. .

Distance and strength of the transmis-
sions are uniform; the strength of the re-
ception will vary aecording to the condi-
tions met in its path by the wave. Revolv-
ing the two acrials, a world’s width apart,
in step through 360 degrees will measure the
loss undergone by the wave, in every dis-
tinct path it can take on the eavily’s surfacc.

It is true that there can be expected no
immediate and revolutionary discovery.
These observations will have to be taken
regularly over a long period, until there
is obtained an average value for reception
strength along each line of transmission;
compensated for scasons of the vear, for
time of the day, for solar variations, for
weather conditions.  Then each observation
will mean something as to the effecet of
daily changes: just as the average strength
of reception through a certain direction will
mean somcthing about the absorptive power
of the earth itself in that plane.

Adding to our proposed plan for measur-
ing the radio characteristics of the globe
(since it costs nothing for {magination) we
may eonceive two ore similar pairs of
transmitters; each of which will be at a
distance of exactly 90 degrees or one-fourth
of the earth’s circumference, from the origi-
nal pair. The revolving beams of these will
intersect each of the others in their sweep;
and calculations fromn the tables of observa-
tions will detcrmine what part of the effects
experienced by each radio heam js due to
the conditions at the point of their inter-
section.  (Fig. 3.)

For instance, it is now well known that
a violent storm is a cause of static. The
center of the magnetic disturbance is at
the center of the storm. The radio observa-
tories will be able to “triangulate” a violent
storm at either pole, or in any of the other
vast wastes from which our bad weather
comes; to measure the cffect of sunspots
and solar storms on the atmosphere, and
thus make possihle long-range weather pre-
dictions for wecks ahead.

Arc the “freaks of reception,” often
noticed, due to the mineral contents of the
earth beneath the veceivers in locations most
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highly favored? What is the relation of
the earth’s magnetic poles to its metallic
contents? Can seismice disturbances (earth-
quakes) be analyzed by a study of their
magnetic accompaniments? All these things,
perhaps, may be answered by the observers
at the radio research stations which we have
here anticipated.

At the same time, these transmissions will
be of use for other purposcs. The future
navigator or explorer will have a “radio al-
manac” rather than a “nautical almanac.”
Instead of leveling his sextant at the stars,
he will set his short-wave receiver to pick
up the revolving heams as they sweep over
his course; detevmine the time, triangulate
his position. Even now the “geodesists” are
looking to the use of radio to dctermine
more closely than cver before boundaries
and other positions on the carth. A chron-
ometer must vary slightlv; but by radio,
with automatic recording devices, the dis-
tance between two points may be deter-
mined to the extreme of astronomical aceu-
racy; perhaps even a foot or two at several
thousand miles.

Some time ago there was reproduced in
the pages of Rapo News —with an illustra-
tion by a staff artist- -the suggestion from
a British contemporary that revolving-beam
transmitters might be erected at the poles
for the purposc of covering the earth with
radio programs in onc endless sweep. It
was not intended servioushy; and the North
Pole, at least, Leing in an occan covered
with drifting ice, is not a suitable place
for a permanent installation. Tlowever, as
accompanying maps and pictures show, an-
tipodal beam transmitters are quite prac-
tical for purposes of rescarch; and the prin-
cipal problem to bhe solved (next to the
financial one) is that of sclecting suitable
antipodal points in the comparatively-
limited areas on the globe available for work
of this kind.

Developing a Horn’s

Possibilities
(Continued from page 1343)

PRINCIPLES OF HORN DESIGN

The layout dimensions which have been
printed in this, and other arlicles on ex-
ponential horns, undoubiedly must appear
to manv of our rvcaders to have been taken
at random; but the relation of thesc odd
figures is very simple to those familiar with
the curve laid out by means of such mens-
urements.  To calculate these dimensions,
however, is a matter of no small difficulty
without the aid of logarithmic tables; and,
for this reason, we give lelow figures which
will enalle ‘any reader, wilth a very little
simple arithmetic, to design an cxponential
horn of any sizec whose construction he is
witling to undertake.

The figures below may be used for cither
a square or a round horn. The latter, if
perfectly constructed, would have several
advantages, including strength, economy of
material, less reflecting surface, cte.; but
it presents serious problems to the worker
in most materials available.

First, however, lhow ambitious is our
energetic veader?  Ile wishes a perfeet
horn; one that will amplify, or more cor-
rectly, least suppress, any audible note. It
can he construeted: o picture of such a
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California Man Has a Talk JERSEY AGAIN PICKS UP
With MacMillan in the Arctic MACMILLAN WIRELESS
ILLONG BEACH, Cal., Oct. 5 (®. ! oy : .
_Tadlo communication with tne | |Cxpedition. N ow Its Winter
Donald B. MacMillan expedition in Quarters, Radio Operator Tells
the Arctic was established here
last night by Don C. Wallace, an Absecon Amateur.
amaleur. Wallace picked up
WMP, the MacMillan station, and Bpecial to The New York Times.
exchanged numerous messages A’I’LAN'I_‘IC CITY, N. J., Nov. 26.4
with G. E. Hlmoe, the expedition A ten-minute conversation with the
operator MacMillan Arctic expedition was re-
: ported by Emerson T. Showell, 204
The expedition i3 preparing to yearold ~amateur radio operator,
dlg in for the Winter, Himoe said. fram Absecon today. it .
Snow began falling yesterday just Showell was transmitting over =&
as membera of the party finisbed { | 5ct of seven and onehelf watis cut
ling the roof of thelr quar- d an jnside aerial. He spoke wi
i ctic (ircle erator shor
The MeacMillan Expedition is equipped with**ESCO” Motor Generators.
ELECTRIC SPECIALTY COMPANY
Trade “ESCQ” Mark
211 South Street Stamford, Conn., U. 5. A.
Makers of Mofor Generators and Dynamotors with the least ripple and the most miles per watt.
{gmm g € o (s s (s { v s € (e [ (o (e (o, (s { g (e
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1 Actual
2 Size
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OPERATES ENTIRELY
FROM ONE STANDARD
4 1/2 VOLT “C» BAT-
TERY CONTAINED IN
THE CABINET

Receives 1000 to
1500 Miles

Tuake it with you when
traveling—No acrial 1o put
up—Just plug in a light socket and
tunc in.

1“’1‘"1'!5 CUMMINGS SOLODYNE

AN AMAZING LITTLE ONE-TUBE RECEIVER WITH EXCEPTIONAL
RANGE AND VOLUME
This astounding little sct, loented in Wichita Complets, with “*C” Battery, Type UX199 Tube,
Falls, Texas, receiving from a light socket, picked  pybilier Light Socket Antenna, and pair of Frost
up Chicago stalions m"hlly for six rnnnlh< aod in N . ialt his s
July received Havana, East Pittsburg ll, Los Phones, designed especially for this set—$15.00.

% Angeles, and four stations in Florida. Less Antenna, Tube, and *“C” Battery...$12.50
T CUMMINGS RADIO CORPORATION, P. 0. Box 755, Seuth Side Station, Springfield, Missouri.
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$«@ SAVES YOUR SPEAKER <=

The Craftsman Dollar Speaker Filter is Guaranteed to
rehuvc your speaker of Lhe DC plate current (up Lo 250 volts)
It gives speaker a chance to operate st ils best. Attached in
a second. Complete protection for one dollar, postpaid.

Send Dollar Bill NOW!
CRAFTSMAN RADIO PRODUCTS 9 ORCHARD ST., NEWARK, N. J.

Ml HOOK-UP BOOK FREE

WRITE

| (,\RDORU"“ 2
For Qur 32 Page (DL Improve your reception with
; o . % CARBORUNDUM
to Instr “atalo
Radio I l.ﬁi,inlnsegt S s Stabilizing Detector Units,
> Grid Leaks and Resistors
JEWELL ELECTRICAL INSTRU A b e CARBORUNDUM COMPANY

1650 Walnut St. 3 DEPT.D~1, NIAGARA FALLS, N.Y.
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~ "Since my graduation from your school in 1924
i 1 was first
assistant to Dr. Barnett of Stanford University,
This year I was
promoted to official technician for the Stanford
Service in San Francisco Hospital.”

1 have been going ahead steadily.

doing private research work.

M. S. Llaro.

Radio News for June. 1928

(Bigned)

“I got the job! Three and one-
half hours after your recommenda-

the above-nuamed company, and
tion must have reached Mr. A
I was called in to his office and
promoted over heads of at least
twelve men.”" (Signed) J.J. Kelly.

almost double what, it wal
started with the course.”
E. H. Lasaler.

“[ am now cleaner and dyer for

believe that the course which I am
taking with you is the cause of my
getting this pluce. My salary i

“I thought I would write and let

you know of my success. I now
have a fine position as chemist at
Du Pont's Dye Works. It wag

through your course alone that I
have been so successful.””  (Signed)

B. G. Bennett.

NOwW
Is the Time to Study
Chemistry

Not only are there boundless op-
portunities for amassing wealth In
Chemistry, but the profession af-
Torda congenial employment st good
salarles to hundreds of thousands
. who merely follow out 1t present
applications. These applications are
toonumerable, touching latimately
every buginess and every product in
the world. The work of the chemist
can hardly be called work at all.
It 18 the keenest and most, enjoynble
kind of pleasure. The days in a
chemical laboratory are filled with
thrilling and delightful experimen-
tatlon, with the alluring prospect
of a discovery that may spell For~
tune always at hand to spur your
enthusiaym.

Easy Monthly Payments N

You fon’t have to have even the
small price of the course to start.
You can pay for 1t In small month-
1y amounts—s0 gmalljthat you won't
({cl them. The cost of our course
Is very low, and inecludes everything,
even the chemistry outfit—there are
no extras to buy with our course.

Our plan of monthly payments
* places a chemlcal educatlon within
the reach of evervone. Write ug
and let us explain our plan in full
—glive ug the opportunicy of show-
ing you how vou can quality for a
highly tralned technical position
without even glviug up your pres-
ent employmert.

CH

modern world. There is mystery, romance, and
fortune awaiting the man in the laboratory.

Millions have been made by the discoverers of the
chemical formula of dynamite, bakelite, and many other
world-known chemical products.

Opportunities in the chemical profession abound on
every hand—and as modern business and competition
progresses the chemist will play an important part.

Profit by the experience of Mr. Kelly and many
others; resolve to study chemistry NOW.

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires carefui
specialized training. Formerly it was necessary to attend
a untversity for several years to acquire that training,
but thanks to our highly perfected and thorough system
of instruction, you can now stay at home, keep your po-
sition, and let us educate you in Chemistry during your
spare time. Even with only comnmon schooling you can
take our course and equip yourself for immediate prac-
tical work in a chemical laboratory. Dr. Sloane gives
every oneof hisstudents the same careful, personal super-

vision that made him celebrated throughout his long
career as a college professor.  Your instruc-

CHEMISTRY has no equal as a profession in the

countless experiments,

EXPERIMENTAL EQUIPMENT
EVERY STUDENT
We glve to every studens, without addiconal charge, this
chemlcal equipment, including fifi y-two pieces of laboratory
apparatug and suppies, and fifty-two different chemicals
and rengents. These comprise the apparatus and chemicals
used for the experimental work of the course. The ftted
heavy wooden box serves not only as a case for the outfit
but also as o useful laboratory aceessory for performing

b}"URNISHED TO

tion from the very beginning is made incer-
esung and practical, and we supply you with
apparatus and chemicals for performing the
fascainating  analyses and  experimental work
that play such a large part in our method
of teaching, and you are awarded the Insti-
tute’s official diploma after you have saris-
factorily completed the course.

Home Extension Division 6

. i
Institute of |
New York, : about yeur plan of payment.

Home Extension
Division 6

16-R-East 30th St. 3

lnc. BovasMe.

I ADDRESS.............. PR

New York, N. Y. » STV

T. O'CONOR SLOANE,
A.B., AM,, LL.D, Ph.D.

Noted Instructor, Lecturer and Au-
thor. lormerly Treasurer Ameri-
can Chemical Society and s prac-
tleul chemist with many well known
achievements to his credit, Not
only has Dr. Sloane taught chemis-
try for years, but he was for many
years  engaged in  commereial
chemical work,

GOOD CHEMISTS COM-
MAND HIGH SALARIES

MAIL COUPON FOR
FREE BOOK

Your name and address on the
coupon will bring you by return.
mail our Interesting free Bbook,
“OPPORTUNITIES FOR CHEM-
ISTS," and full particulars about
the course and what it will do for
you. You owe it to yoursell to get
this book, Send the coupon right
now while it s fresh in vour mind.

5 1;)10 your name and addresa

postal and mail 10 us. But
whatever you do, act today.

DON'T WAIT—MAIL COUPON
NOw !

. - -
Chemlcal I CHEMICAL INSTITUTE OF NEW YORK, INC.
16.18-R—East 30th Strect, New York, N. Y.
Please send me at once, without any obligntion on my part, your free

Book, “"Opportunities for Chemist:
Experimental Equipment given to every student. A.so please tell me

and full particulars about the
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horn appears on page 1135 of Rapio NEws
for April.

ARE YOU AMBITIOUS?

Tt is considered that 16 cycles is about
the lowest audible note; sone great organs
have a pipe cupable of delivering such a
tone—but it is felt rather than heard. A
16-cyele exponential horn will be 15 feet
614 inches square at the hell.  If we start
building it at a 3g-inch ncel, as our con-
structors of parlor horns have done, it
will be 65 feet 8 inches long. DBut such a
horn will require a power amplifier of un-
common size actuating a diaphragm  of
hervoic proportions to pwmnp into it the air
necessary to sustain its deepest notes at
full volume. If the driving surface of
the unit were to be 7 inches square, we
could take no less than 28 fect oft the horn.
This would reduce it to such comfortable
proportions that it could be used as a
garage and workshop, while not otherwisc
cemployed.

Ou the other hand, if we were content
with a 512-cvcle horn, a Dbell of less than
G inches square and a length of 10 inches
would serve our purpose. A few vears ago
radio fans were quite happy with the re-
production they obtained from horns of
ahout this size and appearancce. And it
was not obhserved hy them that notes of
less than 500 cveles were inaudible, cven
it the reproduction seemed a trifle high-
pitched.  Why? :

. The answer is that the cxpression “a
cut-off frequeney” is a trifle misleading.
While the short horn does not concentrate
these notes with the same efficiency as the
longer one, they will be heard to some ex-
tent, if they are reproduced with sufficient
energy by the speaker unit.  In fact, low
notes may be heard from hcadphones which
have no lorn at-all.

The lowest note of the piano is 26 2/3
cveles; a horn designed for this, as its low-
est frcquc"(“j'iof vesponse, would be 9 feet
3 2/3 inchés square and 31 feet 214 inches
long. If we fitted it with a dynamic speaker
nnit of 25 square inches surface, we could
reduce this length to 16 feet 91/ inches.
A 32-cyele horn would be a trifie smaller.
But, though at least one of our readers
has built 20-foot horns, it is probable that
the demand for them will be small—at least
for home use.

It is prohable that the constructors will
be best svited by an instrument designed
for between 64 cveles and 128 cyeles. The
former will be about 46Y4 inches square
at the mouth and 12 feet 5 inches Jong;
the latter 231 inches square and 5 feet
2y, inches long. 'Fo increase the funda-
mental frequency of a horn shortens its
wavelength—just as in an R.F. circuit.
When a horn’s wavelength is cut in two,
the diameter of its bell may be cut in two,
and its length shortened more than half.

HOW TO FIGURE IT

It is necessary, as the fignres above show,
to make some compromise with our ideals;
and this will be done the more willingly
when it is remembered that to have perfeet
fidelity of reproducrion, we would need
100% efficiency in the R.F. amplifier, the
detector, the audio amplificr and the speaker
unit, as well as in the design of the horn.
The reproduction from a six ov eight-foot
horn may not be perfect, hut the imitation
is a good one. It is probable that few
listeners indeed could detcet any under-

cemphasis of the low notes in a Gf-cycle
horn with a good . unit. :

The interpretation of the table below is
briefly made. These figures represent cross-
sections of the horr at short intervals,
based upon the Rate of Lrpansion (“RE’)
for any particular horn; which, in turn, de-
pends upon the particular frequency for
which we design it.  Lct us determine upon
this frequencey, and divide 768 by the num-
ber of cycles in the lowest, or fundamental,
note we have determined npon. The result,
in inches, is the Rate of Expansion (“RE")
which dctermines the distance between the
unit cross-sections of our horn—each of
“vhich is twice as large in area as the onc
mmediately before it.

Suppose, for an easy cxawmple, we take
256 cyveles—our old standby, “Middle C.”
Then the rate of expansion is 3 inches. Qur
tahle, made up in dimensions corresponding
to every cross-section at distaneces equal
to one-sixth of the rate of expansion, gives
us the dimensions of the horn at every half-
inch interval.  This is more accurate than
we need.

Shall we have a square horn? Divide
2978 by our chosen frequency; the result
in inches is one side (inside) of the hell
of our horn. In our example, this will be
found to be 11 21/32 inches square. Half-
way between 7 and 7 1/6 in our table, we
find, the required figure will fall.  Then
7 1712 times 3, or 211/ inches, is the length
of the horn from its X-inch section.

The lower part of the neck, below the 1-
inch line, is comparatively straight; if we
nse o unit with an opening equal to §¢
inch square, the length of this additional
section will be equal to 1 16/45 times the
“RE,” or 4 1716 inches for a 256-cycle
horn. Total length of horn, 25 5/16 inches.

If we decide instead to make a round
horn, we divide 3360 by the number of
cveles; this gives ns the diameter of the
circular bell. It will be, therefore, 13y
inches for a 256-cyele horn. This will add
approximately another inch to the hovn's
length, as may be seen by consulting the
table,  Bevond the dimensions thus tound
for the bell, there is no use in extending
the Tength of the born; for it will flare so
much that it no longer guides the air waves
which are emerging.

EXPONENTIAT, CROSS-SECTIONS

We have given dimensions helow to the
nearcst G4th of an inch; there is no use
in giving them more accurately for a reader
who is working on coarse malerinl, such
as wallbord, with ordinary measuring de-
vices. It must be said again that the di-
mensions helow ave inner measurements and
an allowance must he made for lap; and
that no part of the horn should he allowed
to how in and “pinch™ the air column.

It will be noted also that, at intervals
equal to just twice the vate of expansion,
therc is a continual doubling of the dimen-
sions in our table. It can be extended in-
definitely cither way, by the simple process
of dividing by two the twelfth figure below
the desired one, or by multiplying by two
the twelfth figure above. Tor instance, the
first addition to  the table, following
“Lwelfth Unit,” will be twice the figure fol-
lowing after “Tenth TUnity” or 67 13,16
inches.

The neck of the horn will constrict to
23732 of an inch at a distance equal to
two “RE” above the “First Unit” in the
figures above, and so on; but, as we have
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Centralab Radio

Control Box Protects

“AC”Tubes from High
Line Voltages

ELF}CTRIC Radio Sets uslpg “AC"” tubes are

designed to operate on a llne pressure of 110
volts. Any high Voltage overloads the tubes and
greatly shortens their life,

In many cities the normal lipe pressure rons
from 120 to 135 volts. In nearly all citles the
voltage fluctuates with the lghting load, and at
some period during the day is high enough to
damage the delicate tube flaments. That IS why
tubes lose their pep after short service and why the
new Centralab Radio Control 13ox i3 an essential
and economical accessory for most “AC'" sct owners.

The Centralab Control Box is a manual Jine
voltage coutrol for “AC’ sets. It can be ad{usr,ed
for any get and for any local condition. It will pro-
tect radio tubes from high line voliage that would
otherwise soon paralyze or burn them out. It
insures longer tube life and better radio receptlon.

‘The Centralab Control Box is easily mounted
within the cabinet. Adjustment is made by means
of a knob, and when once sct to obtaln the average
workable voltage need not be adjusted again.
Connected as easlly as plaelng 8 lamp Into a wall
socket. Furnished complete with receptacle and
cord. No other wiring necessary.

Price $3.00
At your dealer's, or write us,

CENTRAL RADIO LABORATORIES

Milwaukee, Wisconsin

19 Keefe Avenue

NARTER

Tube Shield and

for new 322
Shielded Grid
Type Tube

Again Carter is
ready  for  you.
Everybody who
has tried this
Shield is enthu-
¢ about it.
Vrite for folder
giving full in-
formation —we'll
gladly mail you a
copy.

‘Wireless or Morse—at Bome with -
the TELEPLEX .Automatic Code
Instructor. No better
for'self instruction exists. Quick—
Easy—-Thorough.  Endorsed by
. T.S. Navy. The only instri-
ment that REPRODUCES
actual sending—messages, radio-
grams, cte. Any speed. Compleic
Course furnished. Thirty ttmes as
many _words a8 any other instrument. Avall vourself of the
UELEPLEX for a guick mastery of the code. Write for bookley
NR—TELEPLEX CO., 76 Cortlandt St., New York, N. Y.

Tyrman JO

$hiclded Grid Amplimax I/
USING SHIELDPLATE TUBES TYPE SP122
Abdsolutely New and Different
The fastest selling kit on the market. Has been acclaimed
America’s Greatest Receiving Set” by Radio Engineers,
Designers, Editors, and .Jobbers. get Builders have
been astounded by the revolutionary performance of
recefver. Write for detalls or ask your dealer today.
TYRMAN ELECTRIC CORPORATION
143 West Austin Avenue e Chicago, I,

method .
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HBioflia Secor "2 JoshitRan

g 1note

Build for the fulure

The day of perfected Television is fast ap-
proaching. Here is a new field—a field in which
there is all the glory of accomplishment—all
the joy of experimenting that radio, in its
infancy, afforded the enthusiastic fan.

Many of the greatest successes of the Radio
Industry are the experimenters of the old
days. They are the ones who, seeing the future
of Radio, and for the joy of developing, devot-
ed their time to experimenting, It is to them
that many of the perfections of Radio can

be laid.

And in Television there 1s tae same fieid for
those who take advantage of it. Grow with
this infant industry, learn all there is to know
about Television. Write today—send for
“TELEVISION,” by H. Winfield Secor and
Joseph Kraus. Complete, up-to-date informa-
tion on everything that has taken place in the
field of Television, including all experiments.

BUILD AN EXPERIMENTAL
TELEVISION SET
Complele instructions for building an ex-

perimental set are contained in this remark-
able book, “TELEVISION”  Use the

coupon—Send for “TELEVISION —this
is your opporlunily—grasp . Build nouw
for the future. Learn all about Television.
This is a big new ficld opening up fo receive you,

116 pages--fully illustrated--large size 9x12”

AT ALL NEWSSTANDS
or

WRITE DIRECT

Oc cory

EXPERIMENTER PUBLISHING CQO.
230 FIFTH AVENUE NEW YORK N. Y.

EXPERIMENTER PUBLIle\G CO
230 Fifch Avenue, New York,

Gentlemen:

Fnclosed find 50c., for which kludly send me
your remarkable book, “TELLEVISION.

NAME. ... cviicviineiariaiveerseasaann, raraes

said, at this part of the horn the lines curve
so little that it is not worth while to en-
deavor to make delicate calculations or
measurements,
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Radio Patents

(Continued from page 1347)

kept tuned to the desived frequency, and
connected electrically to the clock hy the
closing of a contact just prior to the time
of the cxpected signals. “The first dot of
the signal closes the retay shown at the
lower ceutery and, from then until the last
dash operates to throw w slow-acting relay,
the synchronizing eircuit js in opevation.
The action of the relay impulses upon the
clock then depends upon whether it is ahead
of or behind the time indicated by the
time signals; in the formier cuse, the nech-
anism ot the clock is slowed down or

No.1,657,105

stopped, and in the fatter it is acceferated
until the cloek is brought to correspond
with the standard time, if the difference is
not too great. Should the clock be seven
minutes fast, however, and the synchroniz-
ing signals cover only a five-minute period,
the cloek will simply be stopped for five

Radio News for June, 1928

minutes; the mechanism will undertake the
rest of the correction at the next period of
time signals. Lither alternating or direct
current may be used, for the regulation of
a system of cloclks.

(Patent No. 1,657,103, issued January 24,
1928.)

A “‘Catwhisker” Aeria1

NCREASLED area (and presumably ca-

pacity) is provided for an aerial by this
invention, in which at intervals of, say,
fifteen feet are incorporated 12-foot hang-
ing wires, terminating in horizontal radiat-
ing groups about a foot in diameter. At in-
tervals of about two feet, lumps of solder
or tin are applied to these pendants, as well .
as to the stranded wires of the aerial itself;
and at similar intervals small coils of wire
are whipped about the aerial and soldercd
to it at both ends.

It is explained in the patent by the in-
ventor (not the patent oftfice) that the re-
sult is that “the amperage or quantity of
the etheric forces arc greatly increased and
that the quality of the radio signals is much
improved over the ordinary form of single
or multiple wire antenuae. The object of
the lumps of solder is to act as a relay and

TTTIIT]

 No.A658592

as an accumulator for the oscillating en-
crgv from the sending acrial, as also with
the small coils.” Thus, it is explained, the
scositiveness of the antenna may be in-
creased, though it be installed in the least
effective direction. (hi)

(Patent No. 1,638,592 was issued for the
ahove Ifebruary 7, 1928.)

Insulation Not Needed

Il is important that the aevial's lead-in
wire he carefuly insulated from the side
of the building along which it passes, but
there is no need for applying the same pre-
cautions to the ground wire. The latter
is intended to make connection with the
ground as thorvoughly as possihle; and since
most houses rest on the ground, any con-
tact the ground wirec makes with the build-
ing helps matters, if it does anything.
However, the value of a good connection
at the end, to water pipes, ov ground plates
buried in damp earth, cannot he overesti-
mated.

STYLES MUST CHANGE

Figst Broxne: “You never use that cerise
tint of rouge that you used to like so well.”
Secoxp Bronxpe: “Oh, that was before
television. This pumpkin rouge broadcasts

so much better.”
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Static v
- SUBAEKIA

Let Ground Waves

ring You Amaz-
ing Distance, Crys-
tal Clear Tone Qual-
ity, and Greater
Valume and Seclee-
tivity without Dis-
tortion.

Sub - Aerial has
hrought a new epoch
in Radio. No nced
longer to bother with
troublesome overhead
aerials, Why risk
breaking your neck
to put up roof aerials
only to have the first
storm hlow  them
down? Forget your
aerial troubles, Why
not use the whole
earth as a static and
noise filter with Sub-
Aerial?  Costs no
more than an overhead or loop aerial and less
than many. Iook your set on to the newly-
discovered Ground Waves that bring practically
static free reception. Don't stand for the
squawks and tin pan reception you get from
Air Waves when you can step right out and
leave that stuff.

If you don't IJLIIL.\(, us, try it yourself, If
vou do not find we're ru,ht~-3bso]utely right—
vou don't pay us a cent for the test.

TRY IT FREE

\We know so zwell the surprising results you'll
get that we'll let you put in a Sub-Aerial en-
tirely at Our Risk. Dan’t take dawn your over-
head Aerial. Pick a summer night when static
and noise interferemce on your old zerial are
“Tust Terrible.” If Sub-Aerial daesn’t Sell Jt-
self to You Right Then on Ferformance—you
needn’t pay us a cent, \uvl the coupon for
“all the Dope on Sub-Aerial.™  Youll be sur-
prised. Do it NOW,

UNDERGROUND AERTAL SYSTEMS
St. Clair Bldg., Dept. 9-H
cor. St. Clair & Erie Sts., Chicago, IIlL

ail the Coupon!

7 INQT ALLED
FEW \[II\ UTES

Underground Aerial Systems, Dept. 9-H, I
St. Clair Bldg., cor. St. Clair & Erie Sts,,
Chicago, IlI. |

Send me complete information on Sub-Aerial,
Preof and I'ree Trial Offer. No obligation. l
1

Name ...
ALAFEES  artertreeree vt seeees s e ean sttt e inran 1
CULY e eene s Stale

To Dealers—New, it l:lr‘ e

prices on

tr operllltm
d "B Elimingtol d
Hmunm)q of other ere: u vidues. Wrlte on b
€3+ letter-head for this free book today.
HAMILTON-CARR RADIO CORPORATION
711 Wast Lake St., Dept. 396, Chicago, Ill.

A-C FILAMENT TRANSFORMER
Supplles stenned down eurrent from ONLY s4_8,7
110 volt 50-60 cycle lines for six type

226 tubes. two type 227 tubes, and two tvee 171

tubes. Guarant Only $4.87. Order today.
back if not satis
223 W, Elm

Ilinois Transformer Co. 2. Chicags

AMRAD

MERSHON CONDENSERS
For full information address Denartment RN,
THE AMRAD CORPO RATION
Medtord Hillside Massachusetts

Money

“hecomes disconnected;

"pictures or images in his mind until they

“solved with it, the writer believes that many

Radio Measures Human

Nerve Impulses
(Continued from page 1331)

hut while it js run-
ning at a high rate the spectator sces a
‘continnous-action fast picture. And so it
is with the dull person; he has to retain

are no longer sharp or clear, in order to
associate them with some other idea or
thought.

Another application of the apparatus is
that of determining the time of arrival of
the nerve impuise in the two arms, in order
to investigate the causes for stuttering.

Dr. I.ee T. Travis, director of the specch
clinic at the University of Iowa, has uscd
this methed ¢f approach to determine
whether  “cerchral”  (upper-brain)  domi-
nance could be relied upon in determining
whether a stulterer should bhe right- or
left-handed.  The results obtained scem to
indicate that this method is very reliable.

While it is impossible to describe here
completely the problems involved in the de-
velopment of this apparatus, as well as the
highly technical problems which may  be

radio fans are interested in this tyvpe of
experiment and can appreciate partially, at
least, the possibilitics which present them-
selves in using the vacuum tuhe as a tool ‘
for rescarch investigation,

(Sounds of the writer's nerve currents,
thus picked up, were broadeast on April 15

through the Towa University station, WSI[
—Ipiron.)

Sece paper by Dr. Lee E. Travis: Scienee, Vol,
LNV, No. 1724, pages 41-43.

The Electric Brain

(Continved from page 1327)

venoved from the position shown, the speceh
in the large horn dies away and once morc
the gibberish is heard.  In other words,
there has been invented an “clectrical hrain®
that understands a language we cannot, and
which can translate this langnage into
Tinglish.

As mentioned previously, the same opera-
tion can he performed on masie.  However,

“in that case, the modulating frequencies

must he changed, hecause the range of
musical frequencies greatly exceeds that of
the voice by several thousand eveles.

A Real Radio Hound

(Continued from page 1314)

sage of his composition at the same time,
and the dog obediently began to bark with
the music.

“By  gosh!
exclaimed.  “T'd
where.  That’s
over the radio!”

You win!” the stranger
recognize his bark any-
just the way he sounded
All of which goes to prove that “radio
hound” is something more than a hit of
vernacular, at least in the ease of Mike,
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' FROST-RADIO
ANNOUNCEMENT

T the Radio Trade Show in Chicago
the week of June 11 Frost-Radie
will announce a new and improved line
I of Quality Parts. This new line will
i be well worth waiting for. Descriptive
literature will be ready for release on or
before the opening of the Show. Have
us place your name on our list to re-
ceive this literature. Write us about
it today, using coupon below. Our {wo
famous booklets, ““What Set Shall I
Build?”’ and “Tor Better Reception”
will be sent you immediately, the other
literature to follow.

HERBERT H."FROST;, INC.
Main Offices and Factory:
Elkhart, Ind.
New York City

Chicago

HERBERT H. FROST,
160 North LaSalle Slreel Chlcago i

|
} Please send me ut onece your two free Di “What

Ser Shadl ¥ Build.” and “For Better Reception,” and
also place my nune on your malling list to receive your
new lterature, when ready.

“Radios larg
kit supply house

1_ESTABL|SHED 20YEARS
We

Have Complete Kits
For All Circuits

Now appearing or which have ;gppe'ared
in “"Radio News'' and other publications.

SET BUILDERS
It will pay you to send for our

Circuit Booklet and Catalog

Our excellent facilities, together with our
technical staff, assures satisfaction.

M. & H. Sporting Goods Co.
512 Market Street Philadelphia, Pa.

ELECTROMAGNETIC
POWER SPEAKER UNIT

Operates on
A" Baltery
For Cones,
Balsa Wond,
Airplane Cioth,
CLe.

Sent C. 0. D. under i~day money
back guarantee. Write for literature.
Unit ondy $12.50
Unit and 12-inch Cone. $15.00
Unit, Conc, and Balfle_ ..$18.50
FANSPEAKER RADIO COMPANY
New York, N. Y,

74 Dey S

J. Henry Fillmore’s broadeasting dog.

STANDARD

CLARQ)STAT.

Ask your dealer or send to us Alrect. for liternture.

American Mechanical Laboratories, Inc.
285 North Sixth Street Brookiyn, N. Y.

Insure vour copy reaching you eaéh month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Iifth Avenue, N. Y
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“The
RADIO NEWS AMATEURS
HANDIBOOK
N

=0

" RADIO FANS

THE RADIO NEWS AMATEURS,
HAND BOOK is an invaluable guide
and rveference book for every radio
enthus‘ast. The most complete work
of its kind ever published. Every
worthwhile development since the be-
ginning of Radio can be found some-
where within its pages.

Radio Amplification; Audio Amplifica-
tion Power Amplification; “A and B"”
Power Circuits; Electric Sets; Short
Wave Transmission and Circuits—each
of these important phases of Radio and
many others are complctely covered in
this remarkable book.

Radio Fans, Custom Set Builders, and
those studying Radio cannot afford to
be without a copy of this complete
handibcok on Radio.

112 pages—Ilarge magazine size
replete with [llustrations

RADIO NEWS AMATEURS HAND-
IBOOK, the most complete chron-~
cle of Radio ever compiled.

THE 5 OC COPY

AT ALL NEWSSTANDS
OR WRITE DIRECT—

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave. New York City, N. Y.

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave., New York City

Glentimen: Enclosed find 50¢., for which kindly send
) copy_of the new. up-to-date RADIO NEWS

AMATECRS' HANDIBOOK.

!

|1
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How to Build the Neutroheterodyne

(Continved from page 13+1)

T'wo mica fixed condensers with grid-leak
clips, .00025-mf. (C6 and C7);

Four adjustable condensers, nentralizing
type (C8, €9, C10 and Cll);

Tive paper by-pass condensers, l-uf. (C12,
C13, Cl4, C15 and Cl6);

One A.F. transformer, fivst-stuge type (11)

One A.F. second-stage type
(T2);

One grid lealk, 5-megohm (R1);

Onc grid leak, 2-megohm (R2);

One rheostat, 20-ohm (R3);

IPive filament hallast units, 201A-type (R5,
R6, R7, RS and RI9):

One fdament hallast unit,
type (R4);

One filament ballast unit (usc proper size
for power tube selected) (R10);

One jack, closed single-circuit type (J1)3

One jack, open single-circuit type (J2);

One jack, double-civeuit filiunent-control
type (J3);

One battery switch, toggle type (SW);

One inductor switch, four-contact panel-
mounting type (5W1):

One battery cable and plug, 7-wire type

(P);

transformer,

199~ or 201A-

Seven binding posts;

Two vernier dials, illuminated type;

Seven tube sockets, UX type;

Onc front panel, 7 x 21 x 3/16-inch;

One jack panel, 3 x 4 x 3/16-inch;

One terminal strip, 1 x 4 x 3/16-inch:

One baseboard, 103, x 20V, x 3-inch;

Ten rolls of flexible insulated conncction
wire in the following colors: white,
black, red, green, slate, Dblue, yvellow,
brown, salmon and maroon;

Ore box of eyelets;

One bakelite shaft, 1/-inch diameter, to fit
condenser C2;

Five vacuum tubes, 201A tvpe (V32, V3, V4,
V35 and V6);

One vacuwmn tube, 199 or 201A type (V1);

One vacuum tube, 210, 171A or 112 typc
(V1)

Two shield cans, 3%, x 5% X 9% inches,
home-made (S1 and S2);

Threc shield cans, 334 x 5314, x 6 inchex,
home-made (53, S+ and S5);

One oscillator coupler, home-made (1.1);

One antenna coupler, home-made (L2);

Two intermediate-frequency transforiers,
home-made (L3 and Ld);

One sccond-cdetector coil, home-made (1.5).

What’s New in Radio

Double-Action Relay Keeps
Battery at Full Charge

HREL systems are now available to

the set owner who wishes to opcerate
the filament circuits of his radio vecciver
with power obtained from the light socket.
The first method employs a storage hattery,
L battery charger and an aatomatic power-
control switch; weh the battery is auto-
matically charvged while the veceiver is not
in use.  The second svstem uses an “A”
power-supply unit which converts the 110-
volt ALC. into pure G-volt D.C., which may
be used tor heating the thaments ot the

tuhes.,  ‘The third way s to use speeial
e o " ,_._—7]
i O A+
RELAY &
S TR LI e —— g |
RECEPTACLE ., RECEIVER
i !
T0 hov
ice
_\.
" A" CHARGER'
| RECEPTACLE O
‘>
D RELAY B i
P |
_—__—_0A_ i
— f

Complete schematic wiving diagram aof donble-
actian relay ¢ the charaey on when

sel di el i e batiers s

This relay,
keeps a storage battery fully charged at all
times, but scill not overcharge tie battery.

conected to a fullrate charger,

ALC. tubes, which have electrical ¢huvac-
teristics similar to standard tubes, hut arve
designed for operation with a low-voltage
source of A.C, which may be obtained
from a trunsformer. It is possible to oper-
ate a receiver at high cfficiency with any
one of these syvstems:; but each has feu-
tures which render it unsuitable under
certuin conditions.

In a properly-designed receiver A.C. tubes
are capable of giving excellent performance,
und the characteristic A.C. hum may be re-
duced to a very Jow minimum. However,
the recciver must be designed especially
for these tubes or, if originally D.C.-oper-
ated it must he rewired before these tubes
may he used.  Also, the charncteristics of
the A.C. supply must be good, or linc
noises will be heard in the rceceiver. “A™
power-supply units also give excellent satis-
faction; hut they necessitate discarding the
storage battery and purchasing a unit which
ix as expensive as a hattery and a charger.
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As in the case of A.C. tubes, these units
may be used only where a good A.C. supply
is available.

There are a large number of vadio fans,
who already own an “A” battery, to whom
the use of a charger with an automatic
power-control relay strongly appeals; as
this is a very inexpensive method of elec-
trifving a receiver. With this system the
“trickle” type of charger is most com-
wonly used, and this supplies the battery
with current at a very slow rate. In twenty
hours, chargers of this type replace approxi-
mately the same amount of currvent that is
vonsumed by the average recciver during
an evening’s opervation. Thercfore, where
a recciver is used consistently, this method
keeps the battery in good condition at all
times.

There ave also two clusses of listeners
who wish to use a trickle charger, but find
it unsuitable for their needs. The first use
the receiver a great deal and, as a result,
are constantly discharging the battery:
the sccond class use the set very little and
thevefore overcharge the battery.  This
problem may be solved by a new type of
power-control relay rccently placed on the
market. With this velay a full-rate charger
is used; the relay turns on the charger when
the set is turned off, and turns off the
charger when the batterv is fully charged.
If the sel is used a great many hours dur-
ing the day the full-rate charger is able to
bring the battery back to full charge before
the sct is used the next time. When the
set is seldom used, the charger does not
operate after the batttery has been charged.
In other words, the charger keeps the bat-
tery fully charged at all times, bhut never
overcharges it.  Also, the battery vequires
practically no attention; as it is nccessary
only to add watler to the cells, at verv in-
frequent intervals.

In construction, the new relay is the same
as 4 previous. model, ‘hut with an extra
coil -added.” The scliematic wiring diggram
will be found-on page 1382, and shows that
the device really comprises two relayvs, A
and B, Relay A, connected in series with
the “AZL” battery lead to the set, causes
the “B” power unit to be turned on when
the set is in nse, and conneels the charger
when' the set is turned off. Relay B is
connected in shunt with the battery at all
times and turns off the charger when the
hattery is charged.

RECEIVER

T0 =B OR +45
OF B BATTERY

YOLUME
CONTROL

Sets Easily Converted to
A.C. with New Kit

AA\'E\\' nicthod ot electrifving the fila-
< ments of the tubes in a rvadio veceiver
is illustrated in semi-schematic form in a
drawing on this page. A kit consisting of
vacuum tubes, a wiring harness, a filament-
heating transformer and a volume control
is used for the purpose; and it is so de-
signed that wmost sets may he converted
without making any changes in wiring.

The tubes supplicd with the kit are of
two new A.C. types, incorporating heater-
cathode construction, and require 5 volts
A.C,, supplied by the power transformer;
the first is a general-purpose amplifier and
the second a special supcrsensitive detector.
The former has an amplification constant
of approximately 8, and its electrical char-
acteristics ave somewhat similar to those
of the standard 201A type. It is used in
all radio-frequeney and audio-frequency
stages of the set.

In mechanical design, the tubes used in
this kit are somewhat different from the
usual type. The grid and plate elements
of the tube arc connceted to the usual plate
and grid terminals in the hasc, but both
filament terminals of the tube are connected
to the cathode. Two binding posts arc
provided at the top of the base, and the
wires from the heater element are eonnected
with these.

When converting a veeciver from D.C.
to A.C. by this syvstem, the tubes are first
placed in the sockets of the set, at the same
time making surc that the detector tube
is used in the detector socket. Next the
pairs of free wires of the wiring harness
ave connected to the hinding posts on the
hases of the tubes. The terminals at the
end of the harness arve connected to the
Lwo binding posts of the power transformer;
and the free wire attached to the power
transformer is connceted with the “B—"
terminal of the plate Dbaitevies. To com-
plete converting the sct, the volume control
is connected in across the aerial and ground
binding posts of the rcceiver.

In opcrating the receiver after the above
changes have heen made, the same plate
battcry or “B” socket-power unit is used;

TRANSFORMER

Picture shows method of converting receivers with new kit for opera-

tion with alternating current,

The kit consists of tubes, wiring harness,

fransformer and volume control.
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| A SENSATION! |

Every Object a
Loud Speaker
with the

HIGH-IDEAL

OMNIPHONE

Any surface capable of vibration—the top of a
table, the glass in o window, the wall of a room
—bhecomes an nstonishing loudspeaker with the
High-Ideal vibrating tip pressed against it.
You've never heard or seen anything like it
before! Surprise  your fricnds—take the
Omniphone in your pocket wherever you go.
Your money back if its reproduction doesn’t
thrill you! Send coupon.

rl)-Ez\L WERKE. 35 V. 33 St.. New York, N. Y.
For enclosed $7.50 please send me one High-ldca)

Omniphtone. You agree ty refund my moncy if the

ne does not satisfy and is returned within

Name

from big, rehable
maker (Sth successtu)’
year). All Electric or Battery
£ots. Consoles or table cabinets. g
Ion‘t buy unless 30 days trialproves
Miraco unbeatable at 2 tod timea the

rice for aciectivity, distance, volume QY B
2o rich. Cathedral tone. Turn 1 disl for N\N\Y
r all i - N
bled, fuily fuaraates
rature, oxe ]
20| Free i oAl OFFER
User | MIDWEST RADIO CORPORATION
Pionesr Builders of Sets
ents | 4p4DMiracoBidg. Cincinnati0.

Big New 1928 Catalog—4000 Bargains—XLatest A-C
i . new deas In radic , sturtl es,

i deders, &et huilders, ogen

TS, . ’
Barawik‘Co.. 129 N. Jetferson St., Chicago, U.S.A.

This handy book should
go with every Radio!

T4 is coneerned with radlo
parts—their functions—
where they are — und
their names. It glves the
symbols used in radio
hook-ups, so that you
wil! be able to read any
dingram and understand
ft. Tt discusses alr waves
—the aerfal—then takes
yom throurh every tudio
part——and’ finally  the
actual reproduction of
sound.

This 18 a book that
will glve you a full under-
standing of your set.

ALL ABOUT RADIO PARTS

514 x 74 Inches, tully flustrated

¢rer gt from_any newssiind o direct
THE CONSRAD COMPANY, INC.
230 Fifth Avenue New York City

\ Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS-—$2.50 a year. Experi-
| menter Publishing Co., 230 Fifth Ave, N. Y. C.



Says the —
Boston Globe
| Bridge by Whitehead

-PICTORIAL EXPLANATION
OF AUCTION BRIDGE PLAY

“New Pl-ture Mothod Bridge'” by
wilbur C. Whitohead—A magazins-like
‘book In whish America’s foremost
bridge expert eoxpialas all about the
auction briSge game and by pictorial
mstbods explains all about the many
@ine points Involved, particularly the
method of bidding and the curd values
of a hand. For students of the gima
thig (Hustrated-hand method i3 & won-
| dorfully clear manner of showlng card
“vajueq for Mr Whitchead explalna just
what he twould bid on each such Band.
Ha oxplains about tha cut-in-gams.
“agt game,” pivoting, progreasive, ra-
play duplicate, prograssive duplicats,

tract and other bridge games. Hia
polnters about leads and othor im-
poctant featured make the volume one
of sura Interest to all bridge- fans
New York: Expsrimenter Publishing
Company.

HIS book, ““Bridge by Whitehead,” i
causing widespread interest throughout
the entire country. The new picture method
that is used to illustrate cvery play has re-
duced the intricacies of the game to a mini-
mum. Every one can now leamn to play this
popular game with ease. ‘‘Bridge by White-
head’’ is the most complete instruction course
ever written. It is just the thing for beginners
and for old timers too. You are never too
good a player not to heed the advice of Wilbur
C. Whitehead nor too poor a player for him
to give it
Write today—Get your copy of
”Bridgf by Whitehead.”” Don't
wait! This famous bridge player has
given, in this new book, the secrets
of the game that have made him a
success. 100 pages -replete with
illustrations—large 9° x 12 size.

50c¢

THE COPY
AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUB. CO.
230 Fifth Ave. New York, N. Y.

e e o o e et it T —
EXPERIMENTER PUBLISHING CO.
230 Fifth Ave., New York N. Y.
Centlemen:  Knclosed find 50e, for which Kindly
send me a2 copy of Wilbur €. Whitchead's vuluable
book, "' Bridge.”

but “C” batteries are not required. If the
set has “C"-battery binding posts, the bat-
teries should be disconnected and the posts
short-circuited.

External Volume Control for
Converted A.C. Sets

HI table-type volume-control resistor,

illustrated on this page, has been placed
on the market just in time to satisfy the
requirements of set builders. Today thou-
sands of old sets are being rewired for
A.C. operation and, when these changes
have been made in the wiring of the set
the volume control mounted on the front
panel of the recciver often ceases to func-
tion. ‘I'his is because many reccivers emn-
ploy a rheostat in the filament circuit of
the R.I. tubes as a volume control; and,
in the case of A.C. tubcs, filament rheostats
are seldom satisfactory. It is, therefore,
necessary for the set huilder to provide a
new volume control for the veeeiver and,
since it is frequntly incon-enient or im-
possible to mount this inscrument on the
panel of the recciver, it must « ften be con-
nected externally.

This table-type volume control is a vari-
able vesistor with a universal (approxi-
mately zevo to 5,000,000 ohms) range, and
may be used in a great many difterent ways
as a volume control. It may De connected
in shunt with the aerial and ground wires
of the receiver; in shunt with the loud-
speaker wires; across the secondary termi-

of which there are many. “Us lightning
jerkers” donate our lead “two bitses” too
for the magazine, and I doubt if anyone
would begrudge us a little space.

Of course it is a deplorable fact that the
commerceial operators cannot be hung to the
vard arm, so that we will not cause any dis-
turbance in the bedtime stories. Us com-
mercial brass pounders are a very necessary
fixture, and I think we do more good than
cnough to offset what little interference we
might cause—so, why give us the razz? Re-
speetfully, “Jrmoay Srarks,”

Newark, N. J.

He Has His Doubts

IIditor, Ravio News:

I feel that I must commend Armstrong
Perry for his excellent and interesting ar-
ticle in the January. number—“How to Be-
gin.”  He cncourages the radio cnthusiast:
I have heard several radio men tell of the
hardships, bad hours, hard grinds, etc., all
more or less misleading and discouraging to
a beginner, because they took the dark side
and didn't say auyvthing about the other. I
supposc theyv intend to kecp as many out ot
the field as possible, in order not to over-
crowd it; but I say that there is always a
position for the ambitious and capable per-
son, no matter what branch of work he en-
ters. Mr. Perry refers to radio dealers as
. good source of information, but I have
¢t fund many to be very inadequate: that is,
they adyise yvou in order to get the best of
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nals of an audio transformer; in series with
the “B” poweér supply, ete; and in each
case it will provide efficient control of vol-
ume. Another advantage gained by use of
an external volume control is that the vol-
ume of the niusic may be controlled from
a remote point by running wires from the
set to the place where the volume is to be
regulated. Tor example, the volume may be
controlled from an easy chair, across the
room from the receiver, without the neces-
sity of moving one’s position.

The illustration on this page clearly illus-
trates the mechanical construction of the
volume control. It is provided with two
sets of wires, one long and one short; this
makes it possible to take advantage of sev-

Tablc-type variable resistor, designed as volume

control  for recccivers  converted to  A.C.

opcration.

ceral nnusual connections.  Fhe bottom of
the unit is covered with felt so that it will
not mar furniture. Electrically the unit
may be described as a varviable resistor of
the carbon-compression type: four complete
turns of the shaft are required to change
the vesistance of the unit from minimum
to maximun.

(Names of manufacturers of the devices described furnished on request., See page 1319.)

The Listener Speaks

(Continwed from page 1324)

the deal, disregarding the facts of the
matter. Wirtiaasr F. CLARKE,
G667 5. IMifth Streel, South Boston, Mass.

(We foncy that « large number of deal-
ers who do nol fall ander this condemnation
will veply «t length on the subject of con-
sumer confidence.—IipiTon.)

Enjoys Radio Plays
I2ditor, Rapro News:

Being onc of those women who are kept
at home in the evening by children too
small to leave, I am especially interested
when seme announcer says, “We will now
listen to the play, So-and-So.” While T en-
joy the music, and once in a while a mere
serious address, a radio play is a special
treat. Mrs. R. M. Goxso,

Box 102, Durham, Conn.

Buyers vs. Builders
Lditor, Ranto News:

I have read with interest the section of
your magazine devoted to the set constric-
tors; but I see that, when DX is the topic,
the sct is always a home-made one, and the
DX is always a question of distance. Now.
I have constructed as many sets as the next
fellow; but I have now a factory-made set.

Wby not have a few defenders of the
factory sets write? (IWriting is up to our
readers. Ve vely solely on Jhewm to fill “The
Listener Speaks™ and “Radio Constructors”
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pages.—Eprror.) Then, too, it seems to me
that distance is not the only consideration.
When you receive a distance station, I think
its power should be considercd. My bhest in
this way is a 50-watt station 900 miles from
here. I would like to hear from readevs on
this question. Troymas P. Keevkry,
16 Lark St., Sonth Boston, Mass.

It Sheltered Him

12ditor, Ravo News:

Many radio fans say that the Federad
Radio Commission is making the air worsc
instead of better; but it it were not for the
commission, many of these DX hounds, such
as myself, would be able to gct only local
stations.

1 have been Jooking avound with an old
three-tube set and run-down batteries; but
last Saturday night about 10-0’clock T got
many- distant stations, such as KRLD,
WSUN, PWX and KI'L.  Six months ago
this was absolutely impossible, and I had to
wait until about 1 a. . to get any distance
at all.

The 1ederal Radio Connuission has done
us fans a great deal of good, and T will close
by saving that T will be glad to receive lef-
ters from any fan who wants ta dispute this
question with me.

As to daylight reception, about two weeks
ago on Sunday afternoon I got W7 on the
speaker and WBAP on the headphones,
hoth on thie three-tube set.

Suurcey L. Morkuouse,

22-26 So. Main Street, Islkliort, Indiana.

From Cuba to the Kaw

ditor. Ravio NEwS:

1 note some letters and discussion as to
davlight DX on the broadeast wavehand. It
may be interesting to know that, at our
studio, 1 have a stock model Radiola 28,
ALC. operated with a No. 104 Joud speaker.
With the set coupled to a 150-foot acrial, it
brings in WEAT vegularly every day at
noon; B. A. Rolfe’s orchestra program from
the Palais d'Or, New York, is a standby.
There is quite some hackground noise, due
to spark transmission around 500 neters
from ships all around Cuba.  Our station
GKW has been heard as early as 4:00 p. m.
in Kansas City, Missouri; and regularly at
noon over a rvange of 500 miles.

Traxwk Joxes,

Manager Station 6NN, Tuinicu, Cube.

(T'his station, for its power—100 watts—
ix one of the best known in ihe world to
DX fans. It may safely be presumed that,
as it has o favorable location for (ransmis-
sion, i has one favarable also for reception.
Tiprror.)

Announcers, Attention!

Iditor, Rapio News:

For the general reader, Rano News tops
them all.  Doth cover and contents are at-
fractive.  You give quantity and quality for
fwenty-five cents. As a listener-in for five
vears may I give briefly some of my conclu-
sions?

There is a magical ¢chavm in having your
thoughts expressed in type. The charm hax
lasted hundreds of vears. So it is in radio:
it is weirdly wonderful to hear the voices
from the air. Just as in printing. beautitul

craftsmanship  somctimes makes maudlin
ideas scom wonderful; so in radio good
mechanisin enhances the music ot common-
place artists. Then again, splendid artists
sometimes scem crudely rude.  Broadcast-
ing as ap art is in a stage of development.

We remewmber how General Dawes tove
the microphone to picces when he first came
over the air, likewise we remember how
often we have tuned out sopranos when
they begin to “holler.” Coloratura sopranos
come over better hecause they have acquired
control of the upper register; they cannot
work unless they do. Ballyhoo gets no-
where in vadio when the high-salarvied singer
following begins to scream at us.

Radio is an iconoclast. It strips away
pretensions. If you are trying to be funny
and have not got a funny voice stay away
from radio.

When a beautiful structure is complete
the scaffolding is torn away. ‘The Greeks
said, “I'he greatest art is to hide art.” Tt
an announcer is a good organist, why an-
nounce hitr as announcer and organist? It
the janitor is a fine harmonica artist, why
Ing the janitor into his performance? Tt
may not he strictly honest for a veader not
to mention the book; nevertheless the magic
of radio departs when the hook is men-
tioned, We can read the hook ourselves.

Speakers and announcers  should  use
liquid Tabials in theiv speech. It would be a
revelation  ta again heav  the musically-
sweet, liquidly-modulated voices of Fdwin
Booth or Tawrence Bavrett in the “Lady
of Lyons,” “Rosedale,” or “David Garrick.”

Cut ont the ugly consonants and hissing
sounds. s it neecessary to say: “This izs
Sztation WJI7Z, New York?” The call let-
ters may well be vepeated and the station
announced: “Station WJ7Z, New York, WJ7Z.”
Havana has a good announcer, likewise
WSAIL Cincinnati.

Women’s voices sound alike in radio.
When they talk they have a tragie tone.
When they sing nany of themn scem to lose
control of the high notes and screant or
vell.  (This does not apply to coloratura
sopranos ar contraltos.)  Women talk very
distinctly over the radio and should rake
good announcers.  Reudio artists showld use
the telephone for practice waork.

Tearing passion to tatlers is about the
same as stutics The less fuss vou make near
our mutnal tfriend Aike, the better it comnes.

Finally, the fellow that uses peé-nlin-ust
oughl to bLe indicted for wrder.

Jereyiat Jouxsoy,
Brookland, D.C.

What Broadcasters Want

Lditor, Rapio Npws:

I am enclosing an applause card that the
Syracuse Post-Standard supplies for the
asking; it has w Listeners’ Cleb heve. We
have had thau for two vears. Why not
have newspapers in other citics and towns
do the sanie, as it advertises the town and

paper” Tt is much casicr to fill out the
card than to write a long letter to cach
station.

Crtas. W, Imisi,

518 Montgomery Si.,
Syracuse, N, Y.

(The card enclozed is an excellent one,
though it does mot emphagize the principal
point in which sponsors

are roncerned— . |
interest i Ale special gonher on the pio-

Every ngh Grade Clrcult

or Receiver Today!

X-L NEwW BAKELITE INSULATED
PUSH POSTS

The perfect binding post at last! Con-

. »imple;  permanent  connec-

i You dun't_bave to remember to

tighten them.  Push down the X-L,

L HIove pressure.

and will STAY l
can  loisen. Re

Engraved in '1ll standan!

. Price each, 15 cents.
FREE

Blg new up-to-date book of wirlng uigrams
of all leading clrcults. Write today for copy.

Dept. A, 1224 Belmont Ave., Chicago, 111,

— ——

i DEPENDABLE “B” BATTERY POWER

100 Volt Edison Element

Non Destructive, Rechargeable “B' Bat with
charger, Shipped dry with “solution, 312. 140 Volt wlith
charger, $17. 180 Volt Power Unit with Trickle
Charger, 4.00. See how It
operates.

SEND NO MONEY—PAY EXPRESSMAN
Write for our Free Illustrated 24-page Booklet

SEEJAYBATTERY CO., 915Brook Ave., New York

TFree sample cell.

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Quray Building ‘Washington, D. C,

Cuble  address: Telephene:
RADIOPAT Main 4806

BIG NEW 1928 CATALOG—4000 ltems
Shows the latest A-C ecircuits, the newest ideas
fn radio at startllng low prices. Get the setg
uand  parts  you ant here. Save Taoney.
Ine best i ts, complete factory-
built e es.  Orders filled same
day r(‘(t-l\ml “Write for free copy DOw.
Standard discounts to dealers, set bullders, agents
BarawikCo., 129N.Jefferson St.. Dept. BOGBchlcago ‘U.S.A

Your Next “B”
Power Supply
Had Better B the

NATIONAL BETTER “B”

NATIONAL CO., INC.

MALDEN, MASS.

DEALERS

See page 1388

DEALERS
PERSONAL
EDITION
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USE
““THE DIRECTORY OF
'STANDARD RADIO SETS”

= for
Wikat Badio buying
Sl [ By HERE js one

easy—simple
way to decide on
what Radio Set
to buy. If you
are particular as
to thestyleofthe
set, the power,
the sensitivity,
the price, or any-
. thing that has to
do with a manufactured set you will find
a complete answer in the “DIRECTORY
OF STANDARD RADIO SETS.”
Photographs of all stand ard manufactur-
ers are shown together with an exhaus-
tive printed description furnished by the
manufacturers themselves,
This book is absolutely impartial. It is
the only printed book in existence that
gives you this information.
40 pages of descriptions and illustrations,
size 6 x 9 inches with handsome colored

cover. PRICE 25ec.

USE “HOW TO TUNE YOUR
RADIO SET”

to
enjoy all
programs

ADIO Receivers know
no rules of etiquette—
they cannot be taught to
act on best behavior when
company and friends are
judging them-—but they can
be made to act properly if
the operatgr understands
the few simple factors that
effect tuning or the proper
adjustment of the Recciv-
er's controls.
Be one of those on the
safe side. Don’t be afraid
& to invite friends and show
them that good tuning
means good reception and enjoyable programs.
The 64-page, illustrated book on “How to Tune Your
Radio Set”” (Consrad—25¢) is
a carefully prepared, vet sim-
plified, instruection book on
tuning alone. r
Receivers of different types, ]
individual characteristics, are [}
handled' separately. All there 1
is to know, alf" that must be )
]
]
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[}
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known before one can really
sav to understand the tuning

of a set—is given in this
book.
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UY or DUILD wi#h confidence

and Insure Perman

buys an entire
sel of these
four  books of
vital impor-
tance lo cvery
one owning or
contemplating
the purchase of
a radio sel.

They can be
bought sepa-
rately if de-
sired at

25¢ cach

Fill out the coupon
below and il it
with — Yowr remits
tance todal.

All orders filled
promptly.

CONSRAD CO., INC., 230 5th Ave., New York.
“Gentlemen: I enclose $

O Directory of Standard Radio Sets.
0 How to Tune Your Radio Set

Address. .. . L e,
Iy, S, . e e
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ent Enjoyment
adio Set "/

R

for one copy of

O Radio Trouble Finder.
0 $50 Radio Hookups.

USE
““THE RADIO TROUBLE
FINDER”’

THE RADIO
TROUBLE FINDER

COMPILED BY THE STASF OF

Rl

to insure
permanent
satisfaction

HE ‘“RADIO

TROUBLE
FINDER" is a book
prepared by a Radio
Expert with many
years of practical
experience. It is a
proven fact that 99
out of every 100
complaints from Ra-
dio set owners can
be traced to simple
and minor troubles that a child could repair
with a simple book of instructions—and only
once in a lifetime the average man need pay an
expert to repair his set—if he has a copy of the
“RADIO TROUBLE FINDER.”
This simplified 64-page book charts all troubles
and how to correct them.
Jt is the simplest thing imaginable to use it.
Even the more difficult jobs of changing internal
mechanism of the set can be accomplished suc-
cessfully.
The “RADIO TROUBLE FINDER" contains
64 pages, many of which are illustrated. 1t is
size 6 x 9 inches, with a colored cover.

PRICE, 25c.

T TGS TG OYL CIOVY FHL

USE
“150 RADIO HOOKUPS”’
for
BUILDING

THIS 68-page book of
theConsradCompany
is the latest compilation
of Hookups in Radio. 5] &
The Hookups are those |
that have becn tried,
tested and perfected by
time and by thousands
of Radio Listeners.
This priceless book con-
tains: 18 Crystal Detec-
tor Circuits, 39 Regener-
ative, 21 Reflex, 23 Radio ;
Frequency, 10 Super--Regenerative, 10 Amplifier
and Oscillator, 5 Super-Heterodyne and other
valuable Hookups. "
Al circuits are shown by
simplified drawings and
each is explained in detail.
The book is 6x9 inches in
cize, illustrated, and is
contained in a special at-
tractive 2-color cover.
PRICE, 23c.
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gram for which the advertiser pays. dn-
other dinteresting individual form comes
from George A. Porter of 141 Lincoln
Street, Savannah, Georgia. Mr. Porter’s
hlank is devoted to this important subject
~-and incidentally is illustrated with a little
advertising of the advantages of his home
city, of which he is evidently a loyal sup-
porter. He observes: “.{ few cents a day
for radio is well spent. I like to tell those
1 like that I heard their efforts; so this is
what I use.” A general disposition to do
the same would solve the “applause” ques-
tion for stations and sponsors.—I.piTon.)

YMCA Health Broadcasts

IZditor, Rapio NEews:

I read with interest the article on radio,
“I'he Alarm Clock of the Nation™, by Julia
Shawell in the March issue of Ranto News;
hut 1 was surprised to find that yvour writer
had apparently made a very superficial
survey of the morning cxcrcise field. 1
have been making a series of studics in this
field during the past few months and have
discovered stations in cvery part of the
country, at least a dozen of which are of
major importance, giving this daily morning
liealth broadcast.

Credit for the health hroadcast idea
should be given also to KYW, Chicago, who,
jointly with . A. Teonhart, Physical Di-
rector of the Chicago Y. M. C. A, started
a regular broadcast several months hefore
Bagley, who is now with the Mectropoliton
Life and who huas heen with the Newark,
New Jersey, Y. M. C. A, began his first
serics.  Bagley's matevial, as well as the
Metropolitan Life Insurance, follow closely
the lines of I.eonhart's original exerciscs
which are still being continued on WMAQ.
Chicago.  ‘The feature is going on the air

over KMOX, St. Louis, on March 12, being
sponsored by the St. Louis Y. M. C. A,
The Y. M. C. A, even more than the
Mectropolitan IL.ife Insurance Company, is
interested in health and the promotion of
body building excrcises.  Yonr writer will
discover, if she investigates a bit more thor-
oughly, that Y. M. C. A. physieal directors
have heen reaching large andiences wherever
stations have been cooperating. I pass this
information on to you hecause I know that
vou want to make features of this kind as
comprehensive as possible.
Arxo J. Haack,
Public Relations Secretury,
The St. Louis Young Men’s Christian o sso.

DX-Getting In Asia

Lditor, Ravwo News:

1 am a radio enthusiast, and the owner of
a Crosley 5-50, with which I have heard ve-
markable DX programs. At present [ can
get one German station cvery night, and al-
though T canuot get the call letters, from
the wavelengths given in the Rapro Listex~
krs’ Guior, T believe it to be Breslau. Be-
sides this, I am able to log 5AL, Calentta,
India. I mean to say that thesc two sta-
tions werce tuned in with fairly good loud-
speaker volume, T am suve readers inter-
ested in DX vecords will be glad to hear of
this. Ipwawp C, Tocro,

P. O. Box 65, Japanese Consulate,
: Lientsin, China.

(While greater distances of veception
have been vreported, these records of M.
Toero have been made the yreat
mountainous land-mass of dsia. It is some-
what over 5,000 miles airline from Tientsin
to Breslaw; and about 2,750 to Culcutta,
through a belt bad for stutic.—Fuwrron.)

ACTHSS

Shoppers Beware of the Radio «“Gyp”

(Continued from page 1315)

it displays at strikingly Jow priees. They
make no effort to get such merchandise in
response to customers’ vequests. Theiv plan
i« obviously to entice people into the store
for the purpose of ‘switching’ them to the
brands which they desive to sell.

“Phe character of nationally-known prod-
ucts is defamed. and purchasers are fre-
quently  persnaded  to accept  substitutes.
The scheme lends dtself to many  vicious
pr;l(‘H(‘(‘S.

“One complainant states that he asked for
w certain trade-marked transformer.  He
was given a wrapped package, which he
later found contained u hrand other than
that for which he asked. The store refused
to exchange it or to refund his money. He
was forced., in this manner, to accept the
substitute.”

“WAITING 1N VAN

“Lvery possible strategy is used to kecp
the attention of the customer from the “bar-
zain” which enticed him into the store. If
the prospective huger shows detlermination,
he i discotiruged Dy being kept waiting for
fong periods of time. Tu one instance, a
man reportea that he waited an hour, and
was then asked to return the next day.
When insistent customers veturn at the ap-
pointed times, they are again put off. As a
final vésort, clerks have on occasion fatly
refiased to sell the goods,

“Westinghouse trickle chavgers were dis-

plaved in the company’s windows for $5.95
(as shown in the picture). The clerk put
the charger on the counter for the cus-
tomer's inspection.  Beside this he placed
another brand selling at a higher price. He
safdd the Westinghouse was not as pood as
the second charger and that the store now
had fiftecen of them in theiv stock room
which had been returned hecause they had
hurned out. He then stepped to the tele-
phone and returned  stating  that be had
called the stock room of the store and
Jearned that it would be necessary to send
to the Westinghouse factory to get the par-
ticular charger offered in the window.

“The shopper waited for nearly wun hour
cxpecting to have the Westinghouse charger
arvive from the factory. The clerk advised
him to retuen the next dav. At that time he
was informed that the Westinghouse prod-
net would not be guarantced.  Other de-
rogitory statenients were made. The shop-
per insisted upon huying the desired charger
and offered to accept the model d'\spl;uﬂwl
in the window, ‘T'he clerk hecame hrusque
in manner and flatly refused to make a
sale.”

“ALLEGED FALSE TESTS

“These selling practices are not confined
to any particular article of radio equipment.
When necessary, other elaborate tricks are
nsed. The most deceptive of these for the
inexpevienced radio fan s the making of «
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¥ 90-Day
Guarantee

only
(y B X
An absolutely unequaled
value! We want you to test DOW[)
the World "'A’" Socket Power .Ba]anae
Unit and compare it with C o.D
any other of two or three Ll
times the price. Try for ten .
days at our risk. Then if you are not convinced
that it is unsurpasscd as to quality and wonder-
ful results, purchase price will be refunded in
full. Operates on 50 or 60 cycles at 110 volts
A. C. Highest qualfty Westinghouse electrical
equipment. No hum or noise. Approved by Ra.d.lo
News Laboratories and other leading Authorities.

Just write
Send Order Today joirname and
address on a slip of paper—pin a one dollar bill
to it and mail today. We will ship same day
order is recelved for $12.75 C. O. D. 5% discount
for cash with order. Remember you are the
judge and are fully protected—so send order
NOW.

1241 S. Michigan Avenue

Dept. 60 Chicago, lllinols

Station W, S. B. C., owned and operated by
'é[ World Battery Company ] ®

Efficienicy.
ciency..
AMPERITE alone gives utmost life and per-
formance from tubes, Because AMPERITE alone
keeps the Klameut voltage, or temperature,
constant, dcspite “A” battery variations. Par-
ticularly needed with Battery Eli ators. Sim.
plifies wiring and pancl design, Eliminateshand
rhoostate and guessing. Proved for 6 years, En-
tirely differcnt from fixed filament resistors,
There is no alternative. Insist on AMPERITE,
Price $1.10 with mounting (in U. . A.)
At all dealers, Free—Write for “Amperite
Book” of season’s best circuits and loe-
estconstruction dasa, to Dept. RN-6

RADIALL CO., 50 Franklin St., New York

PERITE

REA U & FPAT OFF

Ohe "SELF-ADJUSTING" Rheastat

RISE BELGIAN HARES

Chirghl
MAKE BIG MONEY-\W¢ Suprly Stock
and pay ﬁw loHowlni prices for all yoa ralse:
4] ares $2 each—New Zsalands
~—Cainchillas 84 each—Flemish Glaats $5 each.
82-pago lllustrated book, uhlor and contract,
8ls0 copy of Fur Farmlag magnzine, tells how to
raixo akunk, mink, fox, etc., for A ddr
OUTDOCGR ENTERPRISE CO.,

FORMICA KIT PANELS

Drilled and decorated for leading kit setg are avaflable through
I leading jobbers everywhere.

, . THE FORMICA INSULATION COMPANY
4614 Spring Grove Avenue, Cincinnati. Ohio
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‘What is the
Radio Irade saying?
- - = =~Read

%A-I[Q

tdllnv TH[ WHOLE RADIO TRADE

ra fovom. Muca

VERY worthwhile development of

the Radio industry is fully treated
in the pages of RADIO NEWS—
DEALERS PERSONAL EDITION.
New, tried, sales practices that have
proven successful are given in each
issue of this monthly TRADL paper.
RADIO NEWS—DEALERS PER-
SONAL EDITION is edited by the
whole Radi» trade; cach article that
it contains is written by some success-
ful dealer, jobber or manufacturer.
This is a Trade Paper in every sense
of the word. Arc you making use of it?
Remember every copy of the Dealers
Personal Edition is mailed out under
one cover with a copy of RADIO
NEWS. This means that you get a
25¢ copy of RADIO NEWS—FREL.

Take advantage of this trade paper
—your trade paper. Let it help you
as it is hclping thousands of others.
Mail this coupon now. Assure your
getting the next issue of this magazine.
Remember you also receive a copy of
RADIO NEWS—FREE. Take ad-
vantage of the speeinl introductory
subscription rate of $1.50 for the
combination.

RADIO NEWS AND THE
DEALERS PERSONAL EDITION

ATTACH YOUR LETTERHEAD
THIS IS IMPORTANT

EXPERIMENTER PUBLISHING CO.
230 FIFTH AVE., NEW YORK N. Y.

EXPERIMENTER PUBLISHING CO.,
230 Fifth Ave., New York, N. Y.

INC.,

Gentlemen: FEnclosed find $1.50. I wish to takead-
vantage of the special subscription onel Kindly see
that 1 get a copy of the RADIO NEWS DEALERS
PERSONAL EDITION eich month for one year be-

ginning with the nest issuc.
NAMC . ... o s

comparative ‘test.” These ‘tests’ always favor
the article which the clerk wishes to sell.

“A  shopper altempted to bny the
Eveready Battery shown in the window at a
price of $2.69. The same system of making
deprecating statements was employed, and
attempts were made to sell another product
at a highev price.  The man, however,
wanted the Lveready Battery. The clerk,
therefore, made a supposedly-accurate test
of the two batteries. This so-called test
strongly favored the article which he was
trying to sell. The LEveready Battery was
finally purchased and when properly tested,
was found lo be quite different than the
Parker test had shewn.

“The trick test is particularly eflective in
demonstrating loud speakers. By manipu-
lating the cord, making poor connection,
and by other means, spcakers may be made
to sound like the scratching of a dishpan
with a nail. An inferior speaker is then
demonstrated, with proper connections, and
sounds better.”

“BOUGHT, BUT NOT SOLD"

“Persistent customers may cvade and
overcome ihe many snares in the Parker
Radio Company’s sclling plan. In such a

case there arc several final measures to
which the store resorts. The mere fact. that
a man seleets merchandise, pavs his moncy
for it, and cven sees it wrapped, docs not
niean that he will pet it.

“In one case, when a tireless customer
had évercome numcrous obstacles and high-
pressure sales methods, the clerk aceepted
his money in payment for a Radiola 100A

Joud speaker which was displaved for
$23.00, as illustrated. This speaker was
taken to another part of the counter and

partially wrapped when the clevk insisted
upon demonstrating another specaker. He
strenuously endeavored to =ell this article,
but the man was firm in his prefercnce.
The Radiola was again taken away to be
wrapped.

“Working somewhat in the manner of
vaudeville teams, this bececame the cue for
another clerk, who approached the customer
and enpaged him in conversation.  When
the buyer turned back to the counter again,
he discovered that the Radiola speaker had
disappeared. He protested, and demanded
its delivery bhecanse his money had heen
aceepted.
turned his money and closed the transaction
with the statement: ‘You can’t have it.'”

“IRICKERY AND INSOLENCE’

“If their trickery fails to close a sale on
their own terms, thev, on occasion, do not
hesitate to become ahusive. One person in-
sisted upon purchasing certain radio tubes,
displayed in the store window at a very
cheap price. The salesperson endeavored to
sell him a higher-priced tube and said that
the others were seconds. Despite the clerk’s
statement to this cffect the customer wished
to purchase the merchandise. ‘The clerk is
reported to have said, ‘You are too smart;
if it were not for your old age, 1 would
throw vou out of the store”

“Radio tubes are one of the jtems most
frequently used as bait.  Burcau shoppers
who have endeavored to purchase well-
known tubes at advertised prices have
usnally been told that they werc seconds.
The price cards in the windows, however,
do not contain such qualification. The pros-
pective customer is lured into the store on
the assumption that he will get a first-class
article at the price advertised.”

The clerks laughed as they re- -
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“RIDICOLOTCS ‘TECHNICAL JARGON'

“Glib statements are sometimes made
about the radio equipment, to confuse and
deceive customers.  The jargon of these
high-pressure salesmen is often ridiculous
to anyone with a knowledge of radio.

“A letter reccived by the Better Business
Burean states that the writer is a builder of
radio scts. IHe was attracted to the store
by a window display offering Atwater Kent
phonograph unit Modcl B-5, at §3.49. 1t re-
quircd fiftcen minules for the clerk to ‘lo-
cate’ the merchandise. When it was finally
produced the customer believed the unit was
defective because something rattled inside
when it was moved. He djrected the clerk’s
attention to this defect. The answer which
he received was that the unit contained a
recent improvement known as a ‘floating
diaphragm.’ 'This statemnent typifies the in-
-genious explanations sometimes nsed by
clerks of the Parker Radio Company in
foisting damaged merchandise upon unsus-
pecting customers. Needless to say, the
‘floating diaphragm’ was not a product of
the Atwater Kent Manufacturing Company,
hut rvather, of the clerk’s imagination.

“Two shoppers attempted to buy R.C.A.
201A tubes for 75 eents, as advertised.
Noting that the shoppers were women, the
clerk assumed them to be ignorant of radio
terms, and asked the make of the sct in
which ihe tubes were to be used. Learning
that the set was a Radiola 16, he stated that
the 201A tube would not work. Another
tube selling at twice the price was recom-
mended, and the salesman conducted an al-
leged test which appcared to demonstrate
his contention that the R.C.A. would not
weet the requirements. The shoppers noted
the interesting fact that the second tube
was of the 201A type, and it was later found
that the R.C.A. tube would not work only
because it was defective.”

T » ‘ ’

SECONDS AS ‘FIRSTS

“Perfect merchandise is sometimes repre-
sented as defective or “seconds,” to suit the
convenience of the scller.  likewise, ‘sce-
onds’ arc designated as ‘firsts’ to consum-
nmate a sale.

“A cderk said that a Western Electric
speaker displayed in the window of the
store at 203 Market Strveet for $24.95, was
sccond-quality merchandise, ¢ endeavored
lo scll a higher-priced speaker but was
forced with great reluctance, to sell the
Western Llectric. He warned the customer
that it would not be guaranieed and conld
not be returned. He would not even allow
the shopper to hear the speaker before it
was taken out of the store. It required over
baltf an hour to make this purchase. When
the speaker was submitted to the manufac-
turer for test and examination, its perform-
ance wus pronounced satisfactory.”

“STORE DERIDES COMPLAINTS

“The complaints of customers and the
findings of the Better Business Burcau have
been bhrought to the attention of the man-
agement of the Parker Radio Company. In
ncarly cvery case the stories of the com-
plainants were ridiculed and the company
stoutly maintained that the items displayed
in its windows could be purchased freely
at the advertised prices. The facts, how-
ever, do not bear out these assertions.

“Until the Parker Radio Company radi-
cally changes its present policy, and aban-
dons its vicious practices, it is unwerthy
of confidence.”
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England Goes in for Television

(Continued from page 1328)

copies of English radio magazines, you will
find quite unbiased opinions of leading
physicists which point to only one conclu-
sion—something radicalls  different  and
novel is wanted if television is to be « sister
science to radio”

PROMOTION AND PUBLICITY

From the contents of this letter, it might
seem as though someone had been trving to
foist on the public somecthing which operates
-—yes, indeed!—BUT HOW? Of coursc a
store with such a high reputation as Sel-
fridge’s enjoys cannot afford to sponsor
anything that smacks of crookedness; hut it
is true that the managers of the store are
not scientists or engineers, but only enter-
prising merchants.

Thesc business men might be shown a
screen on which appeared a silhouctte of a
man’s face, and be told that “here is Tcle-
vision.” If they had never scen anvthing
better, with what could they make a com-
parison? Therefore, the store’s advertising
carried only the impressions of Jaymen de-
sirous of being first in a great and profit-
able field; not that of trained radio men who
have scen the most successful demonstra-
tions in television, and can judge of the
comparative merits of the performance.

T -

Such advertising, therefore, is bound to
cause a reaetion in readers’ sentiments, and
skepticism, to even an undeserved cxtent.
The backers of a promising invention who
have but Limited capital, and wish to retain

control by finuncing the device through
popular sales of stock, face the problem of
attracting investors through striking and
skillfully-arranged publicity. In so doing,
there is a great danger that exaggerated or
over-optimistic propaganda, cven though it
is permitted but passively by the promoters,
will cast doubt on their proposition in the
minds of the well-informed, and for only a
short time appeal to the credulity ov in-
experience of the public and the unwary
experimenter.

DON'T BE A SUCKER

Readers of Rano News are aguin assured
that, whenever there js a really-worth-while
development in television available to the
constructor and to the public, this maguzine
will be first in giving them full dctails.
Until the laboratory apparatus, which has
made possible the remarkable demonstra-
tions we have in previous issites deseribed,
is released for pnblic sale, the amateur can
make nothing in his workshop except inter-
esting toys—such as that which might be
built up out of the components offered by
Messrs. Selfridge.

As related in the April issue of Rapro
Nrws (on page 1163), we have talked with
engineers of the General Llectric Company
and of the Bell Telephone Laboratories, and
they put the time for the amateur to come
into the field at five years hence. They are,
of course, conservative gentleiwen, and the
tine may be only three years from now, or
less—hut, anvhow, it is nof now,

European Broadcast Stations

(Contimed from poge 1309

Meters  Wadts
Radio Carthage, Tunis (Fr. Africa) 1300 2000
Kaschau, llungary ... ... 1800 3000
*Radio Paris, France (CTFR) e 1750 10000
Kharkov, Russia .. 1700 1580
*Daventry, England L1604 25000

. 1450 12000
. 1376 10640
. 1330 2500
1320 30000

*Moscow, Russin (“Komintern’
*Karlshorg, Sweden
“Moscow, Russia ...
*Aotala, Sweden
* Konigswusterhausen
lin), Germany
“Constantinople, 7
Kalundborg, Denmark
“Warsaw, Poland ...
Basel, Switzerland
*Hilversum, Holland
*Leningrad, Russia
“Minsk, Russia
*Tiflis, Georgia (Asic
Nizhni-Novgorod, Rus:
Rostov-on-Don, Russia

1230 45000
. 1200 20009
1S4 3000
. 11 10000

110y 1300
L 1060 3000

L1014 10000
930 12000
870 4001
SH0 1300
820 4000

Petrosavodsk, Russia . . 763 )
fGeneva, Switzerland | LT6D 13000
Petrosavodsk 675 2000
Lausanne, Switzerland 6806 1509
*Barcelona, Spain 650 1300

IN THE AMERICAN RAND

Krakau, Poland
Augsburg, German
*Budapest, Iluungary
*Riga, Latvia
*Milan, Italy (Vig
*Munich, Germavoy

566 1500
. 506 1500
. 557 4500
526 2000
850 7600
336 9000

*Vienna, Austria (“Rosenhugel’) ... 517 28000
*Brussels, Belgium 509 1500
Upsala, Sweden ... 500 1500
Porsgrund, Sweden .. 500 1500
Linkoping, Sweden ... 300 1500
*Daventry, England (5GI%) 492 30000
Kharkov, Russia 487 4000
*Berlin, Germany ER 9000

476 5010

*Lyons, Trance (PTT)

Position indicated on map Ly Sgnres,

Aleters  \Watts

*Langenberg. Germany (1.\) 60000
Oxlo, Norway .. 3000
*Barcelona, S 1300
“Stockhelm, Sweden 1300
“Rome (Rumad, It 3000
*ANoscow, Russia . 43 2000
Truun, Czechoslova 441 3000

Vilna, Polamd ......... 435 1300

429 10001
423 10000

*Frankiort, Germany
#Rattowice, Poland .

*Derne, Switzerland 411 3000
Reval (Tallin) Estoni 408 23500
G , Scotland (33C) . 403 1300
*Salamanca, Spain ... 403 1500
Mont de Marsan, France . A00 1300

Covk, Treland ... .. 480 1300
\ Chapelle  (Nachen) Germany

Alx- 400 1300
llamburg, Germany (FLA) 5 9000
Toulouse, 1 3000
o 1300
..... 1200
. Spain (I 1200

. Germany

SN

, England (2
g Czechoslovakia .. b8

at, Morncco (Fr. Africa) (L)
“Barceiona, Spain .
Posen, Poland ..
*Copenhagen, Dem

(Napoli), Iz 1300

javik, leeland 1000
Kanigsherg, Germany . 4000
Journemouth, Fagland 1300
Breslau, Germany ... 323 10000
*Dublin, Ireland (2RN) 319 1300
Alilan (Milano) Ttaly ... 316 1300
Newecastle, England (3N0) 313 1300
ANgiers (Fr. Africa) 311 2000
*Zagreb, Jugosluvi 309 1230
Casablanca, Spain .. . 306 2300
Belfast, No. Ireland 306 1300
“Nuremberg, Germany . ROA] 2000
Taris ("Radie Vitus™), .2 2900
Mavseilles, FFrance v, 300 1500

Is Your Set
a 60 Percenter ?

OO many scts are dclivering only 609,

of the tones broadcast by the studio. Most
of the audio systems choke off or distort the
very tones which give that fullness and round-
ness which makes the difference between ordi-
nary and Natural Reproduction.
Link up your Tuner to Natural Reproduction
with the companion units, The AmerTran
Push-Pull Power Amplifier and the AmerTran
ABC Hi-Power Box.
You must hear it to appreciace it. Even your
imagination will notexaggerate the difference.
Wrire for full information or ask us to arrange
a demonstration at your dealer’s store, no ob-
ligation of course.

AMERICAN TRANSFORMER CO.
141 Emmet St., Newark, N. J.
Transformer Manufacturers for 28 years

AMERTRAN

CT~———_ S —2

The

FUTURE
Professor bfi’ M. Low

“THE FUTURIE” is one of the most
remarkable books of the age. Professor
Low, the author, is a scientist of interna-
tional reputation, also an experimenter
and inventor in the many branches of
science. This book written by him has
aroused widcspread interest. It deals
with the world of the future, certainly an
unusually absorbing subject. Written in
the popular, non-technical fashion, “The
Future” reveals the many advances and
changes that are in store for humanity in
a new life to come.

This book has received favorable com-
ment in book reviews the world over. Do
not neglect to read this treatise on the
future by Professor A. M. Low. Itisa
literary treat {or everyone,

Mail your order now! Don’t wail, every-
body is reading this remarkable book.

Price—$2.00

Experimenter Publishing Co.
230 Fifth Ave., New York, N. Y.

Gemtlemen: Enclosed find check or money order
(cheek whicly for $2.00 Kindly send me a copy ot
Prof. A, M. Low's new book '“THE FUTURE."

TRBMOEL £ 8475050 0 e . o Beme 5 0 e s

Clityeooooo L State, L
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OPPORTUNITY AD-LETS

Follow these advertisements every montl. Reliable advertisers from all over the country offer their most attractive specials in

these columns.

Classified advertising rate twenty-two cents a word for each insertion.

Names and addresses must be included at the above rate.

placed by an accredited advertising agency. No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.

for 12 issues.

June ist.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC., 250 Fifth Avenue, New York, N. Y.

Ten per cent discount for 6 issues, 20 per cent discount
Cash should accompany all classified advertisements unless

A dvertisements for the August issue must reach us not later than

Agents Wanted Help Wanted Patents
Big Money and fast sales, Every owner .bu National Publisher, needs ageunts, beys and shops 10 tnventions Commercialized. Patented or unpatented.
Initials for his auto. You'charge $1. make $1.37. belnp sell great national magazines. No Investment Te- Wrlte Adam Fisher Mfg. Co., 278 Lwright, St. Luuls, Mo.
orders dally easy. Write far particulars and free samples. quired. 3ig  profits, sparetime work very successtul,

American Monogram Co., Deépt. 133, Kast Orange, N. J.

Guaranteed Genuine Gold Leaf Letters anyone can put on
store windows. Large profits, emormous demand.  Free
sumples. Metallic Letter Co., 422 N. Clark, Chicago.

Write Ageney Divi 230 Firth

Avenue, New York.

on, Expertmenter Pub. Ca.,

Help Wanted, Instructions

Sell subscriptions to magazines known the warld over.
Steady monthly income wilh absolutely no Investipent re-
cuired. Hundreds of selling arguments every month. Start
now, Full information sent free, no obligation. Agency
Division, Experimenter Publlshing Ceo., 230 Fifth aAveuue,

New York.
Agents—We start you in business apd help you suc-
ceed. No capital or experience neeicd. Spare or full time.

‘ou can earn 350-$100 weckly. \Write Madison Froducts,

460 Broadway, New York.

Agents Wanted to Advertise Our Goods and distribute
free umnl(‘a to consumers; O0c an heur: write for full

Lartieula American  Produets  Co., 1303  AMoenmouth,
Cincinnati, Ohia.
Wi B TSRO ROV 00
Authors
Authers. Yrotect your sterfes, plays. songs, ele. by
. 8. Cupyright.  Get New Dooklet Free: Coy Co.,

;rmmle) Bldg., Washington, D. C.

Business Opportunities

\ Tnventions Commercialized.  Patented or Unjate
o

te  Adam  IPisher Mfig. Co., 278 Inright X
Louis, Mo.
67 Ways to Increase lIncome. B
tliine Money Handbook™ contains 7 cal and rompleto

everyvene who
Constad  Company,

to operate
nts more mMon

Price enly T
New York.

ine., 230 Fifth Avenue,
Amateur Cartoonists: Nake meney in gspare time with
new cartoen selling plan.  Write Smith's Service, Wen-

aichee, Wash.

Free Dook. Start Hitle Mail Order business. Hadwil,
SA-T4 Curtlandt Sireer, N, Y.

Make big
Maneymakers,
Denver, Colo.

profits  with

_ Chinehilla
\\nu: for s.

Dox 131,

R

I

Chemistry

Learn Chemistry at Home. Dr. . 0’Conor
noted educator and scientific gutherity, will teach you. Our
home study correspondence courze fits you to take a position
chemist, RNee our full-page ad on page 1261 of this
fssue.  Chemie Institute of New Yok, 1§ L. 30th
Kiveet, New York City.

$4.00—Astounding Chemical 0ﬁer——$4 00. \Wao wlll ship

lrepald  anywhere jn United tes our chemical outii
onsisting of 100 expensive e laharatory  chemicals,
egshor C.OD., $3.00.  Swimmer Chemical Company,
1500 &t, AMarks Ave., Drooklyn, N, Y
o 1 NI IR
Correspondence Courses
Used correspondence schoM courses sold on repurchase
basls.  Alse rented and exihanged. Money-hack guaran
Catalog free. (Courses bought). Lee Mountain,
Alabama.
Electricity
Electric Fun! Serenty stunts, 110 volts, $1. Ceoperca,
Campbell, Callf,
For Inventors
tnventions Commercialized.  Patentedd

Write Adam Fisher Mfg, Co., 2

=
E

Radlo Amateurs. We can
ments qutekly and profitably.
Crarke Co., 1523 Chestnut St.,

market New radio altarh-
Give full details. E. M.
Phila.. Pa.

Chaufte
Cuali
231,

Da You Drive a Car? TU. S Government
Carrier job pays $141-$175 month. ‘How to
ailed free.  \Write, Ozment Instruction DBureau,
Rt. Louis, Mo.

Instruction

Learn Chemistry at Home. Dr. T. O°Conor Slcane.
noted  educator and  scientific authorily, will teach vou.
Our homme study correspandence course fits you to take a
pasitlon as chemist Nee our full-page ad on ypage 1378
nf this j Chen I Institute of N York, 30tn
Street, New York City.

Male Help Wanted

16 1.

cuth Ameriea, Fare,

warking  rom T
Serviee Bureau, 14,600

i
Sauth  American
Mich,

Men--Big pay
cxonenses  paiil
Alma, Detroit,

Metals fo: Radio Manufacturers

HEEEI s L

We Make copper, bra nickel silver, Dbronze phosphor
Imn.mc‘ and other speeial zllovs in all tempers, either
dain or hot tin coate ps ot in rolls. —Quality

vinteed Company, 1201 Wico-

mico Street,
s e

s LA

Miscellaneous

Unbatented.
Louls, Ma,

Patentedd v
278 Loright, Rt

Inventions Commercialized.
Write Adam Fisher Mty Cu.,

ny home n

Save Money at Home. You ran buiid
it voursell, such as furniture, k tensily, de
ial, ete., thus saving many dollars.  All ronstru
formation on hundreds of rthings glven in Llfi-pa
How 1o Make It.”" Trice H0c, imenter 1’ub-
Jishing Co.. Inc.. 230 Fifth Avense, New Yurk

Ferms to Cast lead Su Tran-
rs, Aninuile, 151 kinds, d Cu
. ML we.
Big Bunch Mail, magazines,
Wentucky Ageney, o
TG0 A0 A0 0 Vasn e

Old Money Wanted

$2 to $500 cach paid for hundreds of OLL or
le. &

Qi Cuins.
Reep all old money, it may be very vi T

1 10¢ tor

New Illustrated Coin Value ook, 4sf aranteed prices
Get posted. We pag Cash.  Clatke Coin Cmn.m) bEI
8ireet. LeRoy, N. Y
bbbt e e
. Patent Attorneys

Mason, Fenwick & Lawreree. Washington, D. C., New
Yark and  Chicags, ihlished 1861 Inventons pro-
tected, trade-n: s ered.  Intermation given—write

promptly,

““Eyidence nf Conceptlon® to be
signed and witnessed.  Form, fee schedule, information free
Laneaster and Allwine. Regzisteredl IMatent Aftorneys in
'][;ni:’?d States and Capada, 269 Ouray Bldg., Washington,

Patents—Send for form

moidel of your Invention for

Advlee anid  booklet free.
Promptness assured
724 9th Street, N W,

Patents—Send
esamination and
Highest references
Watson E. C
Washlngton,

drawing or
instrurtions.
Trest  results.
z, Patent Lawyer,

Patent Scnse—Valuable hook free.
Lacey & Lacey. 631 ¥, St

See l.acey's ad. page
: C.
bllshed 1869,

Washington, D.

Patents procured at reasonable rates with time to pay.

Nales negotlated Slaff of registered altorneys and en-
gineers, A complete service for inventors Write for
partirutars.  Invenfars Service Rureau, Box 1648, Wash-
ington, D. C. o

Printing, Eungraving and Multigraphing

$2.95 Buys 1000 Finest Bond 634
\r—\\ COMPANY, Box 1268, (,hnub

Envelopes. OBER-

Miscellancous
Monmouth, Ilincts.

dollars  thousand,

Multigraphing, (wo
Corporation,

Printing.  Mayer Rey

Radio

Press and public concede it 1o be the best ever produced.
“‘Radio Theory and Operating.”” by Mary Texanna Loomis,
member Institute of Radio Engineers, Lecturer on radio
Loomis Radio College. Thorough text and reference book .
886 pages, 700 illustrations. Price $3.50, postage pald.
Lsed by Radio Schools, Technival Colleges, Universities,
Dept. of Commerce, Gov’t Scheols und Engineers. At
hookdealers, or sent on receipt check or money erder
}un{nm Tubllshing Company, Dept. B, 405-8th St.. Wash-
ngton 5

=3

Be the Licensed Radm Doctor of your communliy. $§7-

810 spire time evenings. Our co operative plan procures
all the wark you want. Secure franchlsed terrftory now
Write f booklet. Co-Operative Radio Doctors, Dept.
N, 181 K St., Salem, Mass,

Short Wave Receiver $£25.00. Huareid Campbell, G4
Vine \L, Bridgeporl, Conu,

Write about our efficient power devrces Kl\lLE\ ELEC:
TFRIC €O., 441 E. Ferry, Buftala, N

neqmr(

chgh’ repa
$£23.00. Iree a0
hlu(-ks $.65. 4 anierg
Step up  transtormers b
Houdwin Company. Dept. 10,
1. Dealers in Bankrupt Stocks.

s $.95. E
U Lincoln Ave., (.hl(’..';'u

Salesmen Wanted

Sundays. Wonderful
nnier. Nu_ experience
Benson Cameruscope

onpar -
Tequi 4
Co., 25-

for entlre
Write for free catalos
Delancey St., New Yok,

A payinp positian open 10 ey entative of character.
Take orders ghoes. hostery, direct 1o wearer. Good Inceme,
Writa now for free book, “*Getting Ahead’
Mfg. Co., 876 So. C. S§t.,, Boston, Mas

ners Nhue

A Gosd Line: Snftable for '1‘1 or nar' lime. Can hLe
sgld in big citiez or sy an, Every b
ness hons < enye. rent sizes, weights

buy in qu1n'i[|e~ Our line i

:md iz \r-\\ complete, The samples ame
l\, weigh little, look good: prices rveasan-
sn Jiberal and pald pramptly. You wauld

American Envelope Company, Mexico, Mix

sourl.

Scenery to Rent

World's Most Beautiful cetiings min-

arels.  Amelia Grain, Philadelphia.

for cperas, plays,

Song Writers

Substantial Advanrce Rovalties are paid
ving original ideas for
mination and Iree advice.

. New York,

Sonp Writers-
en publishabie work., Anvone |
E 3 sulinlt poems far e
Walter Newceonier, 1674 Dreadws

Telegraphy

Telegraphy——Both Marse and Wireless taught thoroughls,
I salaries.  Wonderful opportunities.  Expenses ot
chance to egrn part.  School established fifty years.
log free. Dodge's Institute, Cour 8t., Valparalse, Ing.

Wanted to Buy

Full Value Paid for Old Gold,
monds, ecrowns, bridges, dental gold,
or silver ore; magneto pa\nt:, old false teeth. Packages re-
tirened i our offer is not satisfactory United Sv,alﬁ
Smelting Works (The OId Reliable), 39 So. Stale Bl
Pept. 16, Chicago, IlL

Jewelry, Watches, Dla
silver, platinmm, gold
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Meters  Watts

Hanover, Germany . 297 1850
Cartagena, Spain (EAJI6) 297 1500
Uddcvalla, Sweden . 294 1500
Lyous, Franece ... 291 1500
*Ldinburgh, Scotland (2EH) 289 1500
Koln (Cologne) Gcrmany 283 4000
Angers, France 279 1500

Seville, Spain 278 1500

Salzburg, Germany 279 1500
Trollhattan, Sweden 279 1500
Norrkoping, Sweden 275 1500
Bordeaux (“Lafayctte’). I'rance 273 2000
Genoa, Italy ... 273 1500
Danzig (Indepu\dem) 273 1500

Bremen, Germany 1500
T.emberg, Poland 270 1500
Rennes, France 270 1500
*Lishon, Portugal 268 1300
Linz, Germany . 254 1500
Kiel, Germany 234 1500

Katmar, Sweden 254 1500

*Siffle, Sweden 252 1500
Ka German; 252 1500

Gleiwitz, Germany 250 1300

Lskilstuna, Sweden 250 1500

*Toulouse, Frauce .. 246 2000
Miinster, Germany 242 3000
Bordeaux, France 233 1300

Stettin, Germany 236 1500

Orebro, Sweden .. 2 1500

*Bucharest, Rumania 236 2000
Boras, Sweden 231 2000

Unica, Sweden . 220 1500

Belgrade, Jugoslavi 236 2000
“Leningrad, Russia 224 10000
Karlstad, Sweden 221 1300
*Sofia, Bulgaria . 216 1000
Gavle, Sweden 204 1500
Kristinhamm, Sweden 203 1500
Jonképing, Sweden 201 1500
Biarritz, France o 200 1500

* Position indicated on map by figures,

(NOTE: The powcrs listed here are not exactly
comparative, owing to different methods of rating
the Luropean stations.  Thase of Central Europe
are usually given according to the input; so that a
1500-watt station, in most instances, prohably cor-
responds to an American 30D0-watt transmitter, and
so on.

The wavelengths of many of the smaller stations
are subject to frequent change, and the latest pul-
tished lists show differences. The wavelength con-
gestion in Europe lhas led in places to what is
practically a radio war, of stations jumming ecach
other, on the shovter waves, Those of the larger,
high-power statinus, most of which are on waves
above 600 mcters, are less subject to this trouble.)

I Want to Know
(Continued from page 1336)

The apparatus used in the set diagramed in Lig.

(. 2282 is as follows:
Three T.R.Y. eoils, L2, L
‘Three J00033-mi, varial 1\(‘ condensers, C1, €2, C3;
Two . f ed condensers, C4, C3;
One . . fixed r‘r"\rlenael. (u
One . ixed coml

Three autamatic f’.ln.uult
One grid leak, RI

Two 10,000-0hm R2

Three tube sockets:

Seven binding posts;

Panel, basehoard, wire, ete.

The tuned-radio-frequency coils can he made
winding 82 turns of No. 22 D.C.C. wire on 2V%-
inch tubing for the sceonds and 14 turns for

hetween
amplitier

the primary, with ahout %-inch
the coils. Any type of audio-frequency

spacin

can be used wiith this set an
in the normal manner to the sutput of tt
The small coils, L4 and T the

- on the tenmml\
resist can be
s not ry to

ers should Le n
of the variable re
maunted inside the set,

since it
readjust them when the set has been balanced cor-

reetly, When laying out the
basehoard, the coils L1, L2
placed as far apart as possi
1f desired, the tuning condensers can he ganged
together to simplify the tuning: but it will be ad-
visable to place small compensating condensers
across each section of the gang condenser, to cor-
rect any differences in inductance or capucity of
the coils or condeunsers,

apparatus on the
and L3 should be
and at right angles.

o

OBTAINING SELECTIVITY
(2283) Mr. C. .
asks:

Dougias, Chicaga, Illingis,

(1).) “\What are the important points in obtain-

ing sclectivity from a receiver?”’

(A) There are a number of general points
whiclk may be watched in huilding and improving
receivers for incrcasing the selectivity., The fol-
lowing series of rules may be followed in almost
every case, cxcept for a few special receivers, such
as super-regenerative sets, ete.

(1) Kmploy loose coupling hetween the primary
and secondary of the tuning coils,

(2) Keep wide spacing between the parts in the
receiver and hetween the wire

(3) All wiring should be as short as possible, and
grid and plate wires should not Le run puarallel

(4) Keep all plate and grid wires far apart, and
separated from other wiring in the receiver.

(3) Watch soklered jouints and keep ull termi-
nals clean and tight,

(6) Keep the contacts on tube hases

and sockets

clean.

(7) Avoid material and construction which will
cause losses in coils, such as metal in the field, too-
fine wire, etc.

(8) Keep the condenser plates clean.

(9) Do not use, for coutrolling oscillation and
regeneration, methods which introduce losses into

the tuncd circuits.
(1) Solder all antenua conneclxous and use good
insulation,

(11) Keep the aerial clear of all objects.

(12) Make a good ground connection to a water
pipe or metal Luried in the ground.

(13) Use funcd circuits qoith large
and small capacity.

(14) Use a short aerial,

inductance

well insulated,

t (13) Use regeneration in the detector stage
when properly vontrolled and when at least one
radio-frequency stage precedes the detector (this is

advisable, since the set wiil cause interference in
the mnecighborhood if the regenerative detector is
coupled directly to the autenna),

i

There are three main classifications of causes of
lack of sclectivity in a receiver. The first is exces-
sive resistance in the tuned circuits and in the
antenna.  The second class includes mistakes in
coupling hetween any of the circuits in the set:
loose coupling should be emploved wherever possible
in tuned-radio-frequency circuits.  The third ciass
includes faulty relationship hetween the inductance
and the capacity of the tuned circuits. As a rule.
the inductance should be very great ir cowparison
with the capacity of the tuning condensers. In-
creasing the ratio of inductance to capacity will
often improve both the selectivity and the sensi-
tivity at the same time,

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
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BEN/AMIN

Cle-Ra-Tone Sockets

For Standard UX Type
4 To?

Tubes. For quick an
easy findingof correct po-
sition oftubeand prongs.

Re
Gtee“Top

A new Five Prong Socket
for A.C. Detector Tubes.
Especially designed for
heavy current-carrying

g:cny for these new |

Cle-Ra-Tone Sockets are spring supported to ab..arb
the shocks that distort tonal quafmm. The tube
“floats™ on four finely tempered springs, which absorb
shocks and jars from slamming doors, passing traffic
and other disturbances caused by outside vibrations.
One-piece terminal to tube connection, Positive con-
tacts, Knurled nuts for binding post connections or
haady lugs for soldering.

At All Radio Jobbers and Dealers

Benjamin Electric Mfg. Co.
120-128 So. Sangamon St., Chicago

E 247 W. 17ch St. 448 BryantSt. 4
New York San Francisco

5P ROY

RADIO
CONVENIENCE
OUTLETS

Wire your home for radio. These

outlets fit any standard switch box.

Tull instructions with each outlet.

No. 135—For Loud Speaker....... $1.00

No. 13i—TIor Bauery Connections. 2.50

No. 136—For Acrial and Ground. .. 1.00
With Bakelite Plates

Now furnished with a tlch
satin-brown Bakelit¢ plate,
with beautitul warkings Lo
harmonize, 25 ceots
extra. Bee illustration.

At Your Dealers
YAXLEY MFG.

CO.

Dept.N-9So.ClintonSt.
Chicago, 111,

| \"l"llmhmmr 60 cycle, L10-V, ouLput 2
.30,

lLENr 5

1.10 V., 4 ta S wllh "UB bhulb, $10. 00,
ger, . DRI rectifier,
talog.
ELECTRO- CHEMI(‘AI COMPANY OF
Indianapolls, Ind.

AMERICA

Agents Wanted

to solicit subscriptions

Be the first in your c¢ity 1o earn u
dollar and more per hour in your
spare time.

We Want

men and women everyvwhere who
will devote & few hours a day to
easy pleasant work.

Write today
for full information.

AGENCY DEPT.
EXPERIMENTER PUB. CO.
230 Fifth Ave.. New York City
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“torDealers,(ommunity Set Builders, General K’epd:rmen ¢

and Agents/

Be sure to get this great 144-page book
with net prices to the radio trade.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on stan lard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are contemplating making big money
in radio merchandise, be sure to get in
touch with us at once. .

1928

ENLARGED

EDITION

O\ |8

' gt (€ @ ™" /144 PAGE

% L RADIO
CATALOGUE

= FREE

ml‘] from Radios Oldest Mail Order House!

"¢ are the oldest established, exclusive radio mail order house in the country.  teous service. We carry a larger variety of radio parts, radio instruments,
All orders are positively shipped within twenty-four hours: quick, prompt, cour-  accessories and radio findings than any other radio house in the country.
You will find in Catalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty
carries more radio parts and radio material than any other house in the country, You will find in this catalog
. /4 » poanw::ly the largest varicty of radio merchandisc.
<« . If you are in nced of certain small radio parts that other radio and mail order houses do not bother to carry
l get t{;e Rasco Catalog and you will find the small parts there. anything from a screw to copper ribbon, tele.
phone diaphragms, as well as thousands of other small radio findings. Just to mention a few:
Lugs, nuts, jacks, plugs, all klnds of knobs, cords, panels, screws, sliders, washers, sclenium, tinfoil, switches,
crystals, cap nuts, Elu wire, cord tips, brass rods resistances, binding posts, switch parts, carbon balls,
switch points; lock washers, carbon grains, ground clamps, metal pointers,
insulated tubing, low melting metal, antenna connectors, as well as thousands
of other articles. We carry the Largest Variety of Small Radio Parts_in
the World, BUT We also carry All Standard Radio Merchandlse

ANYTHING
IN RADIO

N

98W PARK PLACE, NEW YORK
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3 the new improved

UBANTENNA

Easily Installed in a Few Minutes—
Guaranteed to Bring in Loud, Clear DX
Right Through Summer Static

Here it is—the new, improved and perfected SUBANTENNA—even better than its
amazingly efficient predecessor which brought forth volumes of enthusi-
astic praise from thousands of critical fans. Now it’s ready—the new
SUBANTENNA—ready to prove its DX ability—ready to challenge
any type of loop or up-in-the-air aerial—ready to challenge those who
have tried to produce an underground antenna of comparable efficiency,
but who can’t because the features of the new SUBANTENNA which
malke it so superior to anything else are patented. In short, here’s the
ideal antenna. Loud, clear DX regardless of the season—regardless of
weather—regardless of how
much static there is in the air.

FREE
TRIAL!

We want you to install the
new, improved SUBAN-
TENNA.Installation takes
only 6 minutes. We want
you to try it on your own
set—entirely at our risk!
Testit, try itin every way.
Compare the reception it
brings you, to the reception
you can get with any other

// kind of antenna. If it isn’t
clearer, louder, sweeter and
//// better in every way, this

7

test is free.

Clip, fill in and
mail now. No obli- TODAY
gation whatever. We’'ll send you full
details of the new improved SUB-
ANTENNA and particulars ‘
of our FREE TRIAL 4
OFFER and the truly I
amazing tests we want {ﬂ.
you to make entirely 4
at our risk. Mail 06 l
the coupon 3 Cloverleaf

fg. Co I

right now ‘S«ge”
doit » Chicago, Ilinois

at
anee. P'*
A Send me ful! detajls of
o the new, improved Sub-

How
This
Amazing
New Under-
ground

Antenna Works

It is a known fact that radio waves
travel through the ground just as they
do thru the air. Ground waves, how-
ever are much clearer than air waves,
because air waves are maore or less cut-
up with static and other disturbances,
while the ground is practically free of
all such interference. The new improved
Subantenna—a real, scientific device
completely enclosed in a small, com-
pact sealed and moisture-proof can, is
buried in the ground in a vertical
position. Itintercepts the clear, strong,
statie-freeground wavesandsends them
up to the receiver via a shielded cable.
Comparison, station for station, of re-
ception taken from the ground with a
Subantenna and reception obtained in
any other way, instantly establishes
the worth of this great new deviee.

Tested and Proved

Tremendously Suc-

cessful on Every
Type of Set

Subantenna was put to countless tests
before being offered to you. It was tried
out on as many types of receivers as it
was possible to obtain. In every test
the new improved Subantenna ex-
ceeded all previous standards for an-
tenna performance. 1t is sure to work
on your get. It is certain to so greatly
improve your reception and to so
greatly inerease your radio enjoyment
that you would not part with this new,
better antenna for twice its price if you
could not get another.

Users Agree It
is the Greatest New

g N
2714 C_Canal St.

Thing in Radio F k g
w R A i - antenna and particulars o
: T have a sv&:ltlchtontr}:ly ;akz)m@t by whllfh I can throv; Beats Everythlng Else & €° Free Trial Guarantee Offer.
roman aerial to the Subantenna. For example &% s il b : ;

2 g to tell you thatlast night I gave my Suba good _
tune in WEAF on the Subantenna and find I have  tegtand mustsayit hasanything beat thathave ever seen t‘o Name__..
to turn down my volume control to almost a full and under any conditions. The stations always come 4
quarter away from ‘OFF." Then, reversing to the in at the exact same spot,and the guality and tone .@,’é
aerial Y can hear barely a sound, and this is only @re far hetter than obtained with the noisy @ Street......

b 0T R SOOI

the same night I installed it overhead aerial. You had better send me
s METlIg i RLbp o igs. N 1Y some order blanks. You did send me ,

improves with settling, it should be more than some before hut I misplaced them.”

remarkable.”” ' I
Neville Seymour, Newark, N.J. A. W. Turner, Baltimore, Md. ' State

Cloverleaf Mfg. Co., 2714 C Canal St., Chicago . s mm s m w e R — J
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b-Yolt Abox
Eliminator
This model will
operate any set
using eight or less
standard 6-volt
tubes. Not neces-
sary to change set
wiring. Qver
100,000 of this
type in use.

ctric A Power
any Set Electric

il u-.-a

! Abox
Eliminator
A new model for sets
using 4-volt tubes. Fits
Radiola battery com-
partment. Size 8% in.
long, 4 in. wide, 6%
in. high. Qutput—.6
amperes, 4 volts D.C.

' g

ﬁ‘m Ae—— |
All Prices Slightly higher
on West Coust

THE ABOX COMPANY
215 North Michigan Avenue, Chicago, Illinois

Gentlemen: Please send me complete information on how Lcan |
muke my set electric with Abox. Also include free construction 1
article on the Abox ABC Eliminuator and Power Amplifier.

{0 Check here if vou are a desler

Tubes or Wiring

The Abox method of A.C. convarsion 1s extremely
simple and economical. Abox is merely connected
in place of the battery or socket power unit, and
your set is ‘electric.’

No changes are required in the wiring of the
set. No harnesses, adapters, special transformers
or new set of expensive tubes are necessary to
give you the advantages of an A.C. receiver. None
of the good features of your set are sacrificed—
instead it always operates at maximum efficiency.

Remember that it is not practical to presume that
a set designed for standard tubes will work as
effectively with other types. Abox does not
change the basic circuit of the set, nor make ob-
solete the volume controls, as do the ordinary
type of A.C. conversions.

Abox will make any standard set an A.C. receiver
without-imperilling its efficiency, and at the low-
est possible cost.

It is a rectifier-filter combination made in a six-
volt model for sets using eight or less standard
V4 ampere tubes, or sixteen of the proposed new
Y8 ampere tubes, and in a four-volt model for
Radiolas and all sets using 199 type tubes. '

Abox can be purchased at most dealers. If your
dealer cannot supply you, write direct to us.

Usc coupon for free circular

The Abox Company

215 Noeth Michican Avenue Chicago, Iilinois
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