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Novelties [h Radio

LIFE ON THE OCEAN
Z p WAVE

5 // is, enlivened by radio for the cadets
4 / on the New York State schoolship
r “Newpart”  This atry perch is the

e best place, so they say, on the ship
for DX reception.

- 4 © HerserT PHOTOS.

A REALLY PORTABLE ANTENNA

The lady shown abowve is carrying, not an wnbrella, but a nezw type in partable

antennae, with iis twelve metallic loops. It is said to be quite cfficicnt for

reception; and if the weather demands, a bit of cloth will make it a sunshade or
an umbrella.  © Herpert PHoOTOS.

HEARING
THROUGH
THE
FINGERS

Helen Keller,
deaf and blind
since  birth, is
shoun enjoying
a radio program
throwgh the
sense of touch,
feeling with her
marvelously
delicate fingers
the vibration of
the horn.
© HERBERT
Puoros.

WHEN THE HURDY-%
GURDY PLAYS BY
RADIO

T e Radio Hurdy-Gurdy
man of Berlin is cividently
prospering, by the looks of
Nis equipment. He also is
wsing an  umibrella-shaped
antenna.  The radio recerver
ts slung from his belt and the
speakeyr is in hiis left hand.
What next? ©H FRBERT
ProTos.

it :
UNDER THE STARS

WITH A PORTABLE

These campers at Bear
Mountain, above the Hud-
| son River, are listening to
a bedtime storv—or somnie-
thing—ouwer the radio, be-
fore thev lie down n the
open air to cnjoy a coolf
night’s sleep.  They have
the right idea. © Foro
Torics.
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Whatever may be the full explanation,
each ‘“alpha” or “beta” particle acts as a
“trigger” to produce a discharge from -the
Leyden jar, which amounts to a minute
momentary current. This is far too small
to be detected by ordinary means, so it is
run into a three-stage amplifier, with .10:1-
ratio transformers. Of course, the distor-
tion from this amplifier would be fearful
for radio work, but for our purpose it was
immaterial. This amplifics something like
70,000 times, making the total ratio of am-
plification 7,000,000,000,000 (seven thousand
billion).

SEPARATING THE ATOMS

To get the electrons, uncontaminated with
“alpha” particles, we placed a piece of non-
radioactive nickel plate above the cell, and
bombarded the under side of it with “alpha”
particles from polonium. Whenever an
“alpha” particle struck the nickel, several
electrons were ejected into the cell. The
electrons so ejected are known as “delta
rays,” being rcleased from the nickel plate
on .the bombardment of the latter by the
alpha particles.

To get the “gamma” rays uncontaminated,
we put a shield of lead, one-eighth inch
thick, between the radium and the cell to
absorb all the other rays. It is surprising
that “gamma” rays, which are electromag-
netic waves similar to light waves, but of
much shorter wave-length, should be detected
as separate bursts of sound; until one re-
members that each atomic explosion which
gives rise to the “gamma” rays produces a
train of these waves, and that what we hear
are the individual trains.

As a source of “alpha™ particles, although
not entirely free from electrons and “gam-
ma” rays, we used a thin deposit of polonium
on lead. The numbers on a radiolite clock
also served as an abundant source of “alpha”
particles, also, however, not free from other
rays.

DETECTOR OF RADIOACTIVE
MATERIAL

With an Atomophone, ore can be instantly
tested for radioactive constituents. A piece
of ordinary rock held over the Atomo-
phone produces no sounds. If, however, a
piece of radioactive ore, such as carnotite or
pitchblende, be held over the cell, the loud

AY down home at Aleksinac I hooked

up my own regenerative double circuit
tuner and hung the aerial between the chim-
ney and a willow tree. For some reason it
didn’t work. After two days investigating the
trouble I tied the other end of the aerial to
a plum tree and for somec reason or other
the set did work. Of course my folks were
puzzled about everything concerning it, but
the main feature of all this is the conclu-
sion arrived at by my mother, who never
saw an electric wire in her life, let alone a
radio. Putting it in English, her explanation
sounded something like this: “Son, it is be-
cause the plum tree bears fruit and the wil-
low tree doesn't!”

In these parts government post offices are
handling all postal, telegraph and telephone
business. The fcllow in my home town who
brings the mail couldn’t understand how I
could listen to something that they, down at
the post office, could not. He also expressed
the belief that there were no underground
wires between the post office and my home.

Obtaining a permit to possess a receiving
set is a very complicated process here. I
tried to secure a temporary permit from the
authorities; but so many questions were
raised and so many doubts expressed that T
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A photo of the complete atomophone.
static machine is on the extreme

spcaker belches forth a clatter in testimony
of its radio-activity. Although an ordinary
limestone rock does not give evidences of
radio-activity when tested in this way, it can
be madc to show the minute quantity of
radioactive gas, “radon,” that is within it as
well as all other rocks. If the same rock,
which gave no evidence of radio-activity
when held over the ccll, be treated with acid
and the carbon dioxide gas given off passed
through potassium hydroxide solution (to
absorb the greater part of the carbon diox-
ide) then it may be shown to be radioactive.
Pass the gas into the cell, and the loud
speaker tells whenever one of the atoms of
tadon has “exploded.”

If a plate of nickel be hung over a radium
solution and charged to a negative potential
of about one hundred volts it will soon be-
come quite radioactive, due to a deposit of
“Radinm C” on its surface. If a plate of
aluminum, of such thickness as to absorb all
the “alpha” particles given off by this
“Radium C,” be placed over the cell and the
nickel plate laid on this, there will be quite
regular outhursts from the loud speaker.

Radio [n Serbia
By Z. KITTICH

found it more advisable to wait than run
the risk of having my apparatus confiscated.
Again, when you do buy a maunufactured set
you must assure the fellows in charge about
the hook-up or, at their polite request, you
have to trandle it to headquarters for in-
spection. One can easily understand the risk
he is running.as all the hetter and patented
sets are_ usually ssealed and breaking the seal
results “in the cancelling ‘of the guarantee.
At least two sets that I know of which were
handed over to the officials of this depart-
ment could not be repaired by them after
insgéction.
pered with in such a manner that it was im-
possible to get it working again.

My father was scared to death of my stor-
age battery (I brought it with me from
Washington, D. C.. fully charged), after
I had put it through some tricks, such as
running a toy motor and producing sparks.
As to the receiving set; after hesitating a
while he tried on the ear phones, but sud-
denly took them off and begged me to throw
the whole thing in the river; for, as he put
it, no good could come from such a devilish
contraption that nobody in the town had yet
seen or heard.

The red tape, $8 vearly government tax,

www.americanradiohistorv.com

In another case a set was tam-

The amplifier can be seen in front of the loud speaker. The
right of the board and the Leyden jar in the center.

These are due to atoms of hydrogen with
one positive charge, which are expelled from
the aluminum with very high velocities.
These charged hydrogen atoms, or “protons”
as they are called, have energies forty per
cent. greater than the energies of the alpha
particies which produce them. This suggests
that aluminum is a potentially radioactive
substance, needing only some such agent as
an “alpha” particle to detonate it and make
it actually radioactive.

But the fact that, on the average, a mil-
lion “alpha” particles have to be shot at
aluminum before one hits just right to cause
the disintegration of the aluminum atom,
shows that the “forty percent. profit,” after
all, isn't profit.

The idea of making an atom or an elec-
tron, the tiniest thing in the universe, audible
over great distances appealed strongly to our
imagination, and led to the successful at-
tempt to broadcast these experiments. Re-
ports so far received indicate that an atom’s
audibility covered an area of more than a
million square miles.

high duty and no literature on the subject
In our language makes radio’s entry into
Jugoslavia very difficult. The Belgrade
radio station cannot be heard outside of
Belgrade, though it has an output of 2 kw.
Where this power goes to I do not know,
nor do I think those in the station know.
Another thing about this station—and the
worse for us who pay and do not hear jt—
is its 1,650-meter wave-length. The people
cannot afford the price of the coil or coils
to cover this high wave-length. For the
cost of one you can buy half a dozen fine
chickens or ten quarts of the best red wine.
So, far as I know, nobody listens to our
own station, yet it continues to hroadcast for
half an hour three days a week. No pro-
gram bulletins are issued; those in the sta-
tion broadcast what ‘they please and evi-
dently entirely for their own amusement.
If you raise your voice against this foolish-
ness you are met with that killing Balkan-
ian “Oh, laissez faire, laissez passer!”
However, there is fine music all over
Europe and one can fish for it to his heart’s
content with a single-tube regenerative set.
The tubes must be American-made; or you
(Continucd on page 177)
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The above diagram serves to convey an idea as to what takes place in the Atomophone.
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"

GAMMA RAY A

CONNECTIONS

a The radioactive material emits “Alpha,’” “Beta’ and “Gamma'’
However, the lead plate over the top of the ionizing chamber allows only the *Gamma'” rays to pass into the chamber.
ence, existing between the needle and the chamber wall, ionizes the air.

The high potential differ-

and ! The ““Gamma” rays bombard the atoms and break off a number of ions from
The action is shown in the sketch at the upper right: here a “‘gamma’* ray has knocked a number of ions off a nucleus.

The

surrounding electrons are not affected. The lower sketch is an enlarged vicw of the “proton” alone, which illustrates the collision more effactively.

Broadcasting the Sounds of Atoms

By H. P. CADY and JOHN STRONG"

N the evening of May 20 last the

“voice of the atom™ was broadcast

from station KFFKU at the Uni-

versity of Kansas for the first time
in the history of radio. The apparatus em-
ployed, which has been named the "Atomo-
phone,” is the joint development of a num-
ber of scientists.

The complete arrangement consists of an
ordinary static machine, a Leyden jar. a
special cell into which the atoms are shot.
and a three-stage audio-frequency amplifier
with loud speaker. The “atom cell” is a
polished brass cylinder inside which is sup-
ported the point of an ordinary phonograph
needle, as shown in the accompanying dia-
gram. The Leyden jar is charged by the
static machine, and serves as an accumulator
to charge the needle, on which a negative
charge of 4.000 volts is impressed by con-
necting it to the inside coating of the jar.
The -brass cylinder is insulated by a hard
rubber support, and connected to the outside
coating of the T.evden iar thraugh the prim-
ary winding of the frst audin-
frequency transformer.

cell, there will occur an immediate outburst
of sound irom the loud speaker.

SIZE AND SPEED OF ATOMS

The *alpha”™ particles are atoms of helium
carrying a positive charge and traveling at a
very high velocity, ten to fourtecn thousand
miles per sccond. The “beta” particles are
“atoms” of electricity, or electrons, travel-
ing at a still higher velocity.

The following may serve to give an idea of
the minuteness of an atom: If a granule
of sugar be divided into a billion parts and
one of these parts again divided into a
billion parts, one of these last will weigh
as much as tzeenty helivm atoms.  The mass
of an “atom” of electricity or electron is
about one seven-thousandth of that of a
helium atom. It is quite remarkable that
one should get a distinct sound from the
effects of such unimaginably minute par-
ticles. The sound caused by these atoms is
similar to that of a bell that bas been struck
and quickly silenced. Their sequence is ir-

regular, but can be regulated (by the use of
a lead screen with a small perforation) to
resemble the sound of a pan oi corn vigor-
9usly popping. Not all atoms may he heard
in the Atomophone. but only those which
“explode” or those which are thrown off by
the radioactive “explosions.”

AMPLIFIED SEVEN TRILLION TIMES

The theory explaining just what happens
in the chamber, when an atom enters, is
not as yet complete, but in part it is as 1ol-
lows: When the “alpha” or “heta” particles
enter the chamber, they produce, from the
millions of molecules in the air within the
chamber, some ions. These ions, being in an
intense electric field, instantly start to move
with a very high velocity, high enough to
produce new ions from the molecules of air
with which they collide, and these in turn
multiply themselves by the same process:
and all this takes place in the thousandth
part of a second. This theory is very satis-
factory except for one thing: the amplifi-

cation is ten- to one-hundred-mil-
- lon times, which is larger than

1 NEEDLEL ONIZING CramBER et

To operate the apparatus, the SwrcH-SW \\f /R-msuwmc SupPORT A tcl"]‘;‘ Elemff'll]lcufl:ctteg OE’I,IE;‘: I'I’]il‘]’c;t’gt
g:i'g:el]n::ghi:xse cgr:lneitlzcsli"t; :!:i A NPl — EUONERCEAICE " that some additional unknown
st e ; ) | 2 v factar is in operation.

. 7 H .
f“;)tCl1l (SI'“I)1 and charg‘ed “':lt’; . | L. i { (The charge of an electron is
B 1RO UL ar:ze CERElEG UL sranc ]l 4 estimated by scientists at 10" x
needle point. The switch is then |t " .159 coulorbs ; that is to say. one
opened, thus disconnecting the | s LEYDEN : ampere of current requires the
static machine; and sufficient time = Jf_ﬂ- i i ! I passage of no less than 6,280.-
given the charge on the jar = L | 000,000,000.000.000 electrons per
to fall to a potential just insuffi- A .j [ - ———— — second. It will be seen how much
cient to cause a discharge. If a L - || amplification is needed, of the
piece of radioactive material, The cireait di e A N ™ B N charge of one electron, to‘ pro-

; . « ” e ”» e circuit diagram of the Atomophone. e input of the three.sta i si 5.—
)yhACh g‘,‘,’es off “alpha.” “beta o A.F. amplifier connects to the ionizing chamber B and the outside coat- E}:chfT(;lﬁ‘ dible signals

ganna” rays, be held above the ing of the Leyden jar L, which is charged by the static machine S. )

*University of Kansas.
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$300 Prize Set Design Contest

What Circuit Can You Design from These Parts?

N some quarters the impression seems to
prevail that hook-ups and new circuits
are doomed and that there is no further
interest in them. We are confident, how-

ever, that Rapro NEws, perhaps more ac-
curately than any other agency, knows what
is going on in radio circles; and that there
is proof abundant that, rather than dying
out, radio experimenting in this country is
steadily forging ahead. The minute we let
up on publishing hook-ups and constructional
radio articles in Rapto NEws, we are inun-
dated with a storm of protesting letters.
Lvery time we publish a new hook-up, lit-
crally thousands upon thousands of letters
for more information and details come to our
desks; and instead of a decline, it has become
necessary for us to put additional people on
our technical staff in order te cope with the
situation.

WE WILL PAY FOR YOUR PATENT

Now it may seem to you that a first prize,
even for $100.00, would be a small recom-
pense for hitting upon a really excellent
circuit. That is certainly true, but in no
case does Rabpro NEws, by awarding a prize,
acquire the rights to the circuit. Quite the
contrary. It should be known to would-be
inventors that the publication of any circuit
in Rabto NeEws is the best possible patent
reference that can be had. If the circuit and
description is published in Rapto NEws, the
inventor has two years in which to. file a
patent application, and thus he gets the best
protection that he could possibly get.

Furthermore, as an added incentive to
the inventor, always providing the circuit
is patentable, RADIO NEWS hereby
agrees to take out a patent in the inven-

These clip leads are about a foot long,
having spring clips at each end, which can be
clipped to any binding post or wire; so that
connections can thus be made more quickly
than by any other method. (Upon receipt
of a stamped, self-addressed envelope, the
Editors will be glad to send the addresses of
a number of manufacturers who supply clips
and spring binding posts of the type used on
the hook-up board.)

A complete hook-up can be effected by this
method in less than ten minutes, and if it
does not work out right, a different hook-
up can be made almost as quickly. There is,
of course, no soldering and no loose wires,
and a maximum of hook-ups and connec-
tions can thus be tried out in a minimum of
time.

“The instruments placed upon the hook-up

board in our illustration were

tionary circuits have come
out during the last year or so,
and there is a prevalent feel-
ing that no new circuit will l

It is true that no revolu- '

be developed soon. We our-
selves do not share this view
at all, and we assuredly do
not believe that the last !
word has been said in hook- i
ups and new circuits. If you
take a chessboard, vou can |
make literally hundreds of |
trillions of combinations that |

|

|

seemingly are inexhaustible: %
There are thirty-two chess-
men on the board; and if it is

possible with these few picces
to make billions upon bil- L

VALK T

£
g T

+

- A T - :

selected at random, but the
constructor of the new cir-
cuit can, of course, use any

instrument to his ljking,
within the list of permissible
parts.

CONDITIONS AND RULES
.OF HOOK-UP CONTEST

The front cover diagram
and that on this page indi-
caﬁs parts as follows:

ntenia

Grouna § (OF loop)

One three-circuit tuner

One grid leak and conden-
ser.

Two variable condensers

Two vacuum tubes and

)
L ©

lions of combinations, it
should be possible to get mil-
lions of various combinations
with a few radio parts or
components.

Of course this simile does not hold abso-
lutely good, for the reason that you can not
interchange radio components as you can in-
terchange, for instance, the pawns on a
chesshoard ; but, just the same, we all know
that millions of combinations in radio cir-
cuits and hook-ups are possible.

WANTED, A BETTER COMBINATION

We believe that somewhere there are some
experimenters who have hook-ups that are
different, which perform better than others
now known. It is our duty, and the duty of
these experimenters, to make such circuits
known to the world. Sometimes by slightly
changing a part eatircly new effects are
created. For instance, when the Neutrodyne
circuit came out a few years ago, no new
components or parts were used. It 1was
simply a new combination. A little later
some one came along and did a similar thing
by fastening a coil near the back plate of a
condenser in order to introduce losses. Again
no new apparatus, but entirely new and
surprising results. Not so long ago the
Editor of this publication stuck a crystal in
the grid leak, which resulted in the Inter-
flex principle. No new instruments here—
simply a new adaptation of old ones. And so
it goes.

This prize contest, then, is nothing but an
incentive to busy experimenters to develop
a circuit that has qualities not known before,
if that is possible. We want something that
is different, something that will set our fel-
low experimenters to work with new zest,
and yes—we want an improvement. Exactly
what we want is shown in the rules of the
contest, which should be read carefully. So
do not jump to any conclusions of what is
wwanted, but carefully read the Rules of the
Contest.

connections.

‘These 23 conventional symbols, 'univcrsally standard in circuit diagrams, indicate the
pieces of apparatus, out of which sets entered in this contest must be built by suitable
Can you build_an efficient receiver, with a new or improved circuit, out

of them?

tor’'s name, paying the entire patent fees;
and the patent, if issued by the U. S.
Patent Office, will belong, of course, to

RO NI T ey

st Ty

PRIZES
. First Prize ........... $100.00
: Second Prize ......... 75.00
: Third Prize .......... 50.00
Fourth Prize ......... 25.00
Fifth Prize ........... 15.00
Sixth Prize ........... 10.00

:  7th, 8th, 9th, 10th, and
: 11th Prizes, $5.00 each ~ 25.00
%309.00

S e

the inventor in whose name it will be
taken out.

We believe this is a contest in which every
one should join, and we feel quite sanguine
that ome new and better circuits will re-
sult, which will benefit the entire radio fra-
ternity, and perhaps help the radio industry
at large.

MAKING EXPERIMENTING EASY

We have shown in our photographic illus-
tration the so-called “Gernsback Hook-up
Board.” which was developed by the Editor
of Rapto NEws some time ago. This hook-
up board makes experimenting a joy and a
pleasure. The instruments, it will be noted,
are screwed to an ordinary bread board,
which is provided with a number of binding-
post clips, all of which can be connected in
any combination desired by means of the
flexible so-called “clip leads.”

www.americanradiohistorv.com

sockets

Four fixed condensers

Two fixed resistances

Two rheostats

One R.F. transformer

One A.F. transformer

One crystal detector

One head-set

“A”, "B", and “C” batteries

() Any or all of the parts listed and
shown may be used. but parts not listed
here must not be used.

(2) Variable condensers are shown, and
one may be the regular tvpe, .0005, .00035,
.00025, or any other capacity, and the other
may be a vernier, or both may be verniers, or
both may be large size. This option as to
values of parts used is good throughout the
entire contest. If special coils are needed
these can be constructed, as long as the

classification falls within the list given
ahove.
(3) No circuit shall be entitled to a prize

if it radiates. This is essentially a non-
radiating hook-up contest. Bear this in
mind.

(4) No one shall be eligible for a prize
unless the set has actually been built and
constructed.

(5) No sets arc to be sent to Ranlo
News unless the judges of the contest deem
it necesary, in which case they will notify
the builder of the set. You must be pre-
pared to send the set within 48 hours if called
upon by the judges to do so. Transportation
charges for the set will be paid both ways
by Rabpro NEws.

(6) The parts used in contestant’s set
may be standard parts obtainable on the mar-
ket, or they may be home-made. It is, how-
ever, preferable to use standard parts.

(7) Contestants must submit a complete
wiring diagram drawn in ink on white paper,
814x11 inches, on which the diagram of the

(Continucd on page 164)
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Dr. Milton Wkhitney, Chief of the Bureau of Soils, who will grant Radie School Certificates for

Proficiency in Study of Soils.

has been made to reach a million farmers in

a nation-wide school of the air, is not with-~

out a precedent, at least, on a small scale.
The first “College of the Air” was organ-
ized and conducted by KSAC, broadcasting
station of the Kansas State Agricult_ural
College, which unique institution had an en-
rollment of 5,000 Kansas farmers—bona fide
students. Sam Pickard was the organizer and
director of this pioneer “College of. the
Air,” and; fortunately, the United States
Department of Agriculture has the benefit
of his experience in the formulation .of plans
and operation of the “U. 5. R;x(ho Fa.rm
School” He is Chief of Radio Service,
and in this capacity will direct the enlarged
plans for making the laboratories and
grounds of the Department of. Agrxcultuye.
in Washington, co-extensive with the entire
nation.
FARM AND HOME

“Radio—a Farm and Domestic [_Itilit_v," js
the happy phrase used by Mr. chka}‘d, in
announcing the tentative plans of this na-
tional university of the air. The schedule
of courses suggests the operation of a schqol
without the usual vacation period; that is,
the vear is divided into four quarters and in-
formation suitable to the respective farming
seasons will be spread by radio throunghout
the twelve months. The subject of livestock,
for example, includes brief lectures on tle
feeding and management of the four prin-
cipal kinds of domestic animals, namely,
lLogs, sheep, cattle, and horses. Courses in
poultry, also rcpresented by a time division
of four quarters during the year, are to be
given in accordance with seasonal require-
ments of poultry raising.

Crops and horticulture, and poultry and
livestock, are the general classifications—
well-nigh covering the range of agriculture—
under which subject matter will be prepared
and presented by the “U. S. Radio Farm
School.”” The subjects of crops and horti-
culture will be treated by a specialist as-
signed to perform this task; whereas, an-
other specialist will devote his time to the
popular treatment of top'cs relating to poul-
try and livestock. Working immediately
under the supervision of Mr. Pickard,
Chief of Radio Service, will be a radio pro-
gram specialist, an appointee yet to be de-
termined by the United States Civil Service
Commission. Material suitable for broad-
casting to this farm school, potentially num-
bering a million students, will be dramatized.

A CHAIN OF STATIONS
Plans for the actual broadcasting of the

- vast fund of information emanating from the

“U. S. Radio Farm School” have not been
perfected. Tentative arrangements, to which
Mr. Pickard is now committed, call for the
use of ten or twelve important and strategic-
ally located broadcasting stations. Another
plan afoot, negotiations being under way, is
the sponsoring of a farm program by A.
Atwater Kent, the radio manufacturer, of
Philadelphia.

Despite his pleasing slogan “A  Mlillion
Farmers are Picking Dollars Out of the
Air,” Mr. Pickard is keenly mindful of the
requirements that popular presentation, even
to the point of dramatization, and brevity,
must characterize agricultural information,
if it is to make a successful bid for sweeping
reception and use through the medium of
radio. Old-time fiddling, Hawaiian music,
and songs of the long ago, need no artificial
stimulus for arresting and sustaining the in-
terest of rural folk. Informative material,
however, must compete with these programs
of entertainment; and if the farmer is to
share his radio listening periods with such
subjects as freshening cows, sour soils, and

‘past
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infant mortality of livestock, this informa-
tion must be appealing as well as instructive.
Sam Pickard, in freely engaging the facili-
ties of about sixty-five commercial broad-
casting stations for the dissemination of s
“Fifty Farm [lashes,” has well learned the
lessons of popular presentation during the
two or three months. Testimonials
from about fifty broadcasting stations, scat-
tered in widely separated geographical scc-
tions of the country, are generous in their
comments on an informative service that has
successfully shared time with entertainment
with the vast invisible audience, commonly
helieved to be in a rage over jazzy music.

FEELING OUT THE FARMER

These and many other favorable com-
ments, it would seem, should suffice to prove
to the Radio Service of the Department of
Agriculture that the vein which it has
chosen in the presentation of farm facts, is
a most happy and pleasing one. Not content,
however, with these generous letters of ap-
proval, Mr. Pickard has started on a nation-
wide tour, beginning May 25, to ferret out
the needs of directors of broadcasting sta-
tions as they relate to their invisible rural
audiences. Their opinions will be carefully
weighed and checked against the expressions
of farmers, with whom he will come in
contact on this country-wide automobile tour.
During his three-months’ absence from
Washington, Mr. Pickard will exchange
views with at lcast a thousand dirt farmers;
and from a cross-section of this compendium
of opinions he will be well prepared to con-
duct the “U. S. Radio Farm School,” fully
assured that the information thus broadcast
will be both pleasing and informative.

George Washington, who had a vision of
a national university, in his most far-sighted
moments, never dreamed of a “U. S. Radio
FFarm School,” reaching into a million or
more isolated farm homes. Now, farmers
will not have to depend altogether upon the
R.I'.D. service for agricultural information,
contained within the covers of unattractive
farmers’ bulletins. Instead, with timeliness
and continuity as factors in imparting in-
formation, radio will act as a hurry-up mes-
senger between Uncle Sam's national farm-
ing bureau and the rural population. Brev-
ity, speed, and a pleasing manner of presen-
tation, will characterize the service of the
“U. S. Radio Farm School”—more details
on a diversity of subjects will {ollow by
mail, upon request to the department by the
farmer who is interested in following up

any special subject.

Sam Pickard, Chief of the Radio Service of the U. S. Department of Agriculture.
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“Radio, the newest of inventions, is
proving of great and increasing useful-
ness lo agriculture, the oldest of the
occupations of civilized man. Not only
is it supplying accurate information in
time for the farmer to use it, but it 1s
gwing the rest of the population an
understanding of the problems and
needs of farmmng. Ewerywhere farm-
ing and the farmer need clear-headed
sympathetic understanding on the part
of the population as a whole. No-
where in the world can we have a per-
manently prosperous civilization, if
agriculture is wnsuccessful and rural
life unsatisfactory.

“In our compler modern life, all
groups in the population must i the
last analysis stand or fall together.
Co-opcration, not conflict, is essential
to steady progress. I am confident
that all elements in the population will
co-operate for the permanent better-
ment of agriculture, once they under-
stand <what is necessary.

“To this end the radio will contrib-
ute much.  This may be made a potent
means of stimulating understanding,
good-will and co-operation.”—W. M.
Jardine, Secretary of Agriculture. i

e

i

NE million farmers are going to
school, by proxy, at the Depart-
ment of Agriculture in Washing-
ton!

Farms are to be transformed into scien-
tific laboratories, and college certificates in
agriculture are to be issued to {armers, with-
out requiring them to lcave the land which
they till.

The summer, during which farmers were
formerly attracted to the extension courses
of the state agricultural colleges, may soon
find these same farmers remaining at home
and pursuing courses of study in the “U. S.
Radio Farm School.” The most revolu-
tionary depdrture in the use of radio as a
medium . for imparting information is ' the
plan of the United States Department of

One Million Farmers to Study

by Radio

By S. R. WINTERS

One of Uncle Sam’s latest plans to aid the farmer in developing himself and his land, is by
means of the U. 8. Radie Farm School. Mr. W inters gives a clear idea of how this project will

function in this interesting article.

Agriculture to carry its scientific knowledge,
derived frofii research laboratories and ex-
periment farms, directly to a million Ameri-
can farms. The farm will be considered: the
student’s laboratory, and assignments will
be given, necessitating practical work. ’

The chief of a bureau in the Department
of Agriculture, who formerly confined the
results of laboratory findings to the pages of
a bulletin or circular, will prepare t:mely and
concise talks for delivery to the microphone,
for ,instantaneous broad- :
casting “to farms. . The
farmer who may be doing
his fall plowing or wrest-
ling w:th the problem of a
litter of pigs, will apply the
information from Wash-
ington to a proper adjust-
ment of his farming prac-
tices. Thus, “for the land’s
sake,” lecture courses from
Uncle Sam's national farm-
ing bureau will dovetail
with the daily farm work;
and each farm thereby be-
comes a practical labora-
tory. Radio instruction
will be supplemented with &
file of bulletins dealing
with the subject matter
bradcast.

RADIO AGRICULTURAL
COURSES

Systematic lectur e

After the work of the day

is over, the farmer and his

family find enjoyment and
recreation in radio.

Above, Charles Ostrand,
farmer boy of Shawnee
Co., Kansas, with the
three-tube set he built.
Left, Perry, Brown and
family, of S$herman Co..
Kansas, enjoying the
broadcast program.

Photos by éourtesy of
the United States De-
partment of Agriculture

sy CERay vy
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courses are to be given by the “U. S. Radio
Farm School,” and like students within
academic walls, who receive diplomas for a
completion of required studies, these tillers
of the soil who demonstrate proficiency in a
majority of the courses taught are to be
granted certificates in scientific agriculture.
These are to be signed by the chiefs of the
respective bureaus and countersigned by
Secretary Jardine.

Or, to give an illustration, let us use this

The farmer gets great
value from the daily
broadcasting of grain,
livestock and produce
prices. Iver Peterson
of Morris Co., Kansas
taking down the day’s
quotations.

reasonable  supposi-
tion: *“This is sta-
tion WRNY, New
York: we will now
broadcast a lecture
by Dr. L. O. How-
ard, Chief of the
Bureau of Entomol-
ogy, United States
Department of Agri-
culture, on the sub-
ject, ‘The Busy Bee
as a Loafer.” Please
stand by.! Mean-
while, the beekeepers
of New York State
or others interested in bee culture, adjust
their head telephones or loud speakers and
prepare to absorb information which is cal-
culated to upset the dictum “busy as a bee”
Then Dr. Howard proceeds to disclose re-
sults developed at the Government experi-
ment bee farm, at Somerset, Maryland,
which arc somewhat startling in that bees
are represented as idlers. The beekeeper, in
his apiary in New York State, can apply this
new theory in studying the activities of his
hives of bees as they go on their nectar-
sucking errands.

The “U. S. Radio Farm School,” a radi-
cal innovation, because heretofore no attempt
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THE DOUBLE-GRID TUBE

- By HUGO GERNSBACK

NE of the greatest advances in radio was the invention of
the double-grid tube. This type of tube has for years
enjoyed a tremendous popularity in Europe, but, strange
to say, it has been sadly neglected in this country.

Yor the experimenter and the hook-up fan, for the set builder,
aud jor even the set manufacturer, there is nothing more interest-
ing and more efficient than the double-grid tube. There are so many
great advantages in such a tube, that it is a mystery why it has
not come into use much more than it has up to the present.

The double-grid tube has been described for years in the pages
of Rapio NEws, and it is—theoretically at least—well known to
most of our readers. But how many have actually experimented
with this excellent tube? It is not very much more expensive than
the regular tube; but instead of having four connections, as docs the
single-grid tube, it has either five prongs or the usual four prongs,
to fit any socket, plus an extra binding post attached to the metallic
shell of the tube.

Now that we here in America are beginning.

many new advantages and many new excellent circuits will be
discovered by our experimenters.

The tube holds out excellent promise for double-regeneration
circuits, certain types of reflex, and especially in Super-Heterodyne
work. For instance, Dr. Langmuir has discovered a circuit where
the double-grid tube is used for simultaneous oscillation and modu-
lation, both in a single tube.

It may even be possible, though we can not be too sure about
this, that by means of the double-grid tube some progress can be
made toward the elimination or partial suppression of static.

There is hardly a circuit now known that cannot be improved
or bettered by means of the double-grid tube. and I am certain,
as well, that many hitherto undreamt-of circuits will be found in
the future, when employing the double-grid tube.

As far as we are aware now, we have reached about the ultimate
in circuits. There are only five or six circuits to begin with, all

the others being variations, but I am certain that
by means of the double-grid tubes we shall in

to use the Furopean type of pin socket, which
has no supporting sleeve, it becomes simple to
use the double-grid tube with the extra con- Vs
nection on the shell. Perhaps this has been one
of the difficulties considered insuperable up to
now, but it certainly should be overcome im-
mediately.

In our August, 1924, issue, we described an
excellent circuit in connection with a double-
grid tube, the Solodyne, which makes it possible
to use a vacuum tube without a “B” battery.
There are, however, many other excellent cir-
cuits that can be used with such a tube; and.I
sinccrely hope that our tube manufacturers will
tale advantage of the tremendous demand that
must be awaiting their product, once the experi-
menters and set manufacturers begin to see the
great advantages of such a tube.

possible with

. wherein the Editor calls
attention to the sadly-neglected
double-grid tube—why;, with the
advent of the pin-type socket,
this tube should now rapidly be- |
come popular—how the single-
grid tube amplifies six or scven
times. and the two-grid
twweenty times—why entirely new
and more sensitive hook-ups are
the double-grid
tihe—awhy it is particularly in-
teresting for power amplifica-

tion—and why vou will get such
| tubes if you really want them.

—— the future have circuits which in sensitivity and
efficiency will outdistance anything that we think
possible today. It will be possible to use a one-
tube set with a crystal combination and without
a “B” battery, to operate a loud speaker for

short distances.

That this sadly-neglected tube offers great
possibilities can best be demonstrated by the
fact that tubes that give an amplification factor
actually above 900 have been constructed for
laboratory purposes; which, when compared to
our present-day tubes, giving only six- or seven-
fold amplification, seecms to be a tremendous
improvement.

There is, in short, no reason today why
double-grid tubes should not be used by every
experimenter, nor why they should not be
adopted by set manufacturers as well. As

tube

I mentioned above, such tubes can be made

The present-day three-element tube, the one
which we have used up to now, while a wonder-
{ful piece of apparatus, is yet very poor when
compared to the double-grid type. The ordinary three-elcment tube
on the market now amplifies about six or seven times, whercas
the double-grid tube has an amplification factor of twenty or more,
almost three times as mmch, and that without an increase in the
internal output impedance. That, in plain English. means_that the
double-grid tube is therefore suitable as a power tube. Putting it
in another way, one double-grid tube is almost as good as three
of the present type.

One of the most injurious defects of the vacuum tube is a result
of the capacity effect between the plate and the grid. Tor that
reason it has not been possible to construct really efficient radio-
irequency amplifiers that will cover the broadcast wave-length.s.
This defect can be overcome readily by means of the double-grid
tube. Also, if our tube manufacturers were to turn out a good
two-grid tube of the three-volt type, our experimenters would have
the idea! tube for portable sets.

Furthermore, the demand in this country at the present time
is for sets that may be operated on the house-Tighting current.
Great advantages are claimed for such sets. but most of them, up
to now, have not worked out very well. The two-grid tube gives
us an advantage here. because it becomes a rather simple matter to
filter out or neutralize the hum, by means already known to the
experimenter and set constructor.

Aside from this. the two-grid tube is very much more economical
than the single-grid tube: and I am certain that as we go along,

to fit any existing socket, and only slight
changes are necessary to adapt the tube even
to an existing set.

There is another important phase in the possibilities of the multi-
grid tubes of which nobody seems to have taken sufficient cognizance;
and that js their adaptation to the purposes of power amplification,
In spite of all the work that has been done in the dcvelopment of
these tubes, they have so far been made only to operate on plate
voltages somewhat lower than we are accustomed to use with
the single-grid tubes. Nowadays, a slight saving in “B” current
is of little account, especially in view of the growing use of “B”
battery eliminators. It would seem, therefore, that by making these
two-grid tubes to operate on the higher plate voltages now in general
use, and similarly as to the “A” voltages. it should be possible to
produce amplifiers of power far excelling anything we have
hitherto s¢en.

The ideas expressed above arc only a few of the thoughts
aroused by the possibilities of the multiple-grid principle in vacuum
tubes. There is no telling what progress may be attained by
further rescarch work and practical development; and T suggest to
our experimentalist readers that here is an open and little-crowded
field in which to put forth their best endeavors.

At the present time double-grid tubes are not manufactured com-
mercially in this country, but if experimenters of the country and
the set manufacturers require such a tube. it will be made quickly
enough. The trouble is that its great advantages and utility have
not been sufficiently known; but it is high time that we woke up
and got out of our present stagnation,

an It Sk v 1 v

Mr. Hugo Gernsback speaks every Monday night at 9 P, M. from Station WRNY on various radio and scientific subjects.
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\LLFAMERICA

TRADE MARK

POWER

PERMANENT PLATE

Steady “B” power without batteries

Pure full tone is possible only with B’ voltage kept constantly up to
standard; All-American “Constant-B” gives ¢ to you

YOU'VE had your B battery troubles; every-
body has. Here’s a permanent end to them—
install an All-American “Constant-B," attach itto a
light socket, and turn on the switch. You get a
dependable, permanent supply of uniform, constant
plate current; insuring full, pure tone.

There’s no acid to ruin things; no annoying hum.
Andallinsideunits are permanently sealed
against atmospheric conditions.

“Constant-B” has taps for 135, go and
6734 volts; and a 10 to 6o volt tap
varied in output by a “‘Detector” control.

PRICE

45

Complete with
Raytheon Tube

ALL-AMERICAN RADIO CORPORATION
4209 BELMONT AVE., CHICAGO, U.S. A,
Station WEN.R—ZGG Meters—is owned and operated by the All-American Radio Corporation

The “"High-low" switch insures uniform voltage, re-
gardless of the number of tubes used; “Low "for 2
to 5 tube sets, " High” for sets with 6 tubes or more.

“Constant-B,” after passing the highest labora-
tory tests, carries the seal of approval of the Popular
Science Institute of Standards and other testing lab-
oratories. It measures up in every way to All-Ameri-
can’s high standards of painstaking work-
manship and satisfying performance.

Descriptive folder and interesting booklet showing
how to build 2 **B’’ Power Supply similar to **Con-
stant-B” sent free on request. Specify bulletin B-82.

Tune them out and XEEP them out
STATION

with %]fmlk] ELIMINATOR

This attractive compact unit, complete in
itself, makes it a simple matter to tuneoutin-
terfering stations you don't want—even the
most powerful. No tubes, batteries or other
units to install. A typical All-American product
in its precision and quality of workmanship.

Price $15
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ill TrainYou At
HomeToFill a
igPayRadio Job

If you're earning a penny less than $50 a week, clip coupon

- <" now. Send for AMAZING FREE BOOK, “Rich Rewards in
7 ’;‘.ﬂ Radio.” Why go along at $25 or $35 or $45 a week, when you
# could earn $50 to $250 in the same six days, as a Radio Expert?

7 Hundreds of N. R. I. trained men are doing it—why can’t you?

v

*” Earn $50 to $250 a Week—
RA EXPERTS IN BIG DEMAND

Radio needs trained men. Get into this new live-wire profession
of quick success. It’s the trained man, the Radio Expert, who
gets the big jobs of this profession—paying $75, $100, $200 a week

and up. Every day N. R. L trained men are taking good places in
the Radio field—men just like you—their only advantage is TRAINING.
You can prepare just as they did, by new practical methods. Our tested
clear training makes it easy for you. Big Free Book contains all the proof.

“Igive you all
this apparatus
so you can learn
quickly at home

the Practica
Way | pmens

L~

or YouLearn Quickly ;
EXTRA In Spare Time

So sure am I that I can train you success-
W\ fully for a better future in thisnew Big-Pay

\ profession, that I guarantee your training
with a money-back bond. Lack of ex-
perience or education won’t hold you
back—common schooling allll you 1;1eeg ;
to start. You can stay home, hol S 20
your job, and learn” quickly and ..Aoclc’f::ea:e_s pm?nh
pleasantly in your spare time. My the Chicago Daily Newe Sta-
§ practical, helpful methods enable tlon) WMAQ. MY INCONE
you to start RIGHT AWAY to- thankln to you. I l’:inndle ali
ward one of the bigger Radio fop Yous course tausht ma
jobs paying $50 to $250 a met only the theoretical but

b 4 also the practical knowledgo
week. No delay, no losing time that makes my work easy

from work —mno scrimping or for me.”’ Keith ~Kimball,
scraping to get your training. Station WMAQ, Chicago, 1.

Get This FREE BOOK

Most amazing book on Radio ever writien
—full of facts and pictures—tells all about

the great new Radio field, how we preparz
you and help you start. You can do what others
have done—GET THIS BOOK. Send coupon

today—no obligation.

J. E. SMITH, President

NATIONAL RADIO INSTITUTE

Dept. HW1, Washington, D, C.

You Get L A

All of This

All instruments shown here and

others sent to all my students free
of extra cost under short time special offer
Clip coupon now—find out all about this big
unequalled offer while you still have time to
take advantage of it. This training is intensely
practical—these instruments help you do the
practical work, You learn workmanship and get
added confidence in

w your ability.
' World Famous
Training That
‘Pays for Itsels’

My Radio course World-
Famous as the training that

‘“‘pays foritself.” Makemore
mioney QUICK when you take up this
practical course. Work on millions of an-
tennae, receiving sets, offers you big chance
to make spare time cash while you're learn~
ing. I'll show you how—teachyou the latest
““dope,” furnish you with business cards, show
you howto get the businessand makeitpay. My
students don't wait a yeartoincrease theirincome

i ety P e _m

T

EWARDS

‘ n— —they report QUICK INCREASES as aresult of |
$°70 In One Day For thi}s_s{cour%e:oftex%ty\ég or thPree wce(l;s §§t28(§§t%rting1;
OWart uce, krile ens, Pa, made In§ weexks i
T‘ M' Wilcox during spare time. D. H. Suitt Newport, Ark., writes, A] ~f

“Jamin businessformy- *‘While taking the couise I earned in spare time work
-elfl-nd RECENTLY MADE about $900." Earl Wright, Omaha, reports making $400
$70in ONE DAY. I wae an inashort time while taking course—working at Radioin
electrician of rich experi- 3pPare time] Sylvester Senso, Kaukauna, Wis., made $500. §
ence, occupying a splendid These records not unusual-—these men a few of hundreds.

position as telephone sup- - - \ ; 4 |
erintendone when Tenroll- Your Satisfaction. Guaranteed : % NATIONAL RADIO INSTITUTE
t n ' &
:vou‘i’:; op:::p ;,I::gl"'op_ We who know the results this practical tested training gets— 5 & Dept. le' Was?““g‘““ D C.
portunities—havenot been the increasad earnings it has brought to men everywhere—stand .F Dear Mr. Smith—Without obligating me in an
behind it all the way with a signed guarantee bond that we give o way.send me your free book, ' Rich Rewardsin Radig™

dis. ointed. Estimate ed g1 | B ;
R-Jl‘:)p will be worth tens YOu when you enroll. On completion if you're not entirely satisfied g

of thousands of dollars to 1D every way, you get back every cent you’'ve paid us. No strings
me in next few years.’’ (O this offer—you yoursclf are the only judge. Get started today!
T. M. Wilcox, Belle lsland, It's your big chance for one of the bigger Radie jobs—mail coupon
Newfoundland. NOW tfor my Big FREE BOOK and prooft No cbligation,

S

and all information about your practical, home-study
adio Course.
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CROSLEY

On June 8 and 9, the fourth
Annual Convention of the
Crosley Distributors was held
in Cincinnati.

Powel Crosley, Jr., announced
the most startlingline of radio
receiving sets in the history
of the industry.

Every lover of radio is urged
to get the story from his
nearest Crosley dealer im-
mediately.
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UT-DISTANCING, out-performing—the new 4
Tower Cone sweeps ahead as the first choice }
of thousands. Such public preferment can mean "}

but one thing—an infinitely finer quality of repro-
duction, an unequalled superiority in all those at-
tributes most essential in a Cone Speaker. It will cost
you nothing to see and hear this outstanding achieve-
ment in radio acoustics. Ask your Dealer today’

The exclusive features—found only in
the new Tower Cone—have estab-
lished its acknowledged prestige.

On Sale from Coast to Coast

TOWER MFG. CORP.,
BOSTON, — MASS.
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Recent Radio
[nventions

LATEST MARINE RADIO EQUIPMENT
INSTALLATION
The receiving sct carried by the liner “Hamburg” will
operate anywhere on the waveband belween 200 and
3,000 meters, Among its novel features are the square
lvn}’clzfc jackets in which the coils are contained, and
the airtight cases which protect the condensers f;om
the effects of the atmosphere. The “Hamburg” hasi

a 1-kw. transmitier, which can be used for either phone
or code work. © Hersert PHOTOS.

TRANSOCEANIC RADIOPHOTOGRAPHY
% APPARATUS

Commercial transmission of photographs by radio
across the Atlantic has now passed the stage of a
nine days’ wonder. This illustration, showing the
transmitting ap[mrams, was taken at the first public
demonstration. E. F. W. Alexanderson, Richard
H. Ranger, dez !rlo[’m of the svstem emploved, and
Charles H. Taxlor are shown (from left to right)
at the instrument. © HerBerT PHOTOS.

SUCCESSFUL WORKER WITH TELEVISION
John L. Baird, a canny Scot, of Glasgore, has brought tele-
vision to the point of success. He is shown (!'c'monstvahn_j
his equipment. Both lis voice and his image, as he sits i
front of the television “window,” are being clearly repro-
duced in an adjoining room. He hopes to broadcast before
long the Derby, Great Britain’s great sporting cvent.
© Wine WorLp PHoTOS.

HOW FAR TO SEA BED?

R. T. Russell, of the IWashing-
ton Navy Yard radio testing
section, 1s shown with a device
which measures, by microphone,

the distasice from a ship's keel to

the sea bottom beneath. © IN-
TERNATIONAL NEWSREEL,

TELEVISION RECEIVERS FOR ALL

LISTENERS ;
Mr. Baird predicts that his television receivers
can be sold for about $150; as in the system
which Jie has developed, it is not necessary to
employ costly special lenses. The Baird recerver
1s designed for attachment to the ordinarv radio
sets 4 present use.  An article describing the
Baird apparatus will appear in Rapio News for
September.  Abowve, the inventor is shown trans-
mitting the {magp of the dummy head zohich he
holds. © Wme WorLp PHotos.
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“Now If You’ll Take My Advice—"

By GEORGE A. LUDWIG

Here is a little story from which every radio fan can gain something. Read and heed!,

that I like—far, far away, as the song

has it—it is some fat-headed bozo that

dispenses advice to all and everybody
whether they want it or not. Do you want to
tune in on my sad, sad tale of woe? Well,
give the old dials a twirl, get comfortable
on the back of your neck and learn what
.advice did for me.

Perhaps I ought to announce my call-let-
ters before starting this program. In case
you have never met me before I am just
plain John Smithe, spelt with an E on the
tail-end of my name. Why the family ever
started that high-hat stuff with the extra
letter is over my dome, but it is there and
'so 1 have to use it. Well, now that w.
know each other, I'll tell you about my
erstwhile friend, Billy Hoffman.

This -guy Billy knew everything in the
world that there was to know about the
gentle art of yanking in sweet music over
the radio route. He admitted it. And not
only did he admit he was good (I suppose
that I really ought to spell “good” with a
capital), but he told the world all about Old
Man Radio. In a very few words, my friend
Billy was what is known hereabouts as be-
longing to the genus radiopestes.

Yes, Billy liked to hear his mouth flap,
and, if there was one thing on the footstool
that he liked to warble about, it was vacuum
tubes. That subject was one on which he
could never be beaten or cornered. To hear
him broadcast to his friends about
a pressure of 2.76%4 mm. of mer-
cury inside a tube was really
wonderful. He actually sounded
as though he knew what he was
talking about.

got acquainted with Billy
coming in on the train mornings.
He would be eagerly lapping up
the radio sections in all the morn-
ing papers; and one morning
when I.just had caught the train
by the smallest possible margin
and did not have time to buy a
paper, he took pity on me and
offered me one of his. That was
the beginning. After that, as
soon as he had found fault with
the editors of all the radio sec-
tions for not running bettér stuff,
he started to do his little act. He
would pan everything in sight-and
then switch off on to what won-
derful reception he had enjoyed
the night before.

Being more or less of a firm
believer in human nature and not
knowing Billy at that t'me, I list-
ened to him and believed some of
the stuff that he told me. Then my wife
having a birthday and having talked about
how much she wanted a radio set, I made the
biggest mistake of my young and hitherto
blameless life—I asked Billy for some advice
about a radio receiver.

He told me the only set that was even
worth thinking about was a super-reflex-
heterodyne having nine tubes. That set, ac-
cording to Billy, would hring in any station
that had ever been heard of and lots that
were'nt—and of course everything came in
on the loud sneaker. Sure! He told me to
go see a fellow downtown that sold him
211 his radio supplies, and that he would
fix me up cheap if I told him that Billy was
my friend. .

Well, that noon I slipped down to see
this baby in the radio store and told him I
was a great friend of Billy’'s. He seemed

IF there is anything in this big wide world

glad to see me and invited me into his
office and gave me a dubious looking cigar,
which—praises be to Allah—did not draw
very well. We chewed the fat awhile and
then came down to the point—what sort of a
set did 1 want; I got out the slip of paper
that I had written the name of the set Billy
told me and handed it to the gent of the
shop. He looked pleased and then dragged
me into a room where there was a_gang of
sets all r'arin’ to go. He approached with
reverence and care the big overgrown cabinet
with many dials and started in twiddling
them and in a minute or two music poured
forth from the loud speaker. It sounded
prétty good to this kid and after some
dickering there was a nice big slice cut out
of my bankroll, and T was the proud posses-
sor of a super-reflex-heterodyne receiver.
The near relation of Jesse James promised
to send me out everything that was needed
and I left the store poorer but happy in my
ignorance.

I met Billy on the 5:17 that night and
told him about my purchase and then the
fun began. Billy started spreading advice
so thick that it looked like my garden in the
early spring, and then I pulled another bone-
head play, I asked him to come over to the
house that evening. and help me rig up the
outfit.

Mind you, I had never heard Billy’s set
working, so you see I was perfectly innocent.
I just wanted to get that straight in your

‘“He pulled out the filament switch and the tubes lit up—och,

”

they lit up beautifully—'

mind before I went on with the rest of the
story.

Well, after dinner Billy showed up and
when he saw the mess of boxes and cartons
that littered up our living room his eyes
lit up with an unearthly gleam. Due to the
fact that we were running on Plus and Minus
time (called by some folks daylight saving),
there was light enough for us to find the way
to the roof and near kill ourselves erecting
an aerial. My wife parked herself in the
yard where she had a good view of the pro-
ceedings and dispensed a very good grade of
advice: which—as we are still alive—we did
not follow.

We finally got a nice shiny copper wire
strung between the pole that we rigged to
the chimney and another pole on the roof of
the garage. After we had it all fixed up
nicely and were standing in the yard admir-

www.americanradiohistorv.com

ing our work my wife sprung this lLttle
joke:

“Now that you've got .up the antenna, tell
me how does the music get to the set?”

Billy looked at me and I returned the
compliment. We did not answer my bali
and chain for the very:simple reason that
there was no answer. We had merely for-
gotten to put any lead-in from the antenna
to the house. That's all. When we got up
on the roof again and unbuttoned the antenna
and tied on the lead-in wire in the latest
approved style—according to Billy—I began
to have a sneaking suspicion that maybe Billy
wasn’t all he cracked himself up to be.
However, as I'm more or less of a gentle-
man, I didn’t tell him all my thoughts and
so we got the antenna up as it should be
Anyhow it looked all right to me.

We then went down to the living room
and Billy had lots of fun scattering excel-
stor and paper all over the floor. Soon we
had unearthed the monster with its attend-
ant flock of tubes, wires, batteries and all
the necessary and unnecessary junk in the
world. Billy started in hooking wires to
binding posts and looking awfully wise and
going ahead just as though he knew what
he was doing, when I happened to think of
the antenna episode. ;

Says I, “Billy, if you don’t mind, would
you care an awful lot if we consulted the

“book of directions?”

“Really quite unnecessary,” says he, “but
** if you want to—"

Well, just to please me, we fol-
lowed some -directions that the
manufacturer. had kindly included
with the price of admission and
so in a little while, we were pull-
ing in some local music and my
better 9/10 and I liked it. But
did Billy think it was good recep-
tion? Not he. No. indeed. There
was more wrong with that radin
set than any other radio set jus:
then born or unborn.

My wife, who is of a kindly
nature, said to me when I didn't
register any great amount of en-

_ thusiasm over Billy's suggestion.

“Why don't you let Mr. Hoffman

fix the radio machine, John, he

knows more than you do about
it?”

Now I ask you, what could a
poor guy do? The way I figured
the only reason that the old set
was perking at all was because I
had kept Billy at more or less of
a distance from it. Anyhow
after this little song and dance
number by the wife, Billy went a-

the set without further urging and then I hacl
that well-known feeling—Life’s Darkest
Minute. First he took off his coat to get
plenty of freedom and 1 prepared to say
bye-bye to the nice new radio set.

And were my expectations fulfilled? Yes.
they were. And here's how.

Billy, first of all while rolling up his
sleeves, announces that there don't seem to
be enough voltage on the batteries.. Then
he sticks his hands in the innards of the set
and starts undoing wires. There were a
couple of sounds-like some cats that were
mad at each other, but Billy passes them. off
as if he had never heard them. I wasn't
very much pleased, for I have a car and I
know what it sounds like when you short a
storage battery and also know that-it is not
particularly good for the. battery either.

(Continued on page 182)
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- Radio Weather—*“Good>” and ““Bad”’

The weather has a great deal to do with radio

By Eugene Van Cleef

reception and in this article Mr. Van Cleef has

analyzed the conditions of.'the atmosphere which make good radio weather—or favor (?) us

ROBABLY no radio listener - has

failed to associate the clarity of recep-

tion of an evening's program with

the weather. Strike up a conversation
wjth any fan, or overhear discussions of last
night's radio program by street-car passen-
gers, store clerks or experts in the radio
field, and rare indeed will be the omission
of any reference to the weather. However,
the exact manner in which radio transmis-
sion or reception is affected still remains
largely in the realm of uncertainty. The
popular belief that “bad weather” means
poor reception, and fair weather good recep-
tion, is correct in principle but frequently
wrong in specific application.

These general notions with regard to a
particular kind of radio weather impressed
the writer; first, because he had devoted a
number of years to ineteorological studics,
and secondly, because after purchasing a 5-
tube neutrodyne set and checking up on some
of these weather comments he found them
grossly inaccurate. It seemed. however, that
there might be a relationship bétween the
general atmospheric conditions accompanying
a given kind of weather and the interference
with reception usually referred to as static;
50 observations were made to determine
whether any correlation existed between
static and the passing high and low pressure
areas. The results were striking.

THE WEATHER MAP

Before detailing them, it will be worth
while to review briefly just what the “highs”
(anti-cyclones) and the “lows” (cyclones)
are. On the accompanying weather map they
appear as bull's-eye affairs in alternating
sequence. As they move across the country,
no two highs or two lows follow in immedi-
ate succession, but always a high and a low
make up a pair. Just what their origin is,
we' do not know, although much is known
about their movements.

. The most impressive relation between re-
ception and the atmosphere is the fact that
whenever the radio waves, or whatever the
form of transmission may be, travel along
a route at right angles to the isobars, (the
heavy curves of equal barometric or atmos-
pheric pressure) reception is clearest and
strongest. This is as true for low-pressure
areas as for highs. although reception tends
to be weaker. Reception is weaker when
waves pass from one pressure area across
another, than when they are confined to a
single area. Static is most frequent when
the isobars are far apart; that is, when the
waves travel across areas of little difference
in air pressure. )

So far as the state of the weather is con-
cerned, one may obtain as good resu]ts on a
night when it is raining or snowing and
blowing as when the skies arc clear, All
that is necessary is the right distribution of
pressure.

COLD AND WARM AIR

Listeners gencrally recognize the fact that
programs come in better on clear, cold eve-
nings than evenings with inoderate tempera-
tures. This is due, it seems. to a lower per-
centage of atmospheric moisture when nights
are cool than when they are warm. But it
must be remembered that a cool or cold
wave accompanies an intensive high pres-
sure, in which the isobars are close to-
gether, so again we fall back upon pressure
distribution. One exceptinn, however, may
be noted ; namely, the condition of the sum-

with static and fading.

_ mer atmosphere, which may be one of a rela-

tively high moisture-content even in a high
pressure area. Hence static is more com-
mon in summer than in winter. This high
frequency of static may be further attributed
to the greater number of low-pressure areas
passing across the country, the consequent
setting up of more “convection currents’” and
eddies in the summer air than in winter, and
the occurrence of numerous thunderstorms,
which are the expressions of a highly-electri-
fied atmosphere.

These observations, then, indicate that the
focal weather does not determine the degree
of clarity of reception or the intensity of
static. but rather that quality of reception
depends upon the locations of the receiving
instrument and the broadcasting station with
respect to the pressure distribution.

One more phenomenon of wide interest
seems to be associated with pressures. namely
fading. When the waves travel in a path
parallel to the isobars fading occurs.

A FIELD FOR RESEARCH

The experiments have hardly proceeded far
enough to allow of rigid conclusions, but
ohservers who have checked against the
statements made, have, on the whole, cor-
roborated them. In fact one newspaper uses
them as the basis for forecasting, for its
readers, the probable clarity of reception on
given nights. We need more observers in
various parts of the country. If these pre-
liminary qualitative records point toward a
common conclusion, then certainly quantita-
tive experiments along the same lines will
be eminently worth while. The U. S. Bureau
of Standards and some university physics
laboratories have conducted tests in this
field, but not as yet in any extensive man-
ner, for the specific purpose of determmining
quantitatively the relation between atmos-
pheric pressure and static. The results of
these limited observations can not be looked
upon as in any sense conclusive.

WEATHER OBSERVATIONS BY RADIO
Also, if we can show that static. fading

T1sCLEAR (= PARTLY CLOUOY
= CL0V0Y @ =RAIN
DaSNOW @ = REPORT MIISING

A weather map showing “isobars” close together, S
stations in Chicago will be strong and without static under these conditions.
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and associated phenomena arise from cer-
tain atmospheric conditions, then we may in
turn acquire information relative to the cir-
culation of the atmosphere itself. Such find-
ings may prove of tremendous assistance in
weather forecasting. While the U. S.
Weather Bureau pays for itself many times,
in terms of the savings to the public effected
through its forecasts, its efficiency is still
subject to improvement. Among other
things it is desirous of improving and ex-
tending its long-range forecasts; but io ac-
complish this we must possess more exact
data pertaining to the circulation of che air
in the high and low pressure areas and the
factors which affect their movement across
the country.

Dr. C. G. Abbott, supported by the Smith-
sonian Institution and the National Geo-
graphic Society, is conducting a series of
observations upon the variability in solar
radiation and correlating these with daily
temperatures on the earth in the hope of de-
termining a definite relationship between the
two, and to unravel the “mystery” of the
behavior of the lower atmosphere. The
work of Clayton in Argentina, where he
successfully forecast the weather a week in
advance by the aid of daily observations of
solar variability, gave the stimulus to Ab-
bott’s plans. Reference is made here to this
work n order to emphasize the desirability
for continued study of the relation hetween
radio reception, transmission and the atmos-
pheric circulation, in order to improve, not
only our radio technique, but also our under-
standing of the atmosphere in which we live
and which so vitally affects us.

HOW TO CO-OPERATE

If  any reader of this discussion should be
tempted to conduct observations along the
lines indicated, then perhaps a suggestion as
to the kind of observations to make will be
in order. The temperature, the state of the

weather (that is rain, snow. fogs. clouds or
a clear sky, the humidity and the pressure
(Continued on page 184)

Reception at Kansas City from broadcasting

It will be much

better than. for examole. at Duluth. Minn.: where fading is indicated, becauss the transmission

follows along an isobar. It should be understood, of course, that this statement applies to ths con-
ditions portrayed on this map and not at all times.
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Radio News of the Month (llustrated

By GEORGE WaALL
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Airplanes carrying mail on the ncw Twin-Cities-

Chicago route have receiving sets by which the

pilots are informed of the weather conditions to

be encountered by them. The reports are hroad-
cast cvery fifteen minutes.

ALASKA
FAIRBANKS
e

WASHINGTON
FORTDOUGLAS  D.C.
g UTAH )

Y PN
FLLEAVEN- &
WORTH KAN, 4

which the Norge's report of its flight to the pole

This shows the relay stations in the coursc over
were reported to Washington.

of the entertaimnent centers in
Berlin’s big new radio towers.
Dining and dancing will be en-
joyed 435 feel above the ground,
lo radio music from receivers
tuned i to stations in the tower
and elsewhere.  Other attrac-
tions may be noted.

Above is the artist’s conceﬁtion;

An enterprising “taxicabby” iw
Chicago ‘attracts fares by fur-
nishing free radio entertain-
menft for them during the ride.
Perliaps it takes their minds off

and postcards. Here are some of the gifts
&= the meter.

showered by them on the announcers at one. mid
western station.

Radio fans say it with other things than ﬂowqrs£

o
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HE wind was howling and the snow

swirling around the cozy cottage.

A fire of logs leapt and roared in the

huge fireplace that filled the living
room with warmth and radiance.

Mrs. Horton sat darning a thick, woollen
sock. Her sixteen-year-old son, commonly
called Budge, was soldering connections on
one home-made radio outfit while another
poured forth a lively dance number that was
being played by an orchestra out-of-doors in
a far away state where, the announcer said,
there were moonbeams and balmy air.

At that moment, a big car reached the top

of the sharp incline that was the end of the"

road. A blinding flash from its powerful
lights swept one window of the cottage
after another, then the car stopped. The
next instant a man came through the door
that Mrs. Horton opened hospitably. In his
great fur overcoat and cap he looked as big
as a huge grizzly.

“I beg your pardon, Madam,” he said,
“we have lost our way. It is very import-
ant that I should be where I can keep in
touch with my business associates for the
next few hours. Have you a phone?”

“Yes, we have,” Mrs. Horton answered,
“come right in.”

Budge slipped out without waiting to put
on a cap, for the chauffeur was opening the
hood and a sight of the big engine was not
to be missed. A few minutes later he re-
turned, with the chauffeur. They went over
to the radio set and, after a brief inspection,
disconnected the storage battery and car-
ried it out.

“We've been having battery troubles,
among others,” explained the stranger, who
introduced himself as Mr. Phelps. “I must
send John, my chauffeur, out to look for a
garage. He will come back for me as soon
as the repairs are made. I see he has bor-
rowed your boy's battery. Will you be able
to get along without the broadcasts for one
evening?”

“Get along without them!” exclaimed Mrs.
Horton, “it will be a relief. That boy near-
ly drives me mad with his radio. It's all
right when he is off in the woods, or around
doing his chores. Then I can bring in a
program I want and listen to it, but when he
is here he will not leave the receiver alone.
As soon as anything begins to come in as it
should, he tunes that out and tries for some-
thing else, and he is everlastingly pulling
his sets apart and making them over.”

Mr. Phelps laughed. *“That's the boy of
it.” he said. “I guess they are all like that.
Mine is.”

The chauffeur returned, followed by
Budge. “She’s working fairly well now,
sir,” he reported. “Budge here has let me
take his battery and the starter works all
right. Shall I start now. sir? 1 couldn’t
say how far I can get in this snow. but I'll
do the best I can.” )

Mr. Phelps looked at the wet snow cling-
ing to the chauffeur’s fur coat, then peered
out into the driving storm. Mrs. Horton
went to get a cup of coffee and a trio of fat,
sugar-covered doughnuts for the delecta-
tion of the chauffeur before he bucked the
storm again.

Mr. Phelps turned back to John. “Get the
car fixed as soon as you can and come back
for me,” he said. “Call me up when you
start—what is the number here, Mrs. —"

“Mrs. Horton,” his hostess informed him.
“Our number is J-53, ring six.”

“Yes, sir,” said John, between doughnuts.

Having disposed of the doughnuts and two
cups of coffee, John drove down the hill,
stepped on the gas as he climbed the rise to

By ARMSTRONG PERRY

the next ridge and was soon out of sight and
sound. Mr. Phelps glanced at his watch,
“Six o'clock,” he soliloquized. “That report
on the merger ought to be announced soon.”

“It’s a terrible night to be out,” said Mrs.
Horton from the door of the kitchen, where
she was busy preparing a chicken for the
frying pan.

“I don’t mind the weather when the car is
all right,” responded her guest. “I rather
enjoy a storm in the country and I don't mind
being snowed in, if T have time for it, but I
should not have taken a chance just at this
time when it is so vitally important for me
to keep in touch with business. You may
have read of the proposed railroad merger,
and the government decision that is expected
today?”

“I did,” said Budge, “but I couldn’t tell
what it was all about.”

Mr. Phelps glanced at his watch and went
to the phone. Not receiving a response from
Central at once, he turned the crank around
and around with increasing vigor. “Is any-
thing the matter with the ’‘phone?” he
asked.

“We haven’t used it today,” Budge an-
swered, “but we have been hearing other
subscribers’ rings on it as usual. Come to
think of it, though, it hasn’t rung once the
last hour or two.”

Mr. Phelps tried to ring again, then hung
up the receiver. “Dead!” he said. “What
a fool T was not to find out before the car
left. But after all, I might better be here
than stalled somewhere in a drift. Somehow
I never thought of the possibility of being
cut off from communication.” )

He turned to Budge. “This is serious.”
he said. “I can't be cut off from the world
now! There's too much depending on my
being in touch if anything goes wrong.”

“The news broadcast ought to carry such
news, hadn't it?” asked Budge. “WEAF
comes in at eight” And then, after a
moment’s hesitation: “But I loaned my
battery to your chauffeur 1

Mr. Phelps was walking back and forth
before the fireplace his head drooping
thoughtfully. Budge put on his cap. macki-
naw and arctics and slipped out of the door.
When he returned, Mr. Phelps was eating
his mother’s fried chicken but with an ap-
petite less keen than he would have had if
his mind were at ease. k

“I thought there might be some kreak in
the telephone wire that 1 could fix,” Budge

“There's Chicago—He is on

at cight. We can catch him

yet. Eight o'clock there s
nine here”
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Budge Puts It Through

reported, “but the snow has rrozen on the
wire and it is down for at least a half mile.”
He shook off the snow and warmed himself
before the fire.

Mr. Phelps looked up at the incandescent
lamp over his ‘head. ‘“The electric light wires
are all right,” he remarked.

“Yes, sir, they are heavier and they are put
up stronger,” Budge assented.

“Isn’t there some way that they hook a
radio set to the light wires?” asked Mr.
Phelps.

Budge, who had been feeling ‘helpless and
anxious over the plight of his guest, suddenly
saw possibilities. “Yes, sir, there is a way!”
he exclaimed as he grabbed a well-worn radio
handbook and began to search the index.
“Let's see, a battery substitute has to reduce
the light-line current—that means you've got
to have a transformer or a lot of resistance.
Then, the A.C. has to be changed to D.C.,
that takes a rectifier. And if you want to
hear good you've got to filter out the 60-
cycle hum. I believe I could build a battery
substitute, Mr. Phelps.”

Mr. Phelps looked at his watch.
hour ?” he asked, doubtfully.

“Whew !” Budge whistled.
if you will help.”

*

“In an

“Well, maybe,

* ok

Working feverishly, they completed the
home:made rectifier just as the hands of Mr.
Phelps’ watch showed eight o'clock. “I hope
the report on the merger won't be the first
thing on the schedule,” said Budge, as he
hastily connected the rectifier to the impro-
vised lamp board and the proper binding
posts on his set.

He turned the button that admitted the line
current to his hastily-constructed battery
substitute, put phones to Mr. Phelps’ ears
and his own, and slowly turned the rheostat
knob. The filament of the detector bulb
lighted at once. Unfortunately, he did not
notice that it glowed with an unwonted bril-
liancy—he was too busy trying to adjust his
controls to eliminate the 60-cycle hum that
drowned out most of what the announcer on
WEAF’s wave was saying:

“The following comes from Washington,

Just then there came a sudden and sepul-
chral silence in the radio receiver.
tector tube had burned out.

Mr. Phelps settled back with keen disan-
pointment, which for the lad’s sake he tried

(Continued on page 160)

The de-
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Radio Set Owners’ Information

THE USE OF A COUNTERPOISE

- (22) Waldo Pearce, of Hartford, Conn.,
asks:

Ques.—I have heard a lot about counter-
poises lately, and have wondered whether the
use of one in connection with my receiving
set would improve conditions any; and if
s0, in what respect ?

Ans.—Generally, a counterpoise is em-
ployed for transmission purposes, not for re-
ception. However, they have been, and are
deing, used for reception; and in many in-
stances have proven superior to a common
ground connection. The use of a counter-
poise in conjunction with an aerial will in-

AERIALj

COUNTERPOISE
(1704 WIRES)Y,

Shovying one method of erecting a counter-
poise. This is for use with a receiving set.

crease the selectivity of the antenna circuit;
and in some cases may allow the use of
direct coupling, without making the receiver
excessively broad in tuning. Many reports
have been received, to the effect that greater
distances can be covered when using a coun-
terpoise in place of a ground connection.
Since the utilization of a counterpoise con-
siderably decreases the resistance of the an-
tenna circuit, it is possible that the above
statement is sometimes correct.

The accompanying sketch shows a typical
aerial and counterpoise. It should be noted
that the counterpoise is strung directly be-
neath the aerial. The counterpoise should
be from three to ten feet above the earth
and, preferably, have two or three wires.

DRY CELLS FOR HEAVY DUTY

(23) Don C. Woodward, of Truxton, New
York, asks:

Ques.—I have a radio set that uses four
UV201-A vacuum tubes. There is no electric
current in this vicinity, so I am forced to use
four dry cells for lighting the tubes. I
have found this to be a very expensive prop-
osition, as the dry cells don't last any time.
Have you any suggestions as to what [ might
do to cut down the operating expense.

Ans.—We would suggest that you use a
bank of eight dry cells connected in series-

]
BEg

If dry cells are used for lighting vacuum tubes

of the 201-A type, a great economy is effected

by employing eight of them, connected in the
manner shown above.

+

parallel as shown in the accompanying
sketch. The eight cells used in this manner
will last a good deal longer than two single
sets of four as the current drain on each
cells is much less. The process of deteriora-
tion is, in consequence, much slower.

THIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partment is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the
editor of this department. No let-
ters will be answered by mail. The
editor will select from the letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully and in detail each month.
There will be no charge for this
service. Simply write to SET
OWNERS’ INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

AUDIO-AMPLIFIER TROUBLE

(24) Jos. Otott, of Bethlehem, Pa., asks:
Ques.—1 recently completed a five-tube
tuned radio-frequency set using CX-299
tubes. The volume was not sufficient so I
added another stage of audio-frequency am-
plification and used a UX-120 power tube,
The set works all right with the loud
speaker on two stages; but when I plug it
into the third stage I don’t get anything
much but a loud humming noise. Please
tell me how I can get rid of this.
Ans.—The best way to get rid of the hum
is to get rid of the last stage of audio-
frequency amplification. Even though other
means were taken to eliminate the hum, you
would never get what one could call good
quality of reproduction, Three stages pf
audjo-frequency amplification is impractic-
able, unless it be of the resistance- or im-
pedance-coupled type, neither of which will
necessarily give you any more volume.
We suggest that you employ but two
stages and use the UX-120 tube in ,thf
second stage. If the proper “B” and “C
battery voltages are employed on each of

AUDIO FREQ.
TRANSFORMER

o~

Circuit diagram of a two-
stage audio-frequency am-
plifier, using 414 volt dry-
cell tubes. The tube in

the audio-frequency tubes, you should not
only get good volume but good quality as
well.

The accompanying diagram shows how
the amplifier should be connected up. The
approximate. voltages for the “B” and “C”
batteries are given.

REVERSED DIAL READINGS

(25) M. Klinger, of Brooklyn, N. Y.,
asks:

Ques.—I built a dual-regeneration set on a
test panel and was very well satisfied with
the results. Then I rebuilt the same circuit
into a cabinet and am at a loss to under-
stand why the broadcast wave-band operates
the reverse of what it ordinarily should, on
the dials of the set. For example, WEAF is
received around 70 to 75 on most any set,
whereas my set receives this station at 25.
This reversal of form is true throughout the
entire wave-length range of the set. Can
you enlighten me as to what corrections are
necessary to overcome this defect?

Ans.—The trouble you make reference to
is due to either the variable condensers or
the dials. There are two types of variable

ROTARY PLATES

N OF
oL 4]
& :

-

T EUSTATIONARY PLATES

L ‘WRONG o 2 RIGHT

Be sure and get the right type of dials for

your variable condensers if you want them to

register correctly; and set each at zero with the
condenser plates out, as shown.

condensers and dials, clockwise and anti-
clockwisc. The capacity (and consequently
the wave-length adjustment) of a clockwise
variable condenser increases as the shaft is
turned towards the right. The capacity of
an anti-clockwise condenser is increased as
the shaft is turned towards the left. In
either case the capacity increases as the ro-
tary plates extend further into the space
between the stationary plates.

Either you are using clockwise dials with
anti-clockwise variable .condensers, or vice-
versa. No doubt your dials read zero when
the plates of the condensers are completely
intermeshed.

It may be that you have just overlooked
the little matter of setting both dials at
zero with the rotary plates of the conden-
sers all the way out. The accompanying
sketch illustrates just what we mean.

AUDIO FREAQ. OPEN
TRANSFORMER . CIRCUIT JACK

PN

FIZOF
_Ap

RHEOSTAT

DOUBLE
CIRCUITI JACK

the last stage is a power

amplifier and should give

sufficient volume under
most conditions.

T T ke

A 4% vouTs

“B" 135 VOLTS.
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About *““Cavalleria’’ and WRNY

By CHARLES D. ISAACSON, Program Director WRNY

b o ik ~ WY N

LA MOINEAU"
The Sparrow, from
Montmartre,
France—the wild-
est who ever went

. ] on the air over
> WRNY.

DR. FELIX ADLER

Founder of Ethical
Culture, who made
his first radio ad- @
dress on its Gold- p&
en Anniversary §
through WRNY.

pe

"1 VIOLA BLANCHEY
Fine coloratura so-
L3 1 prano, who is
frequently heard
2 over WRNY.

i3
Clarence Bloemker §
The St. Louis ten-
or, has a fresh,
rich voice. You
will hear him often
at WRNY.

EVA SOBLE
Petite prima donna:
of the Music Box,
whose oriental
songs are heard

over WRNY.

e

= .
RENE FONCK

French ace of aces,
who is flying from

4 New York to Par-
] is. spoke at WR-
'} NY, coming and

going,

JUDSON HOUSE

who starred in
*Cavalleria Rusti-
cana” during the
Edison Hour at
WRNY.

MONA MORGAN
Gave Shakespear-
jan interpretations
at WRNY. She
“ | has starred lately
with Walter

Hampden.

o
;14 _" ; J’T"

THE THRILLING “THUNDERBOLT”

The roar of this Coney Island attraction went on
the air over WRNY.

€6 NTERMEZZO from Cavalleria Rus-

ticana”"—requests come again ' and

again for that famous melody to

WRNY. Hand organs grind it out
and everybody sings it. And so Mascagni's
fame goes on and on. Recently we in-
cluded a whole scene from “Cavalleria” in
the Edison Hour, when the Edison Ensem-
ble, Maude Morgan, harpist, and Judson
House, American tenor, gave it over the air.
So I am going to tell you something about
this famous opera. It has only one act, but
it brought immortality to its composer over-
night.

Pietro Mascagni, a disappointed dreamer,
eking out a mere existence teaching music,
heard of a contest for one-act operas.
Urged on by his ever hopefu!l wife, Mas-
cagni, a failure, determined to try again.
He rushed out the score, and knowing that
it was his greatest effort, he dared to im-
agine he might win. And he did. Heard
at Rome, “Cavalleria” was acclaimed by the
Italian public. “Rustic Chivalry” (the Eng-
lish translation), was heard all over the
world; and little Mascagni found his name
alongside Verdi, Beethoven, Mozart. While
Mascagni has written many operas since,
he has never equalled ‘“Cavalleria.” But
his fame will endure through this true mas-
terpiece of genius.

STORY OF THE OPERA

The scene is laid in Sicily on an Easter
morning. Facing the cathedral is the inn of

(Continued on page 178)

FRANCE AND AMERICA MEET AT WRNY

5

WRNY’s radio ambassador, Georgette Nyrielle,
with France's consul-general, Maxime Mogendre,
and Mr. Isaacson. 2
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Helena Rubinstein

who has been the
adviser of a czar-

K ina and an em-
4 press, counsels
F@ WRNY listeners.
3

" Sl

LSy

r

&

=

Berton Churehill
“Alias the Deac-
on,” is a delight to
WRNY fans in his
interesting charac-

ter sketches,

Vladmir Graffman
Genius of the vio.
lin, and his artist

students, are a

fortnightly treat

broadcast by WR-
N

IR

N

L

Hon. Joab B. Banton
District attorney of
New York, who
delivered an ad-
dress on the con-
stitution in WR-
NY's legal series.

G

Ferruccio Corradetti
Veteran singer and
instructor, who re-
tains a  youthful
voice at 65, a reg-
ular at WRNY.

Sl Ty S

MARCELLA GEON
Well known for
her fine accompani-
ments and instruc-
tion, is directing a
concert series at

[
i

e

= =

Will Irwin, the famous author, with the
{Man of Mpystery, before WRNY’s micro-

phone at the McC}ure’s dinner.
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BOUT this time of the year, the
really enthusiastic radio fan often
propounds the above question. The
answer today is, emphatically, Yes!

Three, or even two years ago, such an an-
swer could not be made definitely without
quite a lot of qualification; bfit the advance-
ment of radio in the past two years has been
so great that today portable sets are entirely
practical and can be made in various sizes,
shapes and  styles, to answer any purpose.
We shall show the radio fan how portable
sets can be made even more practieal, and
how they can be used to the greatest advan-
tage; home-made sets and other details of
importance will be touched upon. If you are
at all interested in taking a set away with
you on your vacation, or want to have a use-
ful set on week end trips, read on,

When considering users of portable re-
ceivers, three distinct classes must be taken
into consideration. First, we have the per-
son who.atravels by automobile: he is the
most fortunate because with him weight
docs not have to be considered, and any de-
sired type of set can be employed, if it is
of reasonable proportions. The second is
the “hiker,” or person who travels by foot,
who must economize every ounce of weight
and cubic inch of space. His problem is ex-
actly opposite to that of the automobilist.
The third is the person who travels by train
or other public conveyance, whose problem
may be likened somewhat to that of the
hiker, although the two cases are not abso-
Jute'v alike. Therefore, before considering
the type of portahle receiver to buy or to
construct, let us decide in just what way it
w'll be transported.

If the automobile is to be the conveyance,

By A. P. PECK

you can take along any type from a simple
crystal receiver up to the largest of super-
heterodynes, If_you are going to travel by
foot, a very small and compact. crystal re-
ceiver together with a portable aerial, will
be quite satisfactory. Obviously the hiker
will not travel very far from the large cities,
and therefore will always be near to broad-
cast stations. A crystal set will serve his
purposes nicely. The vacuum-tube fan will
undoubtedly want to build a small set using
one or two tubes and dry-cell power supply.

For the traveler who uses public con-
veyances,.a three-tube set of small and com-
pact dimensions will be found quite satisfac-
tory; and by judiciously selecting the appa-
ratus, tubes and batteries to be used, the
smallest possible amount of weight will be
added to the traveling equipment.

The portable radio sets illustrated lhere
will give the reader a very good idea of the
type of receivers in general use today. It
is exceedingly difficult for one not acquaint-
ed with the specific conditions and individual
requirements to advise exactly the tvpe of
set that must be used. Only general sug-
gestions can be given.

IMPROVISING A PORTABLE ANTENNA

The writer once heard a story of an ab-
sent-minded but resourceful radio fan which
is well worth passing on. It seems that this
fan spent several weeks prior to a trip into
the mountains in his car, in designing and
constructing a portable receiver. Joyfully
he tried it out at home and found it to work
to perfection. Accordingly it was bundled

.into the car and he started off in high

spirits. The site of the camp for the first

sent-minded he was somewhat

evening was duly reached and, as soon as
preparations for supper were under way,
the portable set was unpacked. It was a
beautiful affair, using a three-tube circuit
and very compact. When it came to the
actual setting vup of the set, he found that
no aerial and ground equipment had been
provided. He was many miles from the
nearest town and it looked as though no
radio entertainment would be available that
evening.

However, even though this fan was ab-
ingenious.
On searching through his tool box, he dis-
covered several lengths of wire. He fastened
one end of a length under a bolt head on
the body of the car and clamped it firmly
in position, making good contact with the
metal. The other end of the wire was
fastened to the antenna binding post of the
set. Another piece of wire was fastened
to the ground binding post and its other end,
bared for a space of three or four inches,
was thrust into a moist spot in the ground.
If necessary, he could have poured several
pails of water over the ground. However,
with this makeshift antenna and ground he
soon had the radio set working and enjoyed
a pleasant evening.

This demonstrates graphically, how a little
ingenuity will aid you in operating a portahle
set. It does not require a very great
stretch of imagination to suppose that the
above mentioned fan always “forgot” his
antenna in the future and employed the hody
of the car in this capacity. However, while
a crude antenna system will give fairly good
results, it is much better to be equipped with
one that is really good and that will deliver

Boating or swimming to the strains of a‘jazz-band, brought to
the spot by a portable receiver, is ‘3" mighty pleasant way to

spend a summer's day.
Photos courtesy of Radio Corp. of America and Operadio Corp.
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A portable receiver
which has a built-in
speaker and is easily
carried on a trip,
Photo courtesy of
Ozarke, Inc.

the best results. If you have such you can
even amuse yourself, during the later hours
of the evening, by trying your hand at tun-
ing in DX. An excellent type of antenna
for portable receivers is made by pressing
into service a metal tape of the type that
winds up on a drum and so takes up but
little space, together with a couple of in-
sulators for suspending the two ends. You
can undoubtedly find a nearby high spot, such
as a tree, to fasten one end; and the other
can then be brought down to a point near the
set. A short piece of flexible wire with a
clip on one end provides a lead to the set.

In case you are ome oi those radio en-
thusiasts who like to have everything of the
very best, you can make up your own port-
able antenna by procuring about one hundred
feet of Y4-inch brass ribbon, about No. 20
gauge, and winding it on a spool similar to
that used for a cloth or steel tape measure.
Such a portable antenna will give the best of
results, and furthermore, it will not rust,
which is a big advantage, particularly as a
portable antenna is to be used under all
kinds of climatic conditions.

However, brass ribbon or surveyor's steel
tape costs more than ordinary copper Wire.
Therefore, if you want to exercise a little
economy, you can do so at the expense of
convenience by merely carrying a 100-foot
roll of No. 16 or 18 bare copper wire. This
can be strung up between any two convemni-
ent points, The small wire is advised be-
cause it will not have to stand the stresses
that are part of the everyday life of the
ordinary permanent antenna, and will provide
a smaller and lighter roll. Again, provide
two small insulators as part of your equip-
ment so that your antenna can be prpper}y
strung. With the bare copper wire it will
usually be found possible to'lea(l your wire
directly to the set, eliminating the flexible
lead with the clip mentioned above.

CONVENIENT GROUND CONNECTIONS

One make-shift ground has been described,
but others can be used. Provide two feet of
v4-inch copper or brass rod, sharpened at
one end: a short length of flexible wire
should be ‘soldered to the blunt end qf this
rod, with the other end scraped of its insula-
tion and connected to the ground binding
post on the radio set. With a good" sharp
point on the rod, no trouble §hould be ex-
perienced in thrusting it for its full length
into the ground. Thus a far better contact
will be established than is the case with only
a few inches of comparatively small wire.

If you are going to use your portable set
at the sea-shore or near a lake or stream,
voi have an ideal location for a ground con-
nection. The rod just mentioned can be laxgi
in ‘the water resting on the botgom, and it
will give a good ground connection; or any
old piece of metal, such as a tin can, can
be. used for making ground connection in
water. Twist the wire leading from the
set to the ground firmly around some pro-
jecting portion of the can, and sink the can
to the bottom. This makes an effective

ground connection when used in salt water,
or even in fresh water lakes and streams,

LIGHTING-WIRE CONNECTIONS

While the above described make-shift an-
tennae and grounds are quite satisfactory
from the standpoint of the person who is
traveling by automobile or by foot, the radio
fan who is going to spend his vacation at
hotels will find few of them suited to his
needs. However, in all but the smallest of
small-town hotels, electricity is used for
lighting purposes, and the traveler can use
the electric light circuit in the room for
providing his antenna. The condenser plugs
used as antennae give quite satisfactory re-
sults; by merely twisting a piece of wire
around a projecting portion of one of the
light fixtures and connecting the other end
of the wire to the antenna binding post of
the set, a substitute antenna is obtained
which will give surprising results. The
writer has used one in his own home several
times for testing out sets, and finds it to be
good, but not quite as efficient as a well-
made outside antenna of the permanent
type.

As to the ground connection for use in-
doors in hotels and similar locations, it will
usually be found that a water pipe is avail-
able. For the purpose of making a ground
connection the traveler should provide a
piece of flexible insulated wire, at least
twenty feet long, and fasten a large battery
clip to one end of it. It is then a very
simple matter to scrape a little of the paint
from an available water pipe and fix the
clip firmly to the portion so exposed. This
procedure can also be carried out with a
steam or hot water radiator, fastening the
clip to any convenient part of the system.

TUBES AND BATTERIES

While a small radio set in itself does
not weigh very much and is not a particu-
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When packing the camping equip- ~
ment, remember that a portable
radio set with a convenient loop
will provide amusement and en-

tertainment, as well as keep you
in touch with the world.

Photos courtesvy of Radio Corp.
of America
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larly great burden, still when it is fully
equipped with the necessary tubes, batteries
and some type of loud speaker, the weight
ds greatly increased. It is of course necessary
to exercise judgment in the selection of these
parts, so that the weight and volume will
not be increased heyond the limits set by
convenience.

The automobilist can disregard the “A”
battery when equipping his set, because the
storage battery in the car may readily be
employed for furnishing the “A” current.
It is necessary only to provide a pair of
flexible leads, of length sufficient to reach
from the set to the car battery, with a large
battery clip fastened to each. These clips
are then employed for making good firm
contact with the battery terminals. Most
cars in operation today employ standard 6-
volt batteries; and therefore, such a current
supply can be employed for operating UX-
201A tubes or 6-volt power tubes. In the
case of a 12-volt storage battery, one of the
clips can be fastened to the end terminal,
and the other clip to the terminal of the third
cell up from that end, thus supplying 6
volts. If UX-199 tubes are used, the stor-
age battery of the car can again be em-
ployed, with only two of the cells con-
nected in the circuit. For 135-volt dry cell
tubes, one ccll of the car battery can be used;
but care must be taken not to advance the
rheostat too far, as otherwise the tubes may
be burned out. This is also true when using
UX-199 tubes on the 4-volt source of supply.

As to “B” batteries for the automobilist,
the size is not so important as the weight
and need not be given very great considera-
tion. Of course, the larger size of “B"” bat-
tery will give longer and more satisfactory
service under all operating conditions.

For the hiker or the traveler who must
carry his set for comparatively great dis-
tances, UX-199 tubes are by far the most de-

(Continued on page 186) °



www.americanradiohistory.com

120

3‘I-I"E‘- e JV-A :, :_.J*'va

i

Ft e ETER

.

The characteristics of these v:}:'uum'tubes are given iri the vacuum tube chart on page 122.
4314-volt “A’ battery for lighting the filament.
There is no necessi

of any audio-frequency amplifier.
bindifg posts are included on the tube itself,

which might otherwise cause the tube to become noisy.

3V-A is a standard 5-volt tube,
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UX-201-A
CX-301-A

Ux 200
CX 300

The first tube is of the dry-cell type, requiring a
5VX is a power amplifier which can be used in the last stage
ty of changing any of the wiring in the set for the addition of more “B” battery, as
SVA has a sponge rubber ring included as a part of the base which tends to absorb all vibrations
The next type of tube is for use as a detector only.

The last is the well-known 201-A

type, which can be employed as a detector or an amplifier.

Uacuum Tubes and Their Uses

By M. L. Muhieman

IWe believe this article on vacuum tubes to be of particular value at this time when so many
changes and improvements have been made in receiving circuits and especially audio frequency

amplifiers.

Mr. Muhleman has included a non-technical explanation of the operation of the

vacuum tube which should be of considerable interest to the layman.

ANY years ago Thomas A. Edison

discovered that the filament of an

ordinary electric light bulb emits

a steady stream of “electrons”
when in a state of incandescence. To put
it more clearly, exceedingly minute electri-
fied particles of the filament are thrown off
into the evacuated space within the bulb and
bombard the glass enclosure. This is known
as the “Edison effect.”

Dr. J. A. Fleming, an Englishman, found
a very important use for the Edison effect.
He invented the two-element vacuum tube,
commonly known as the “Fleming Valve.
This device is nothing much more than a
specially-constructed electric light bulb with
a thin metal clectrode placed near the fila-
ment. There are three wires on the outside
of the bulb, the two filament leads and the
one from the metal electrode, which today
is called the “Plate” in America and the
“Anode” in Furope, where the filament is
known as the “Cathode.”

The theory of the operation of the Flem-
ing Valve is comparatively simple. An elec-
tron stream is conductive, that is to say it
forms a very good path for an electric cur-
rent. Since the metal square or plate is
bombarded by the electrons from the fila-

gl e

ment, if we connect the positive terminal
of a battery to the plate and the negative

— |
FiG. | ELECTRON
STREAM
FILAMENT — AL
N
= ralII]Y f\'
iy
| Al BATTERY |y |
i| “A" BATTERY I
e |
CORRENT FLOW .

A sketch demonstrating the action of the orig-
inal Fleming two-element vacuum tube. The
electron stream from the lighted filament bom-
bards the ‘‘plate’’ and provides a path for the
flow of current from the *B” battery. This
was the first and simplest form of vacuum
tube. The above circuit diagram as well as
others in this article, shows the flow of “B”
battery current from plate to filament, or, from
positive to negative, in the conventional manner.
As a matter of fact, the flow is_from the fila-
ment to the plate, or from negative to positive,

The MU-20 tubes shown above are designed specifically for use in resistance- or impedance-

coupled A.F. amplifiers.
impedance.

They have an exceptionally high amplification factor and a high output
Both the MU-6 and the W.E. 216-A are power amplifiers for use in the last stage of

any type of A.F. amplifier, They both have a low output impedance.
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terminal to one of the filament wires, two
things will happen: first, the major portion
of the electron stream will be directed
towards the plate as the positive voltage of
the battery attracts it; and second, a cur-
rent will flow. Fig. 1 serves to illustrate the
action. Every time the filament is lighted
by the current of the “A” battery, current
\\:111 ﬂow from the “B” battery, as a complete
circuit is provided by the electron stream.

It is unfortunate that the terms “negative”
and “positive” were confused in earlier days.
It was formerly assumed that the flow of a
current was from positive to negative. Act-
ually, the flow is from negative to positive,
as can well be understood if it is remem-
bered that electrons are negative charges of
electricity. Thus, the presence of a large
number of electrons creates a high negative
potential. It is apparent then that a posi-
tive potential is nothing more than a rela-
tively smaller number of negative electrons.
The high pressure side then is always nega-
tive and consequently the flow of current is
toward the positive pole or low-pressure
side. Enough {for the basic action of the
Fleming Valve.

THE THREE-ELEMENT VACUUM TUBE

Some years later Dr. Lee de Forest added
another element called the “Grid.” Thus was
born the three-element tube or “triode”
named by de Forest, the Audion. With the
addition of the Grid in the vacuum tube,
things started to happen. The underlying
theory as applied by Edison and Fleming
remained the same. The tube functioned in
the same way; but the Grid, a little wire
mesh interposed between the filiment and
plate, made possible increased control of the
current flowing from the “B” battery.

Let us consider the action. Fig. 2 shows
the three-element vacuum tube connected up
in the conventional manner, Assume that
the filament is lighted. * We know. then,
that current is flowing out of the “B” bat-
tery as it is evident that the open-work grid
does not materially obstruct the stream of
electrons. However, if we connect the
neaative terminal of another battery to the
or'd lead the electrons will be repelled by
the grid so that comparatively few will man-
age to reach the plate. Consequently the
path of the electrons is less conductive, and
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less current can flow from the “B” battery.
If we connect the positive terminal of the
“C” battery to the grid, however, the elec-
trons will be attracted by it, in the same
manner as they are by the plate, and the
stream will be increased. In this case the
grid assists the plate in the work of attract-
ing the electrons, and as a result a greater
current can flow from the “B” battery. The
extent to which the electron stream is affect-
ed is dependent 1upon, first, theivoltage of the
“B” battery and, secondly, on-the positive
or negative voltage of the “C” battery.
Now let us apply the Audion or three-ele-
ment tube to a radio receiving circuit, so that
we may review briefly the fundamental ope-
ration. We will leave out many details, as
we wish only to describe the simple func-
tions of the three eclements. Let _us turn
our attention to the circuit diagram of Fig.
3. We have relieved ourselves of the “C”
battery for the time being and connected
the grid of the tube directly to the antenna
circuit. The filament is lighted and a steady
current is flowing out of the “B” battery.
Until a voltage is impressed on the grid,
there will be no variation or fluctuation of
the “B” current, and conseguently no sound
in the head-phones, which are connected in
the plate circuit. However, as soon as the
antenna system picks up ener‘gy.from a pass-
ing radio wave, the energy 1s impressed on
the grid as an alternating voltage. Im-
mediately the electron stream is affected,
which in turn causes the current from the
“B” battery to fluctuate. [For every little
change of voltage on the grid there is a large
variation of the *“B” battery current or
“plate current” as we call it. _Since the
current induced in a radio receiving circuit,
from a radio wave, is constantly changing its
direction of flow, the voltage impressed on
the grid is at one instant negative and at
the next instant positive. Therefore, the
flow of plate current is less at one instant
than it is the next. - The flow of plate cur-
rent never changes its direction, it changes
in degree only as indicated ; yet it is always a
faithful reproduction of the wariation of the
original radio wave.
THE THREE FUNCTIONS OF THE TUBES

If the vacuum tube is functioning as a
radio-frequency amplifier (that is, increas-
ing the strength of the radio currents before
they have been made audible) the plate cur-
rent produced will resemble the original im-
pulses in form, as shown in Fig. 4A, and
will be dissimilar only to the extent that all
current variations will be positive.

If the tube is functioning as an audio-
frequency amplifier (that is, increasing the
strength of the currents after they have been
made audible) the plate current variations

Sl T L

A new storage-
battery type
power amplifier
tube, for use in
the last stage
audio amplifier
only, T his
tube takes the
same filament
voltage and
filament cur-
rent as the No.
t12 tube shown
above, but em-
ploys a “B”
. voltage of 180
and a 4034-vclt
“C”  battery.
Special means
should be pro-
vided for
handling i t s

heavy output.
Two arrange-
ments are
L shown in Fig.
o UX-IT
*CX-37!

T* se power amplifier
tubes are designed for use

in the last stage of an i

audio frequency amplifier. ,’(_;"

On the lef is a dry cell - P

tube which requires a 434- i P

volt "“A” battery. The W
ap—

center tube employs ex- 2 A0 STHE
ceptionally high “B” bat- —a

tery voltage, and is usu- :
ally-¢mployed with an am-
plifier that operates from
the, house current. This
tube“can also be used for
transmitting pur.
poses. The right-hand tube
is of the’ storage battery
type and has a very rug-
ged filament. It makes
an excellent detector tube
as well as a power ampli-

fier.

UX-120
cX 220

will be exactly the same as the grid varia-
tions but much larger in amplitude. Fig.
4 A again serves as an illustration. In this
case all voltage variations impressed on the
grid are positive and not an alternation
from positive to negative as in the case of
he radio-frequency voltages.

!
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FIG 2

Illustrating the effects of a positive and a nega-
tive “C’ battery voltages on the grid of a
vacuum tube. When the voltage is negative,
as shown at A, the “B” current flow is low,
as the flow of electrons to the plate is greatly
reduced. When the grid voltage is positive,
however, as shown at B, the electron stream is
increased and consequently the flow of “B”
current is greater. This explains why the use
of a *“C” battery lengthens the life of “B”
batteries.

The action of a vacuum tube employed as
a detector is a bit different. It is known
that before auything can be hecard in the
head-phones or loud speaker the radio-fre-
quency currents must be “rectified.” In or-
der to actuate the diaphragm of the phone
or the speaker there must be a series of im-
pulses or fluctuations in the plate circuit of
the detector tube. To obtain these it is
necessary to block out or eliminate ctvery
other half cycle of the alternation of the
radio-fréquency current. This is accom-
plished by maintaining the grid at a negative
voltage, in one manner or another, so that all
negative variations of the radio wave cut the
flow of plate current practically to zero. To
elucidate ; since the grid is already negative,
a negative voltage variation will make it
more ncgative, thus reducing the electron
stream to the plate. A positize voltage vari-
ation, however, will tend to decrease the
negative value on the grid, thus increasing
the clectron stream and the flow of plate
current. It is seen, then, that the plate cir-
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Ux 210
CX 310

cuit gives response to positive voltage varia-
tions only, so in effect, the negative half
of each cycle of the radio-frequency cur-
rent eliminated. Fig. 4B shows the result.

PRESENT-DAY VACUUM TUBES

Prescut-day vacnmum tubes operate on ex-
actly the same . principle as the original
Audion. They have, however, been greatly
improved in construction. The elements are
made of better materials and their designs
have been made more efficient. Furthermore,
the process of evacuation, which in the past
was one of the most difficult problems, is
now quite simple and far more effective.
The devices employed in modern vacuum-
tube factories insure nearly a perfect
vacuum, which is so important a factor in
the operation of the vacuum tube. Fila-
ments have also been improved and present
types take less current to light and supply a
greater electron emission.

Through diligent research work, engineers
have found that a “one design” vacuum tube
cannot be the most suitable for all purposes.
Today we have special tubes for radio-fre-
quency amplification, for detection, and for
audio-frequency amplification, including some
of large size to which higher power may be
applied. Though most of them look quite
the same, thcy have different “characteris-
tics.” The size and the shape of the ele-
ments and the distance between them have
more to do in determining the characteris-
tics of the tube than anything else.

If you want the best of results from your
receiving set it is important that you know
“what is what” in the way of tubes.

“CHARACTERISTICS”

The average radio fan loses courage as
soon as he is confronted by the word “char-

G I

A new type of
detector tube
which has
greater  sensi-
tivity than
former types,
due to the use
of an alkaline
vapor. It can

be used as a

detector in any

type of receiv-
ing circuit.

UX-200-A
CX-300-A
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L
Uv-199 Ux-199 WD-1i
c-299 CO(-ZQQ cC-n

A group of dry-cell vacuum tubes,

WX-lg
cX-iz

wp-i2
C=12

The first two differ only as to the type of base; both are in-

tended to be operated from a 414-volt “A" battery, that is, three dry-cells connected in series.

The filaments draw very little current, as can be determined from the chart.

The last three

tubes also have identic;l characteristics, but are designed to fit different types of sockets. These
tubes operate from a single 114-volt dry cell and draw approximately 14 ampere of current. The
filaments arc oxide-coated and very rugged.

acteristics.”_for he fears shar directly fnllow-

124

Making a Business of [hventions

HE olu sayving. “There is money in
almost anything—if the busincss is
operated properly” is worth consid-
ering deeply by persons who desire
to accumulate money irom patented inven-
tions. )

A general knowledge of the patent laws 1s
not so difficult to acquire as the average man
seems to think. Such knowledge will enable
inventors to distinguish the proper proced-
ure of making pateuts pay.

Unfortunately, most ol them today do not
know the fundamental principles of determ-
ining whether, for instance, a particular de-
vice may be patented, or whether one in-
vention infringes upon another: Yet no
great amount of study is required.

Familiarity with the patent laws would
have benefited many of those individuals who
have overlooked opportunities of protecting
profitable things. No doubt many present-
day radio experimenters have vaguc ideas
of what things are patentable; perhaps
some of them have discovered valuable
things but failed to secure the protection
which they are justified in obtaining
through the patent laws. Persons who ac-
tually discover and invent some new and
advantageous things. injure not
only themselves by failing to ob-
tain patents, for the public often
is deprived of the benefits of the
uses of such things.

WHAT IS PATENTABLE?

The most common question
among inventors is “can I obtain
a patent on my invention?” It is
not difficult to answer such a
question, at least with fair cer-
tainty of correctness. Is the in-
vention new and uscful? 1f so,
generally a patent can be obtained.
It does not matter if the parts are
old, provided they are arranged
in a new and beneficial manner.

Sometimes merely changing the
material of a well-known art’cle
will produce far superior results.

A patent can be obtained on
a cnmbination of old elements;
the main requirement is that the old elements
must operate together to produce a new and
useful result, different from those obtained
by their separate use.

A plain example of this phase of the natent

that there are twa distinet classes af vaennm

By L. T. PARKER*

T he advice set forth herein, by a man who knows the various pitfalls that inventors are liable to
encounter, should be well digested by anyone who does or may do serious experimental work.

large one. Altogether, the outcome depends
upon many things. The main thing for the
average inventor to remember is not to over-
look the simple ideas. If the invention is
nle)w and useful, the chances are, it is patent-
able.

PROTECTION OF PATENTS3

The matter of infringement is another
subjcct of importance to inventors. The im-
portant thing to remember is that the courts
are in favor of giving the decision to the
inventor, when it is possible to do so. Of
course, there are numerous hearsay cases of
which it is said inventors are robbed of
their inventions, but when these instances
are investigated, it will usually be learned
that the patent itself was not sufficiently
strong to justify the courts in upholding it.

It is not a simple matter to avoid the in-
fringement of a valid patent, provided it
is a strong one, properly worded. The long
and well-known litigation between Drs. de
Forest and Fleming relative to the audion
patent- is a fair example of the assertion that
the courts are partial to inventors who are
deserving. Although Dr. de Forest actually
improved the usefulness of the audion to’ a

1
;

An important thing for inventors to remember
is to keep records of every experiment per-
formed and have them witnessed at the time.

t extent i .of .
grea}\j\m W. 35}3?&‘5,"’5 ué.&l 8& éf owas clared
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The 414-volt tube is the more economical
of the two, as it requires less filament cur-
rent than the 1%4-volt type. Though it has
not the high-amplification characteristics of
the larger type storage-battery tubes, it is a
most excellent detector and radio-frequency
amplifier and a fair audio amplifier. In-
cluded in this class is a recent arrival, also
a 414-volt tube but which draws ouly 14-am-
pere of current for the filament; it is de-
signed for use in the last stage of audio-
frequency amplification. It is virtually a
power amplifier. The use of one will relieve
the difficulty experienced in obtaining good
volume without a loss in quality when em-
ploying the regular type of 41%-volt tube.

The second class includes all the common
forms of tubes designed to operate from a
storage battery. Most of them have thori-
ated filaments and require only !4-ampere
of current. The exceptions are those with
oxide-coated filaments, drawing usually V:-
ampere of current, which are designed for
use as power amplifiers. The characteristics
of the latter type are such that they make

Radio News for dugust, 1926

vention. And this is true even though add-
ing to it is a material improvement of the
original patented article. The law permiis
persons to make identically the same patent-
cd device if a part is eliminated, but it will
not permit other inventors to make the
patented thing plus one or more additional
parts. There is no question that the Super-
Hcterodyne is an improvement on the Het-
erodyne, but nevertheless the former is
considered an infringement of the latter.
And this is a fact even though the Hetero-
dyne was not originally intended to cover
concert reception.

All of these things are very important for
inventors to know. The business of invent-
ing things has been very profitable to many
folks. But in a sense, it is a business and to
succecd in any business requires knowledge
of certain important principles. An exper-
ienced inventor realizes the necessity of
knowing the fundamental principles of the
business without having to consult a patent
attorney in every instance.

NECESSITY OF XEEPING RECORDS

Marcont has made a very com-
plete study of the patent laws, and
he is able to ‘distinguish whether
or not a thing is likely to with-
stand patent litigation. This
knowledge is very evident when a
history of the wireless invention
is given consideration. Further-
more, he won his case in the
face of heavy odds, simply be-
cause he had carried on the work
of invention in the proper way
and made records of every ex-
periment, so that these were at
hand to convince the courts as to
the earliest time when the inven-
tion was conceived.

That is another very important
thing for all inventors to remem-
ber, Never make an experiment
without keeping a complete rec-
ord of every thing that is done:
and then follow it up with 2 de-
tailed description of the ,esults
which are accomplished. Then
these records should be signed by a few
reliable friends, as proof that the dates are
positive, and not faked. Not only are rec-
ords a good thing to have for the purpose of
proving priority, but many times an experi-
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Radio and the C.M.T.C.

By CAPT. JOHN L. AUTREY*

Every young man who reads these words is interested in radio—and in this article is told how
you can get instructions from the best teacher in the country, Uncle Sam.

HE Citizens’ Military Training
Camps this summer offer to qualified
radio fans an exceptional opportunity
to learn, at no personal expense, some-
thing about modern receiving and transmit-
ting equipment. The great Signal Corps
school at Fort Monmouth, N. J., where the
Army's radio laboratories are located, will
be open to interested young men between
the ages of 17 and 24, for thirty days be-
ginning August 6. In other parts of the
country, too, arc camps devoted to the vari-
ous phases of military communication, in-
cluding radio’s companion subjects, teleg-
raphy and telephony.
The most advanced of the courses, how-
ever, will be held at Fort Monmouth, the

and in many instances has actually led the
field. New circuits and new sets are con-
stantly being built or experimented with,
in an effort to bring radio into as perfect a
state as possible; and amateurs attending
the camps are willingly given the benefits of
these studies.

The majority of amateur transmitters al-
ready know that they have a decided friend
in the Signal Corps. Accordingly, they are
eagerly working hand in hand with the army
in forming a communication net extending
over the entire country. Such a plan was
approved by the War Department a year
ago, and the affiliation of civilian amateur
transmitters with the Signal Corps has gone
forward apace.

A radio class in the C. M. T. C. at Camp Meade, Maryland.

equipment there being much more up to
date and the facilities greater than at other
posts. Students will be taught to operate
the different kinds of army sets, especially
the short-wave loop set operating on the
band from 68 to 75 meters. In addition, all
amateur transmitters who hold a commercial
first grade operator’s license will be per-
mitted to handle traffic at 2CXL, the Army
amateur radio net-control station.

Complete receiving and transmitting sta-
tions will be set up and dismantled in the
field, and communication nets will be formed
just as they would in time of war. So effi-
cient are army methods, developed through
years of experimentation and practice, that
field stations can be set up and begin trans-
mitting within ten minutes.

Interesting features of the Fort Monmouth
encampment will be the establishment of a
radio net for an entire army division in the
field, and a visit to the big station of the
Radio Corporation of America, WJZ,

SIGNAL CORPS AMATEUR RESERVE

Transmitting amateurs who attend the Sig-
nal Corps camps in any part of the country
will find the training they receive of great
value to them when they return to their
own stations. The army has always kept
abreast of new developments in radio science,

*Signal Corps, U. S. A.

The most salient features of the plan are:

(a) To provide channels of communica-
tion throughout the United States for use
in emergencies when ordinary means of com-
munication, such as telegraph and telephone
lines, are destroyed by flood, fire, earthquake,
tornado or other natural causes.

(b) To provide channels of communica-
tion for the civilian components of the
United States Army—the National Guard
and the organized reserves—so that they can

Receiving practical radio instruction at the Citizens'

Training Camps.

Photos by courtesy of U. §. Army Signal Corps.
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be mobilized with the greatest possible dis-
patch in time of war or other national emer-
gency. .

(c) To provide a reservoir of radio oper-
ators trained in army methods and in the
basic principles of the army's methods of
using radio in the field.

The agencies employed in this undertaking
are the Regular Army; the National Guard,
the,organized reserves and the transmitting
radio amateurs. The work is decentralized,
and controlled by the corps area signal offi-
cers. The following is a general outline of
the plan of action:

ORGANIZATION OF THE NETS

There will be organized in each Corps
Area three radio nets, with amateur sta-
tions representing each military unit con-
cerned :

(1) A corps area net, comprising the head-
quarters of each of its organized reserve
divisions, the office of the governor of each
state wi}hin the corps area, and a headquar-
ters acting as the net control station,

(2) A net for the National Guard of each
state to be known as the governor's net,
which will comprise all of the National
Guard units of that state, grouped into
brigade, regimental and such other nets as
are necessary to properly provide radio com-
munication.

(3) A divisional net for each of the re-
serve divisions, with appropriate brigade and
regimental nets under its jurisdiction.

The services of the amateur are purely
voluntary and do mnot imply any military
obligations. He is not asked to enlist or
enroll in any way; merely to signify his de-
sire to participate. Upon designation of his
station as an “Army Amateur Radio Sta-
tion,” he is given a certificate by the corps
area signal officer which remains in effect
for a period of two years.

At the Citizens’ Military Training Camps
interested radio fans are given the oppor-
tunity to familiarize themselves with this
plan, and to join the movement if they carc
to do so. Should sufficient amateurs who
attend the camps desire to take the com-
mercial and amateur radio operator’s exam-
ination, arrangements will gladly be made
with the district radio inspector and the
examinations held while the camp is in ses-
sion.
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The Broadcasting of Pictures

HILE recent publicity has been

given most especially to the prob-

lems of electric television, it would

be undesirable that we should
neglect the progress already inade in
the broadcasting of pictures. We are in a
position to construct comparatively simple
and cheap apparatus for the rcception of
thése by radio. Even the transmission of
simple drawings will be of advantage.
Weather maps will be of the greatest value
to ' farmers, business men and navigators.
The value of pictorial broadcast service to
the police need not be described.

In addition to this, many things may bet-
ter be conveyed in graphic form than by
the ear. Numbers, as in quotations on the
exchanges, are more trustworthy in black
and white; many events may be best ex-
plained by means of curves and diagrams.
With the general introduction of radio-pic-
ture receivers, these will become available;
and the possibility of transmutting illustra-
tions of educational radio lectures will mul-
tiply their value many times. The radio ad-
vertiser should find very valuable possibil-
ities along this line.

It will be impossible to prevent the general
introduction of picture-broadcasting, and
this will help to prevent the saturation of
the radio market for new apparatus. If
there should be a surplus of the old-type re-
ceivers in the market. the manufacturers
looking for new markets will produce in
large quantities simple. cheap and practical
picture reception apparatus.

In their manufacture, contrary to the case
with the usual broadcasting. while the trans-
mitting apparatus may be very expensive
and complicated, the radio-picture receivers
for the public must be inexpensive and easy
to operate. This indicates that we should
return to the simple methods of picture re-
ception which were invented in the nine-
teenth century.

CHEMICAL AND ELECTRICAL RECORDERS

The first method employed in connection
with the electric telegraph was electro-
chemical reception of signals: the incoming
impulses pass from a metal stylus to a re-
volving metal cylinder over which a spec-
ially-prepared paper is stretched. causing a
mark during the duration of the effective
currept. The use for impregnating purposcs
of »a solution of potassium ferrocyanide
(K4 Fe C6 N6) and sodium nitrate (Na
NO3) results in a bright blue (“Prussian
blue”) mark at the point of contact formed
by ‘the passage of a current of 20 to 30 mil-

By Dr. WALTER FRIEDEL

Soon the transmission of photographs and sketches by radio will be no more of a novelty than
radio broadcasting of speech and music is today. Dr. Friedel tells of the apparatus he has per-
fected for the transmission and reception of pictures.

liampcres. If potassium iodide (KI) made
into a paste with starch and perhaps a little
calcium chloride (CaCl2) are employed, a
blue or bluish-black color is obtained with
‘the passage of 40 milliamperes of currcut,
and about three hundred signals may be re-
corded in a second. These markings, how-
ever, fade with the evaporation of the lib-
erated iodine.

The disadvantage of this system, however,
lies in the friction between the stylus and
the moving paper, which prevents the latter
from moving at an even speed. This is
overcome by using a stylus which is not in
actual contact with the paper.

Fig. 1 is a diagram of the amplifying sys-
tem, relay and recording cylinder of the ap-
paratus last mentioned. The amplified cur-
rent operates the relay M, which closes the
AC circuit and causes the electric stylus, S,
to function. It is caused to travel back and
forth across the width of the paper on the
cylinder, and at each signal impulse a spark
jumps from the stylus to the cylinder and

The rotating ring lens, which is a great aid to
the efficient reproduction of pictures at the re-
ceiving end.

perforates the paper. The picture is formed
by the series of perforations thus made.
Dieckmann has improved this method by
placing over the paper wound on the cylinder,
a thin sheet of suitable typewriter carbon
paper. The heat of each spark melts the

ROTATING
CYLINDER

FI1G. |

The circuit diagram of the amplifier, relay and recording cylinder of a receiving outfit, of simple
construction, utilizing well-known methods.
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A cylindrical roller with a spiral edge, S, is
used instead of a stylus in later models.

colored film and a dot of ink is left on the
paper beneath.

The mechanical construction of this re-
ceiver is not very complicated, resembling
that of the old type of talking machines
which uses cylindrical records; the cylinder
may be driven by a small motor or by clock-
work. However, since the cylinder is small
and the paper must be changed frequently,
it is more desirable to employ a continuous
roll of paper fed to the cylinder, so that the
apparatus will be always ready for recep-
tion.

AN IMPROVED ROLL-FEED RECEIVER

Fig. 2 shows the latter type of con-
stx:uction. In place of the stylus we have a
spiral edge. Se fitted to a cylindrical! roller
at a wide angle to the axis. It revolves once
for each sixteenth of an inch that the paper
advances. The edge is kept inked by the
roller F.' At every incoming signal. the
paper strip P, which is constantly unrolling
from one spindle to another, is pressed
against the blackened spiral edge S» at its
point of contact with the edge S. which is
parallel with the axis and extends across
the full width of this paper. By means of
this device a picture composed of perfectly
straight rows of dots may be obtained,
though all the parts of the apparatus are
constantly moving. A great advantage is
that the picture can always be easily in-
spected; and this is of value, because a
gu.de line may bhe transmitted in order to
check up on the synchronism. There are
many methods of keeping the receiver in ex-
act synchronism with the transmitter,
though this is usually considered to present
the principal difficulty. Different methods of
synchronizing will be dealt with later,

TRANSMISSION OF MOVING PICTURES

In the transmission of actual moving
scenes, the difficulty is to obtain a sufficient
amount of light from any one point. The
light which is received from one spct of a
scene is reflected light, while that employed
in the transmission of photographs. for in-
stance, is concentrated light: so that in the
latter case the result received may be made
as strong as the original. We have the same
condition, in principle, when from the trans-
mission of a single picture we advance to
that of a series of pictures to give the
optical effect of motion. This result from
the transmission of moving pictures we may
call Telecinematography.

(Continued on page 184)
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GREAT BRITAIN

o

g 9 A new straight-line-
i A FflCthﬂ- i frequency condenser with
¢ Drive-Dial 5 several novel features has
t Condenser © recently appeared on the

s

market in England, and
is becoming increasingly popular with Brit-
ish B.C.Ls. and short-wave hams. The ac-
companying sketch shows the instrument in
detail. It is a thorough engineering job
throughout, one of the leading features be-
ing that the rotor is mounted in ball bear-
ings.

4 EsoniTe Staies
Faicrion Discs,

-Lenrne Pivor.
Lup.

T
AosusTING SPRING.
OPTIONAL STATOR

TenminaL TAG. Aa_msrﬁv : —
Nurs. Race
The ‘English friction-drive variable condenser.,

Besides the ordinary dial, there is a cen-
tral knob which controls an excellent slow-
motion drive. No gears are employed, the
movement being obtained solely by {riction,
which is absolutely silent and smooth in ac-
tion. Provision is made for the adjustment
of the tension applied to the drive, and this
also allows for the taking up of wear.

The three ball-bearings n the instrument
are self-adjusting. The rotor is grounded
through steel balls under high pressure.
The 55-to-1 ratio of the drive is high enough
for the finest tuning, yet low enough for easy
searching. A direct-drive dial also is pro-
vided for rough setting.

This condenser, made by a concern in
London, is an exceedingly well-made and
well-finished article, selling at a popular
price.—A. Dinsdale.

One of the
greatest disad-
vantages that
users have ex-
perienced with
crystal  detec-
tors is the loss
of the sensitive
points in the crys-
tal. If there is a
spot through which
good signals can
be rectified, the
chances are very
large that it will be almost impossible to find again,
once the catwhlskcr is displaced. The crystal detec-
tor shown in the accompanying illustration is so
calibrated that once a spot is found, its position can
be logged, and therefore can again be located. This
is an English invention,

SWITZERLAND
én " |nmmnnnmmnmg' All important confer-
¢ European : ¢jce of the various
¢ Radio - European radiophonic or-
- Conference :  gunizations was held at

N

L the Palace of the Nations,
in Geneva, on March 25 and the following
days, to fix the lengths of waves in emissions
from the various stations; as at present
overlapping is causing confusion, many sta-
tions being too close together in wave-length.

In view of the tremendous number of
subscribers to wireless centres, some ruling
of this kind is necessary. Germany has a
million, Austria two hundred thousand,
Switzerland thirty-two thousand; and the

number of this silent but interested public
—L.

is growing daily. Reid.
g Y/

When a portable receiver is
constructed which is power-
ful enough to eperate a loud
speaker, the selection of this
accessory is a great prob-
lem. An English firm, has
placed upon the market a
small loud speaker which is
only six inches in height
and which will therefore fit
in the average portable set.

F g It is proposed to make
¢ Geneva to Geneva a kind of Euro-
¢ Be Radio © pean centre of wireless,
¢ Switch- £ by a switchboard to be es-
3 board ¢ tablished 1n that city, so

that concerts and lectures
from various parts of Europe can be turned
on to other parts, at request. For instance,
London might want to have half an hour
of Viennese music, while Berlin might like
the Paris Bourse quotations. By centraliz-

e |

The microphone used by Dame Nellie Melba,
world-famous opera diva, in the first important
concert broadcast in the world, at Chelmsford,
England, June 15, 1920, was improvised out of
an ordinary carbon mxcmphone and a cigar box.
It now reposes in the museum of the Marconi
Company.
© Kadel & Herbert

ing everything on Geneva, this kind of
broadcasting would be greatly {acilitated;
as Geneva is establishing communications
with every capital in Europe, on account of
the needs of the League of Nations in this
respect. The same organization would serve,
as the League requires it during the day-
time; while most wireless transmission ser-
vices for private persons or for broadcast-
ing generally are rendered much later.
There is considerable hope of an in-
crease in the feeling of fraternity and a
spread of internationalism through wire-
less. Everywhere in Europe children are
learning foreign tongues through listening
in. The lessons are naturally gratis {or all
who have radio. If the lesson gets tire-
(Continued on page 183)

In order to give radio fans an idea of the sounds in a2 movie studio during the filming of a picture,
such an event was put on the air by an English station.
© Wide World Photos.
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www.americanradiohistory.com

128 Radio News for August, 1926

The Manufacture of
Modern Radio Receivers

The recent trend in radio sct manufaciure has been toward
making all the component parts, as well as the receiver itself,
under one roof.

Above is a “testing lane” in one large Western factory.

Every coil, condenser, transformer, etc., must undergo a

series of rigid tests before it is selected as suitable for
tiicorporation in a receiver.

At the left is shown a
testing room for complet-
ed receivers. Each set,
after it is assembled, must
be tested over the broad-
cast range wave-lengths;
actual local and distant
yeception is obtained io
assure that it has suitable
sensitivity and volwme jor
distance getting.
e

sembly roomn, where the
units of parts from the
various stamping, wind-
g, and other machines
are brought together, and
winited into complete ap-
paratus by deft operators.
Long stretches of benches
can be seen in well-lighted
rooms, where one opcra-
tion follows another in
quick succession.  The
suitable routing of as-
sembly worlk is onc of the
greatest factors in lugh-
quality and loww-cost manufucture today.

Above we see a big as—£

Below, a typical punch press department, where stamp-
fngs are made of all sizes, up to receiver frames ana
shields.

wmentul laboratory with a corps of radio enginecrs, to
carry on development work, improve old models n the
light of the latest scientific discoveries, and bring out
new ones. Much more effective vesearch can be done
now than was the case a few vyears ago; when. in many
cases, the engineering department was able only to com-
bine commercial parts, which afforded wvery limited choice.
Photos by cowrtesy of All-American Radio Corporation.

; Every wmodern manufacturcr wmust maintam an experi-
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List of Broadcast Stationsin the United States

o~ e~ - - i ‘w - ?
. * $% | Radio ® _ = | Radio PRI Radio R
Ao BROADCAST STA. 2% 23 | call BROADCAST STA. 22 §% | call BROADCAST STA. 3f3E Call  BROADCAST STA. FE 3
iee o 32%3 | Leter Lecation BELE | Letter Location Fz g2 | Letter Location Fxda2
- 1 Var. | KFXY, Flagstafl, Ariz.......... 205.4 50 | WBAL, Baltimore, Md. ........ 246 5000 WFBL, Syracuse, N. Y.......... 252 100
I'zg'L(:' l:zelvxl:al;::f:ugh'npd 231 85 KFYF, Ozxnard, Calif... '20304 10 WBAO, Decatur. Ill........ .. 270 1lou | WFBM, Indianapolis, Indiana .. 268 250
KDYL. Salt Lake City. Utsh... 246 50| KFYJ, Houston. Texas.. 5 10| WBAP, Fort Worth. Texas......475.9 1500 | WFBR, Baltimore. 3d.......... 254 100
KFAB. Lincoln, Neb. - S 3407 KFYO, Texarkana, Tes. otsg 10| WBAW, Nashville, Tenn. ........ 236 100 | WFBZ, Galesburg. INl.. .
g Lincoln, Neb. . o LY O e 2% 1o | WBAX. Wilkes-Barre. Pa 256 100 | WFDF, Flint, Mich.......
KEAD, s.MJoxs'e . : KGO, "Oakland, Call.oro 3612 4000 | WBBL. Richmond, Va.... 229 100 | WFI, Philadelphia, Pa..
 San Jose, C ol Kodr O8a Francisco, Calif. ... 206.8 50| WBBM, Chicago, INl.... 226 1500 | WFKB, Chicago, IN....
KFAU, Boise, Idaho. g KGU. Honolulu, Hawaii... 270 7500 | WBBP, Petoskey, Mich 238 200 | WFRL, Brooklyn. N. Y..

KFBB, Havre, Mont. .
KFBC, San Diego, Cal
KFBK, Sacramento. Calif.
KFBL, Bverett, Wash....
KFBS, ‘rinidad, Colo. ..
KFBU, Laramie, Wyo.
KFCB, Phoenix. Ariz.
KFDD, Doise. Idaho..
KFDM, DBesumont, Tex
KFDX, Shreveport, La.
KFDY, Brookings, 8. Dak.
KFDZ, Minneapolis, Minn.

KGw, Portland, Ore. . ..491.5 1000 | WBBR, Rossville, N. Y...
2*'8 100 KGY, Lacey, Wash..... 246 ‘50| WBBS, New Orleans. La.
991 100 | KHI. Los Angeles. Calif... .405.2 500 | WBBW, Norfolk, Va.....
- | KHQ, Spokane, Wash. ..........3984.5 1000 | WBBY, Charleston. 8. C.

370 500 KIBS, San Francisco, Calif. . 220 5| wBBZ, Chicago, 1.
233 100 | KIR. Seattle. Wash... .384.4 1000 | wBCN, Chicago. Iil...
278 50 KLDS, Independence. 440.9 1000 | wBDC, Grand Rapids. ¢l
315.6 500 | KLS. Oakland, Calif. . . 230 230 | wBES, Takoma Park, Md.
350 100 | KLX. Oakland, Calif.. .508.2 500 [ WBNY., New York. N. ¥
273 100 | KLZ. Denver. Colo.... 266 250 | WBDQ, Richmond Hill,

=9 WBPI, Newark, N. J. ......
23] 10 | KMA, Shenandoah, Iowa. 252 500 WBRC, Birmingiam. Ais. .

273 500 | WGAL. Lancaster, Ps.
252 G0 | wGBB, Freeport. N, Y.
222 50§ WGBC, Memphis, Tenn..
.. 268 10| WGBF, Evansville, Ind.

215.7 30| WGBI, Scranton. Pa....
266 500 | WGBR, Marshfield, Wis.
.. 236 500 | WEBS, New York, N.
.. 222 100 | WGBU, Fulford, Fla.
+.209.7 500 | WGBX. Orono. Me. ..
. 236 100 | WGCP, Newark, N. J.
. 263 500} WGES, Chicago. INl. ...
. 248 50| WGHB, Clearwater, Fla.

-

KFEC, Portland, Ore... 218 50 | KMJ, Fresno. Calil. ..... . 234 50| wBRE, Wilkes.Barre, Pa. 231 100 | WGHP, Detr

KFEL, Denver. Colo. . 234 50| KMMJ, Clay Center. Neb. ..228.9 1000 | wgT Charlotte, N. C... 275 250 | waMU, Rlch‘:l‘ltc;n:uﬁll‘li.”
KFEQ, Oak, Nebr... 268 500 | KMO, Tacoma. Wash............ 250 100 | wBzZ. springfield, Mass. .331.1 2000 | WGN, Chicago, IN..
KFEY, KeNogg. 1daho. 233 1n | KMOX. Kirkwood, (St. Lo)., Mo. 280.2 1500 | g7 “poston, Mass..  Ta42 250 | WGR, Buftalo, N. Y..
KEFP. Moberly, Mo. 212 50 . Los Angeles, Calif...... 238 500 | worlr B e Conm || e

226 510?’ :::‘)‘(f’-lx’A::e‘l:?_"CS"’(‘_"" 2082 0| weap, canton, N. Y. 263 250 | WGY, Schenectady, N

N WCAE, Pittsburgh. Pa. .461.3 500 | WHA, Madison. Wis. .
- 929 g
C 3 S0 KON D et ore. LI 2503 500 | WCAL Unlversits Place, Neb.... 234 500 | WEAD, Milvaskee. Wls

KFGQ, Bocne, Jowa.
KFH. Wichita, Kans..
KFHA, Gunnison, Colo..

KFHL, Oskaloosa, Iowa. o WCAL. Northfield. M 9 sao | WHAM, Rochester, N. Y.. 278 o0
KFI, Los. Angeles, Cal 468.5 4000 | KOB, 'Stato College. N. M.......348.6 1000 | WORL, Torfeld, HIE o Ja0 | WHAP, New York. N. Y. 210 500
KF1F. Portland, Ore.... 248 100 | KOCH, Omaha, Neb... 358250 | W EAO. Baltimore, Md 27% 100 | WHAR. Atlantic Cits. 215 500
KF10, Spekane, Washington -...265.3 100 | KOCW, Chickasha, OKla. 252 200 | L e D G a5 09 | WHAS. Loulsvile, Ky, 399.8 500
KF1Q, Yakima, Wash 236 100 | KOIL, Council Bluffs, lowa. 218 500 | L O esne -468.5 500 | WHAZ, Troy, N. Y... 379.5 1000
KF1U, Juneau. Alaska.. . 226 10| KOIN. Portland, Ore ...... 319 1000 WCAR, San Antonio, Texas 263 500 | WuB 'Kansas City, Mo 3858 500
KFiZ. Fond du Lac, W 273 10 | KOWW, ‘Walla Walla, Wash..). 236 500 | WCAT. Rapid City. S. D. o210 50 | whee S chty, Pa R B
KF1B, Marshalltown, 248 1v | KPO, San Francisco, Calif....... 428.3 1000 WCAU, Philadelphia. Pa...... .. 278 500 WHBC. Canton yi)hl:” . 254 10
KFIC, Junction Chty, l\nnsus...ﬂq&s 10 WHBD, Bellefontaine, Ohlo...... 222 20
KF1F, Oklahoma Clty, Okla..... 261 500 | ., R I
il vor o O “oag 10 ! WHBF, Rock Island, IIl......... 222 100
KFIM, Grand Forks, N. Dak.... 218 100] WHB) Fort' iw:zb.';rns.; E . Bz
i . . . ', ver L1
:zzi“y 11’,‘;':“"{)"‘;(1&"’ Towal 10 aag om0 E The complete list of broadcast stations, arranged for con- WHBL, Chicago, Ml..... ..215.7 50
KFIZ, Fort Worth, Tex. 351 50| i venient reference, appears every month in Rapio NEews, wHE N s?h:::zi:;b.f:;' i 21;3; &)
KFKA, Greeley. Cc})\!o... oo 533 I with revisions and changes up to the closing date of the WHBP, Johnstown. Pa..... 256 100
KEKX, Hostiness Nevr “ames so00 | - magazine. The first number after the call letters of the WHBQ, Memphis, Tenn.. . 233 50
KFKZ. Kirksville. Mo. 222%: 1013 { station is the wave-length of the station, expressed in ;’l:::’v Aﬁff.':é’:{mf?f"é"“""m" 10
KFLR, Albuguerque, N. g . 1 . 3 N . D U .« Pa.....e.
KELU. San Benito, Tex. 26 10| : meters ; and the second number its power, expressed in watts. WHBY. West De Pere, Wie. -\
KFLV, Rockford. IlL... 229 100 g WHDI, Minneapolis. Minp......
KFLX. Galveston, Tex. . L2800 10| E L e o e i i 1 WHEC, Rochester, N. Y......... 238 100
KFLZ, Anita, Iowa ... . 213 100 WHK, Clevcland, Ohio .. 272.8 1000
KFMR, Sioux City, Iowa 261 100 WHN, New York, N. Y. ..361.2 500

F . Houghton, Bich . 263 50 , Pasudena, Calil.......... 229 S50 | WCAX, Durlington, Vt......... 2530 100 WHO, X y

H! N.,‘,’:’.?néfé‘. Minn........336.9 500 5::2, Houston. Texas. .. ..206.9 500 | WCBA, Allentown. Pa... 231 15 | wyr D;:effimf’ I}f_‘ja f;it; 530?)?)
KFNF. Shenandoah, Jowa ....... 263 1000 | gpgN, Pasadena, Calif. ..315.6 1000 | WCBD, Zion, 1 ..... ..341.6 5000 | WIAD. Dhiladelphia 18 3500
KFOA, Seattle, Wash. ........ 431.3 1000 | ov “piusburgh, Po. 275 500 | WCBE. New Orleans. La. L7263 5| WiAS.' Burlington, Towa (]
KF0@, Burlingame, Calll.. 226 30 | | ow. san Jose, Calif . 231 500 | WCBH, Osxford, Miss... 212 50 | wiBA, Madison, Wis SN

ng Beach, Calif....... 235 500 ’ " 356 100 | WCBM, Baltimore, Md.. 229 50 . o

KFON. Long Beach, Colll ... 250 300 | KBE, Derkeley, Callf...... . pD BTl o ates 100 | WIBG, Elkins Park. Pa......... 222 50
K o Cvey Mevrvavs.. 220 1p0 | KSAC. Manhatian, Hansis. WCCO, Minneapolis, Minn...... 416.4 5000 | WIBH, New Bedford, Mass......209.7 30
KFOT, Wichita, Kans...... ag1 50 | KSD. St Lowe: . Tiah WCLO, Camp Lake. Wis. 231 50 | WIBL, Flushing, N, Ye.........2188 50
KFOX, Omaha. Nebr..... 218 100 | KoL SAL o Marta, Callt WCLS, Joliet. INl..... ...214.2 130 | WIBJ, Chicago, IN....

KroY. S0P, Minn 111110 2520 | K88 owrnds, o e B M

KFPL, Dublin, Texas.... 252 13| KTAB, Oakland, Calll.... WOSH. Porthand. Me. ... %35 500 | oo cago. Til......

Weirton. W. Vva..
. WI1BS, Elizabeth, N, I..
T shon | WIBU, Poynette, Wis. ...

226 150 | WIBW, Logansport. Ind...
. 273 250 | WIBX, Utlea, N. Y..
.365.6 500 | WIBZ, Montgomery, Ala
. 263 100 | WIL, St. Louis, Mo.......
--267.7 50| wioD, Mlami Beach, Fla.

261 50 | wip, Philadelphla. Pa..

KFPM, Greenville. Texas........ 242 10| KTBI, Los Angeles, Calif
KFPR, Los Angeles, Calif... .. 230.6 500| KTBR, Portland, Ore ...
KFPW. Carterville, Mo......... 238 20} KTCL. Seattle, Wash. .
KFPY, Spckane, Wash... .. 266 100 | KTHS, Hot Springs. Ark..
KFQA. 8t Louis, Mo ... 261 100 | KTNT, Muscatine. Iowa.
K FaB, Fort Worth, Texas..508.2 & 263 1000 KTW, Seattle, Wash....
KFQD, Anchorage, Alaska. .2927.1 100| KUQA. Fayetteville, Ark.
KFQP, Jowa City. Iowa......... 224 10 KUOM, 'Mlss(;;nila. §'°’1'§'
KFQu, Alma (Holy City) c.m..zn;.;x 100 | KUSD. Vermillion, S. 1.
15.

WCS0. Springfield, Ohilo
WCWS, Providence, R. 1
wCX, Pontiac. Mich.
WDAD, Nashville, Tenn.
WDAE, Tampa. Fla....
WDAF,. Kansas City. Mo..
WDAG, Amarillo, Texas
WDAH, FEl Paso, Tex. ..
WDAY. Fargo. N. D..

a2 50 | KUT, Austin, Texas... WDBE. Atlanta, Ga... 270 100 .
K e o d wah---- 3954 50 | KVOO. Drisiow, OKla... WDBJ, Roanoke. Va. .. 220 50 | WIAD. Waco. Texas...
Ath RO, ML oe 213 230 | KWCR, Cedar Rapids, Tow WDBK, Cleveland. Ohlo. . 227 100 | WIAG. Norfolk, Nebr...
KFRB, Beerille. Tex... ... 288 50| KWG, Stockton. Callf..... WDBO. Winter Park. Fla 310 500 | WIAK. Kokomo. Ind. .

KFRC. San Francisco. Cal
KFRU, Columbla. Mo. .

KFRW, Olympia, Wash..

233 1o | WIAM. Cedar Rapids. Towa

KWHKC. Kansas City, Mo..
g3 . 266 loo | WIAR, Providence, R. L...

WDBZ, Kingston, N. Y...
2188 50 | KWKH, Kennonwood, La..

WDEL. Wlmington, Del.

- KWSC. Pullman, Wash... WDGY. Minneapolis. Minn. 263 500 | WIAS, Pittsburgh, Pa...
KFSD., San Dleg\i’. Crg“l'l(' ;—’i‘g '5’33| Kauc, Le Mars, Jowa ... : wDOD, Chatlancoga. Tenn. 256 500 | wiAX. Jacksonville. Fla..
KFSG, Los Angeles, Ca 258 50| KWWG, Brownsville, Tesas.. 278 500 | wpRC. New Haven., Conn.. . 268 100 [ wiAZ, Mount Prospect.
KFUL, Galveston, s KYW. Chicago, I ....... .533.3 35% WDWF, Cranston, R. IL.. ..440.9 500 | wiga TJoliet, IN

KFUM. Colorado Springs, Colo... KziB, Maolla, P. I . .249. WDZ, Tusccla. INI... 278 10-100 | g’ of P‘te b """ l
KFUO, Bt Louis, Mo..... .54 KZKZ, Manila. P. 1. 270 100 | wEAF, New York, N. ..491.5 5000 b B IXLatih Lk

KZM. Oakland. Calif
KZRQ. Manila. T, I..

KFUP. Denver. Colo...
KFUR, Ogden. Utah...

231 s00 | WIBC. La Sulle. n. .....

. 240 100 | wEAY, Ithaca, N. Y...
o 261 230 WIBI, Red Dank, N. J..

222 500 | wEAM, North Plalnfeld

360 500 WIBK, Ypsilantl, Mich.

. Oakland, Calif...... KZuY, Raguio. P. I WEAN. Providence. R. I .. 210 500
KFUT, Sait Take City. Utan NAA. Arlington, Va. .. +$31.5 1000 | WEAO. Columbus. Ohlo.........203.9 500 [ WIBL. Decatur, IN......
K Oakland, Calif WAAD, Cincinnatl, Ohlo - 28 2 WEAR, Cleveland, Ohio.. 13804 750 | WIBO, New Orleans, La.
FUU, Oakland, Calll...... WAAF, Chicags, Nl..o.oovveenn 278 200 | ¥ o wiBU, Lewisburg. Pa. .

KFVD, San Pedro, Calil Y & 278 500 EAU, sloux City, Jowa. 215 100
T o WAAW. Qmsha, Neb. . 3 WEBC. Superior. Wis 242 100 | WD, DMooseheart, IIL.
KFVE. St. Louis, Mo..... WABB, Harrisburg, Pa,........ 2‘94 21‘;) WEBD.. A:derso;\ In('l”. o B WIR, Dontiac, Mich.......
KFVG, Independence, Kas. WABC, Mh?me'\f" C.. 3‘;40 150 | weeH, Chicagor M. " ares 2000 | WIY. New York. N. Y..
KFVI, Houston, Texas.... WABI, Rangoer, Me. 219 100 | WEBL New York. N. Y. 273 500 | W1Z. Beund Brook, N. J.

t, Minn. .. WABO, Rochester, N. Y.
5;:;{' gaa;;')lﬁn?rnrdeuu. Mo.. WABQ, Haverford. Pa.. 261 100 A WEBL, New York. N, Y.

° 263 50 | WEBQ, Harrisburg, IIL...
: . Mex.... 230 10| WABR. Toledo. Ohio. .. . 3 :
KFVY, Albuguerque. N. Mex 2;] 500 | WABW. Wooster, OhO .........206.8 50 | WEBR, Ruffalo, N. Y.

206 100 | WKAF, Milwaukee, Wis...
296 10 | WKAQ, Sen Juan, T. R...
100 | WKAR. East Lansing. Mich......285.5 1000

KFWA, Ogden, Utah........ s00 | ‘WEBW. Beloit, Wis 500 | WKAV, Laconia. N. H... 224 50
' [& . Mich.... 248 500 . Wis..... . b nia. N.

KFwB. Hollywood, Calit.. LT 500 AR e e Pa.. .o 202 50 | WEBZ. Savannah. Ga. 50| WKBB, Joliet. II.... 2142 100

KFWC, San Bemardino, Callf. ..21L1 & Zo oo o 80 ns, Ta........ 215 060 | WEEL Boston. Mass. .. 500| WKBE, Webster, Mass. an 100

KFWF. 8t. Louls, Mo.. 2 250 | Akron, OR{O...... 258 500 | WEHS, Evenston, Il........ 10 | WKBG, Chicago, IN............2157 100

KFWH, Chico, Calil...... coooon 2.;4 100 WAFD' o }.Inrnn .M!ch 975 500 | WEMG, Berrien Springs, Mich. .. 500 | wKRC, Cincinnati. Ohio 325.9 & 422.3 1000

AAIRER CL .’,’"3“{:? Calt... e | WARM, Roval Oak. Mich 225.4 50| WENR, Chicago, Tll............. 266 1000 | WKY, Oklahoma Cits. Okla..... iz 100

KFWO. Avalom. Calif veneiiiii210.1 250 | WAHG, Richmond Hill. X. 25.6 500 | WEW. St. Louis, Mo, ......... 248 1000 :’lup- 'g’l:‘as-"ge S coo0 20 1)

KFWU, Piaeville, La.. 100 | WAIT, Taunton. Mass 229 10‘ WFAA, Dallas. Texas.......... 475..9 500 WLB 'Minnenpolls'. Ml‘n.n... 217.6 500

KFwWV, Portland., Ore. 50 WAIMUIs (;q;:umbus.l Oh‘:?l ......... 29;’42 :'gg a::v :t‘ C:oud.NhLlnn.. oo i"g 5;3 WLBL, Stevens Point, Wis.

KFXB, Big Bear Lake, Calir.. 500 | WAMD. nneapolis. Minn...... B3 . Lincoln, Nebr.... 7 WLIB, Elgin, 1. .....

KFXD. Togan. Utah........... 4 10| WAPL. Auburn. Ala. ...l 248 1000 | WFBC. Knoxville, Tenn.. 250 50| wiyT, Philadelphia, Pa ;

KFXF, Colorado Springs. Colo... 230 Sool WARC. Medford Hillside. Mass.. 261 100 | WFBE, Seymour. Ind.. 226 10 | w8, Crete, Ill....... 344,

KFXH, ¥l Paso. Texas .. 2212 r,ol WATT. Boston. Mass. ..........2 4 WFBG, Altoona. Pa.. %783 1‘(‘))0 WLSI, Cranston. R. L ......... 440.9 500
* Colo. .. 5T WEAA, West Lafayette, Ind...... WFBH, New York. N. Y.. 273 500 :

lI((;F))((Jli I:)el:ll:\?:‘;mfo‘(?uy. Okta. ...21ne llg‘ WBAK, Harrisburg. Pa.......... WFBIJ, Collegeville. Minn. 236 100 (Continued on page 145)
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By JOSEPH BERNSLEY

T his receiver, constructed in the RApio NEWS Laboratories, presents a novel and ingenious solu-
tion of the problem of battery elimination, which is today in the minds of set constructors. The

Radio News for August, 1926

A Batterviess Receiver .-

same unit supplies “A” and “B” current economically.

DL LY

HE unique arrangement upon

I which this receiver depends for

its power supply involves a
departure from the usual hook-up
of vacuum-tube filaments. How-
ever, a decided advantage in opera-
tion and increased simplicity are
gained by this innovation, which is
sufficient reason for adopting it.

The trend of the past few months
has shown an increasing popular
demand for self-contained sets, de-
riving their power from the house-
lighting current, simple to operate
and giving the owner the least
amount of trouble and outlay for
maintenance. The receiver de-
scribed in this article points the way
toward the ultimate solution of this
problem; and with the advance in
tube design toward greater econ-
omy is a step toward lower oper-
ating costs.

Our readers will find its funda-
mental principle an excellent one
to test out in their own construc-
tion and experiments,

O e

OT so very long ago we all looked
forward to the day when it would
be a simple matter to construct a
receiver capable of operating di-
rectly from the house lighting current, with-
out the enormous complications that made
the problem then seem so difficult. Although
there are at the present time numerous re-
ceiving sets which operate from the light-
socket, the accessories required are compli-
cated, bulky, and very expensive especially
to maintain,
With the above disadvantages in mind,

the writer proceeded to gather together
whatever information was available relative
to battery elimination. A review of some
of the more practical methods has been
published in the January, 1926, issue of
Ravio News, headed, “Methods of Battery
Elimination.” Readers of that article will
note that the problem of “A” battery elimin-
ation requires a considerable amount of ma-
terial of a special nature; that is, rectifying
tubes of a special type are necessary, and
choke ‘coils which are of necessity wound
with heavier wire to pass safely, without
heating, approximately 2 amperes.

Although there are many eliminators con-
structed in unit form, which may be con-
nected to any receiver, the advantage ob-
tained, that of an easily-made installation,
is offset by the fact that two separate units,
“A” and “B”, are required. This, of course,
results in a high first cost, besides the enor-
mous dissipation of energy which must re-

sult from two such units, of which the ﬁnal:

outcome is a good-sized bill for electric

current.
ALTERNATIVE METHODS

Let us first review the various methods
which might be employed in constructing this
Batteryless Receiver, before giving the
reasons why the particular method decided
upon appears to be most practical and least
complicated. The problem of “B” battery
elimination we all know to be very simple
at this time, due to the strides made in the
commercial production of apparatus, em-
ployed in “B” battery substitutes. We have
now various types of rectifier tubes which
can be used for this particular purpose, the
most popular of which are of two classes;
one commonly known as “helium-tube” rec-
tifiers, the other type depending upon the
“valve action” obtained by an unusually
heavy flow of electrons from a large fila-
mefit to a plate element. Both types are

DWW ® DD EO

(Fig. A) The interior of the Batteryless Recciver.

parts. The instruments to which the numbers

The three square aluminum brackets serve as a
foundation for both the receiver and the shielding, which has been Temoved to shaw the variaous

refer can be easily identificd' on the large picture

diagram opposite this page, except that here 24 indicates the position of the shiclding when in place,
and 25 the baseboard,
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made so that half-wave and full-wave rec-
tification can be obtained, separate tubes be-
ing used for each effect. These tubes, how-
ever, can be employed only for supplying
the plate voltage and current necessary for
a recewver; as the plate current used by a
receving set is usually small and these tubes
will safely rectify only small currents.
Step-up transformers, choke coils, and filter
condensers designed to operate in conjunc-
tion wit_h these rectifying tubes can easily
be'obtamed and are commonly known as
"}3 -battery eliminator parts. The construc-
tion of such a device is exceedingly simple,
and it usually works without the complica-
tions that usuvally set in some few years
back, when the experimenter tried to build
a battery substitute and the necessary parts,
that made up the device.

“A" battery eliminator devices require
bullgy, expensive rectifying tubes somewhat
similar to those employed in storage-battery
charging devices. These tubes consume con-
siderable filament current, a disadvantage
sufficient to make the tube unsatisfactory for
the purpose.

THE METHOD USED, AND WHY

_Those familiar with the elementary prin-
ciples of electricity, will recall that when
we connect cells in series the current avaijl-
able from the cells remains the same but the
voltage increases; when we connect cells in
parallel, the voltage remains the same but
the available current is greater. The prin-
ciple holds true in the consumption of elec-
trical energy; when we place two or more
“electrical loads,” resistances, or whatever
else consumes electric energy, in series, the
voltage required to operate or make these
“loads” perform their necessary functions is
higher than that needed when they are con-
nected in parallel. The current in the first
case is small, in the second case larger,
being the total power taken by all the
branches together.

Now, if we wire the filaments of all tubes
employed in the receiver in parallel, we
determine the current necessary to operate
them by simply multiplying the current re-
quired for each tube by the number of tubes
employed in. the receiver, assuming that all
the tubes are exactly similar. For example,
if five tubes are employed in a receiver and
the filaments wired in parallel, the total cur-
rent (for the 201-A type) would be five
times one-quarter of an ampere or 114 am-
peres. The voltage required for each tube
is 6, and therefore this particular system
requires 6 volts for all the five tubes. But
of we connect five tubes of the 201-A tvpe
in series the current through all the five tubes
is the same, that is one-quarter of an am-
pere. The voltage required. however, in-
creases to five times that required for a
single tube, or, as in this particular case, 30
volts.

The current delivered by the conventional
“B*" eliminator device is appraximately, un-
der normal conditions, 60 milliamperes. If
we design a receiving set which will take
annroximately 15 milliamperes plate current,
and wire the filaments in serfes, we can de-
sirn 2 power unit which will supply both
“A” and “B” hattery current. This is made
still simpler by the use of tubes whose
filament-current is very low: ie., the 199
tube which draws only .06-ampere.
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The Batteryless Receiver here described
employs four 199 tubes, whose filainents are
wired in series. A power unit, whose design
practically coincides with that of a “B” bat-
tery eliminator device, is incorporated in the
receiver. The schematic diagram illustrates
the connections for the receiver and the
power unit included with it, as shown in
Fig. 3.

The receiving circuit employed is a simple,
practical affair, which has proven time and
again to be easy to tune, sensitive and fairly
selective. One stage of tuned-radio-fre-
quency amplification is employed. A 400-
ohm potentiometer controls oscillation in the
R.F. stage.

THE POWER UNIT

The only unique feature of this particular
receiver is that an ordinary “B” battery
eliminator, which employs in this case a
helium-tube rectifier, is used for supplying
both “A” and “B” current. To eliminate
any possibility of an A.C. hum being induced
in the instruments within the receiver, the
power unit is completely shielded and en-
closed.

THE RECEIVER

The toroidal type of coils.is employed in
this receiver, to take advantage of the restrict-
ed magnetic field, reducing the pick-up by the
coils of the 60-cycle hum. The receiver unit
also is completely shielded and separated
from the power unit; each being placed in
a separate compartment, so that a metal
wall separates them.

The material used in the construction of
this receiver must be of good quality. Do
not stint by attempting to use old apparatus,
unless the instruments are in perfect condi-
tion.

FINAL ADJUSTMENTS

If there should be a slight hum during re-
ception, the only remedy is the addition of a
choke coil connected between the points in-
dicated as “X” and “Y,” and a by-pass con-
denser connected as shown by the dotted
lines near these points. The receiver itself
will need no critical adjustment, as the cir-
cuit employed is simple and easy to operate,
having proven itself to be a good DX-getter.

As a final precaution, a S-ampere line-
fuse may be connected in series with the in-
put wires leading into the step-up trans-
former. Do not attempt to use the 201-A
or storage-battery tubes in this receiver, as
the output of the power unit will not
sufficient to operate them. The 400-ohm
resistance, which is variable, should be com-
pletely in the circuit when the current is

4
_TOROID COILS \(? (3) 2 meGs, (14)

8
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(Fig. B) The front ap-
pearance of the Battery-
less Receiver. The two
knobs at the right of the
receiver control the de-
tector plate voltage and
the lament  voltage
from the rectifier.

turned on for the first time.

This resistance
should then be decreased slowly until the
tubes light up to their proper brilliancy and
the receiver functions correctly. The 50,000-
ohm variable resistance regulates the detec-

tor plate voltage. Its correct position is de-
pendent upon the characteristics of the tube
employed in the detector circuit. This re-
sistance should be varied until the receiver
seems to operate normally ; that is, oscillates
properly, has normal volume, is not critical,
etc.

Do not forget to ground the shielding as
this helps to prevent any possible 60-cycle
hum from being transferred from the power
unit to the receiver. If the power unit
seems to function incorrectly, check the in-
struments employed in this unit. Test the
transformer windings for complete circuit
(by means of battery and head-set), also
test the choke coil in the same manmer for
complete circuit. Make sure the by-pass
condensers used in this eliminator are of
the high voltage tvpe and are not short-
circuited.

BATTERYLESS FEATURE IN OTHER
RECEIVERS

This Batteryless feature may be employed
in other circuits as long as the 199-type
tubes are used throughout. In the Super-
Heterodyne circuit it will be found necessary
to use two helium-tube rectifiers in parallel;
the current output so produced will be suf-
ficient to operate this receiver, even though
8 or 9 tubes are employed. Additional re-
ceivers of various types, employing a power
unit of a similar nature to this one, will be
described in future issues of Rapro NEws.

It may prove of considerable advantage
if set constructors and manufacturers seri-
ously consider the feature of wiring filament
circuits in series instead of the conventional
parallel method. This will facilitate the
adaptation of an “A” battery eliminator to
the receiver. Where the designer doubts the
capability of the power unit to supply suffi-
cient current, an additional rectifying tube
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(Fig. C) The schematic wiring diagram of the batteryless receiver which incorporates a conven-

tional tuned R.F. stage, detector. and two stages of audio-frequency amplification.

The power

unit which supplies both- “A” and "“B" curcent is illustrated directly below the receiver’s connec-

tions.

Instruments are designated by numbers which correspond to those on the large picture

diagram.
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placed in parallel will easily overcome that
particular problem.

This particular method cannot as yet be
adapted to receivers that employ the 6-volt,
or storage battery type of tubes which con-
sume Y4-ampere or more. When a rectify-
ing tube 1s developed capable of furnishing
one-quarter of an ampere or more, then the
solution of “A” battery elimination for large
tubes will be attained.

It is easy to see the convenience to be ob-
tained from a power unit supplying both “A”
and “B” current; and this simple solution of
the problem, by wiring the filament circuits
in series, should prove popular with con-
structors.

LIST OF PARTS REQUIRED

POWER UNIT

Step-up “B”-eliminator
transformer;

Choke coil designed for “B” elim-
inator service;

Helium-tube rectifier;

Variable-Capacity filter conden-
ser, tapped at 8, 2, and 0.5-#f.;

Variable resistance, 500 to 50,000
ohms;

Fixed resistance, 1,600 ohms (can
be made by connecting four 400-
ohm resistances in series);

Potentiometer, 400-ohm, or vari-
able resistance;

Standard VT socket, 6-volt type.

type

RECEIVER

Two Variable Condensers, .00035-
uf., preferably S. L. F.;

Two Toroid Coils;

Four UX-type Sockets;

Two Audio-Frequency Trans-
formers, low-ratio type;
Single-circuit Jack;

Filament Switch;

E Panel, composition,
- Baseboard, 10x21;

Three Brackets, square aluminum
frame;

Grid Condenser, .00025-uf.;

Grid Leak, 2-megohm;

Fixed Condenser, .001-xf.;

Potentiometer, 400-chm;

Miscellaneous, wood screws, and
machine screws, hexagonal bolts,
etc., etc.;

Also sufficient aluminum, brass,
or nickel-silver sheet metal, No. 20
gauge, to shield receiver com-
pletely. The entire cost (not in-
cluding tubes, loud speaker), should
not exceed $60.00.

7x21, and

s

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or makes of instruments in
conncction with the apparatus described in
these pages. but this information will be
gladly given privately, If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

T
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New Developments in Radio Apparatus

HOSE radio fans who have been
playing the game since it first became
a popular indoor sport around 1921,
will doubtless remember that in the
good old days, every time a new set was
announced or someone described a new cir-
cuit, there appeared in all the papers and
periodicals great splurges. Do you recollect
the great fuss made when Armstrong told
the world that he had a circuit that would
operate a loud speaker, using only onc tube?
And do you remember how you scraped
all your spare cash together and rushed to
the nearest radio store and bought the big
honeycomb coils that were necessary?

And should we continue these recollec-
tions with similar thoughts of the Flewelling
circuit, that promised wonders, and the Auto-
plex circuit, which was stripped of all un-
necessary apparatus? Surely these circuits
and times are reminiscences that are mighty
nice to call up; and vet the days of 1926
will scem just as eventful several years
hence, We have heard it said that radio
today is more or less at a standstill. Don't
vou believe it for a minute! Every day
there are new sets, and better ones. being
placed on the market: and a glance at the
pages showing the apparatus tested in the

The three tuning dials of the receiver shown be-
low have identical readings for th: same station,
so tuning is very simple.

Photo courtesy of Chelsea Radio Co.

Rapnio News Laboratories will give some
indication of the amount of accessories that
are being developed.

The tendency of manufacturers today is to
place on the market reccivers with as few
controls as possible. This statement may
seem to be untrue when somce sets are con-
sidered. with three or four controls on their
panels, but it will be noticed that the words
“as few as possible” are used in the previous
sentence. For some types of receivers three
or four tuning controls are absolutely neces-
sary. but there are many. many sets on the

By G. C. B. ROWE

In the following article are described several new receivers and accessories which should be of
great interest to radio enthusiasts, who wish to remain abreast of the times.

market which have but two controls, and sev-
cral have appeared with but one tuning ad-
justment.

As has been clearly shown by the great
number of radio fans who sent in answers
to the Ideal Set Contest, recently conducted
by Rapto NEws, the number of tuning con-
trols should be reduced as much as possible,
in fact to the minimum of one. Of course,
with some circuits this is quite impossible,
but there are many excellent ones that can
be easily and efficiently controlled with but

It s

Comparatively few radio
fans outside of the “ham'
fraternity realize the value
of a first-class wavemeter.
Usually there are several
scales on the condenser
dial, corresponding to the
wave-lengths covered by
the coils, but in this in-
strument, there is but one
scale, the different read-
ings being cared for by a
set of curves.

Photo courtesy of Gencral
Radio Company
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one adjustment. However, the receivers that
will appear on the market this fall will per-
haps mect this demand of the fans for fewer
controls.

EXTREME SIMPLICITY OF CONSTRUC-
TION

Manufacturers have seen that, in order to
place receivers on the market at a maximum
profit to themselves and a minimum cost to
the consumer, there must be an improvement
in the methods of production. Here is a
great problem, for in mass production there
1s sometimes a tendency towards lowering
the standards of electrical efhciency. Natur-
ally this is a factor that is all important in
the manufacturing of radio receivers; and
the manufacturers who are turning out sets
at the present time in imitation of Henry
Ford's well-known methods. have kept the
electrical efficiency of their products unusual-
ly high.

A receiving set that at once attracts the
attention is shown in the illustrations on
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An estimate of the compactaess of this five-tube receiver may be made from the above illustration.
Note especially the arrangement of the apparatus.

Photo by courtesy of Chelsea Radio Co.
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this.page. This five-tube receiver is one
of interest primarily from its method of
manufacture. A glance at the illustration of
tl]e rcar of the set will show that every
piece of apparatus is reduced to its funda-
mental parts. For instance, the sockets for

the vacuum tubes are stamped out of the
metal sub-panel, and the prongs are mounted
in place by means of the circular fiber discs.

The variable condensers which are mount-
ed on the front panel of the set. are shielded
by thin metal plates (grounded) and shunted

across the three spider-web coils. These
coils are mounted on a wooden strip hung
from the metal sub-panel, and arc placed
so that the leads to them from the condensers
arc very short.

The metal sub-panel js riveted to a piece
of metal which is attached to the top of the
wooden front panel, and so bent that it
completely covers the condensers and cnils.
The fiber bottoms of the tube sockets, the
fixed condensers and the audio-frequency
transformers are fastened beneath the sub-
panel.

The circuit used in this receiver is of the
tuned-radio-frequency  type, having two
stages of R.F. amplification, detector and
two stages of A.F. amplification. Radio
fans familiar with the several types of pos-
sible circuits will readily realize that it is
to this one that nearly evervone turns, when
a receiver is desired that will give volume, as
well as quality and the ability to bring in dis-
tant stations.

As we have stated above, the various parts
of this receiver are so made that there is no
cxcess material anywhere in the set. Notice
the two rheostats that are shown in the rear
view of the set. Instead of being placed in a
round piece of insulation, the resistance wire
is wound on a strip, which is mounted di-
rectly: on the front panel. In short. this
tuned radio-frequency receiver, to which the
battery cable is soldered in place, can be
said to be reduced to fundamentals in every
sense of the word.

A SIX.TUBE RECEIVER OF ATTRACTIVE
DESIGN

A receiver, in which are combined excel-
lence in design and workmanship, is the six-
tube set shown in the illustrations on the
next page. The circuit employed has two
stages of tuned-radio-frequency amplifica-
tion, detector and three stages of resistance-
coupled audio-frequency amplification.

The three inductances, which are shown
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mounted on the bakelite sub-panel, are of the
D-coil type. Coils of this type, which have
been described in former issues of Rabio
NEws, are excellent for a set of this design,
because they have a minimum of stray fields.
The vacuum tube sockets are so made that
they are an integral part of the sub-panel;
i.c., the cylinder supporting the base of the
tube is screwed upon the top of the sub-
panel, while the contacts are mounted be-
neath. This method, while saving space,
also conserves wiring; as all leads to the
sockets are run out of sight under the sub-
panel.

The three variable condensers, which are
of the straight-line-wave-length type, are
mounted on a framework, which supports
also the horizontal and vertical sub-panels.
Two of these condensers are operated by the
dial on the right, while the left dial controls
but one. The dial controlling the two con-
densers operates a system of levers which is
attached to both and so arranged that any
variations can be compensated by a very
s‘mple adjustment.

The metal panel has in it two small win-
dows through which can be seen the rotating
scales that are attached to the condensers’
dials. There is a volume control on the

The two tuning controls of this receiver give a
very pleasing appearance to the cabinet, the
panel being of metal.

Photo by courtesy of A. F. Henninger Corp.

right side of the panel; and on the left a
switch which permits variation of the induc-
tance in the antenna primary circuit. This
method of control increases the selectivity
of the receiver.

The resistances and condensers used in the
audio-frequency amplifier, as well as the
automatic controls for the filaments of the
vacuum tubes, are placed on the vertical sub-
panel. On this is placed also a plug recep-
tacle to which the battery connections of the
set are made, thus eliminating the usual
jumble of unsightly wires. Provision is also
made for the application of higher plate-
voltage on the last of the audio-frequency
amplifiers, in case a power amplifier tube is
employed. This is done by merely remov-
ing the jumper between the two binding
posts at the rear of the sub-panel, and con-
necting the desired voltage at this point.

A WAVEMETER FOR AMATEURS

One of the most valuable pieces of appa-
ratus that the amateur can have, in his trans-
mitting equipment, is a reliable wavemeter,
for it is to this instrument that he turns
when he wishes to ascertain on which wave
he is operating. Heretofore only wave-
meters covering wave-lengths above 200
meters have been generally manufactured ;
and the amateur has been left without one of
these instruments, or he has had to build
one himself. Although these meters are not
particularly difficult of construction, yet the
coils used and the several calibrations neces-
sary require very fine work and almost ex-
pert skill if they are to be anywhere near
correct.

The wavemeter shown in the illustration on
the previous page is simplicity itself. It has
four inductances, of the type shown, and
these four coils cover a wave-length range
{from 14 to 240 meters, which is exactly what
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Although there are six tubes in this set, the apparat}\;s is arranged so that therc is no crowdmg

the average amateur today wants his meter
to do. Instead of the multiple-range dial,
such as have been provided hitherto with
most wavemeters, this instrument has only a
single dial; while with every meter comes
a set of calibration curves giving the wave-
length reading for each setting of the dial.

There is a small electric lamp provided, to
be connected between the condenser and the
coil; the lighting of the lamp indicates reson-
ance. A short-cnrcu:tmg device is inserted,
so that when the lamp is removed from its
socket, the circuit is closed and the reactive
method of checking resonance may be used.

A NEW LOUD SPEAKER

One of the greatest problems with which
the radio designing engincer has had to con-
tend in the past few years, is that of loud
speakers. The era of horn speakers only,
with their many different shapes and sizes,
will be remembered and also the followmg
enthusiasm for cone speakers.

It is usual, after the first crude attempts
at design have been passed, that refinements
always appear. This has been true in the
case of the cone type of loud speakers. Last
fall there appeared on the market another
speaker, which had as its diaphragm a paper
cone, but with a decided change in the de-
sign. Instead of two cones with their cir-
cumferences attached, there was but one
whose edge was fastened in place by mcans
of a sheet of very thin rubber. This ar-
rangement, it was claimed, suspended the
corie virtually free in space, while it was
actuated by a rod connecting the apex and
the unit.

This design was looked upon with much
favor and the output of this loud speaker
was described as everything that it should
be. The loud speaker, which is shown in
the accompanying illustrations, utilizes the
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The front and rear
views
spea k er descnbcd

Photo by courtesv of
The Rola Company.

hoto by courtesy of A. F. Henninger Corp.

same principle, but with a different unit and
another method of suspending the cone.

It will be noted from the illustration that
the paper cone is fully protected by a metal
covering, the latter supporting both the edge
of the cone and the actuating unit at the
rear.

Unlike many previous types of cone speak-
ers this one acts more like a piston than like:
a vibrating unit; that is, the cone itself
merely pushes a column of air. Due to the
fact that a loose leather supporting-ring is
employed, the forward and backward mo-
tion is in no way restricted ; as a matter of
_fac}tl, the cone can move a quarter of an
inch.

It was found that the rubber which was
used for attaching the paper cone to the
front panel, or “baffle,” as it is called, would.
not give satisfactory service under all kinds
of climatic conditions, and so another me-
dium of suspension was sought. It has been
found that very thin leather is just about as
flexible as the more elastic rubber and will
answer the purpose very well. This, then,
has been incorporated in the loud speaker
shown with excellent results.

The large wooden ring to which the cone
and unit is attached is an important factor
in the operation of the speaker. In one sense
it acts as a sounding board; similar to the
wooden slats in the horn of a phonograph,
but what is probabl_v more important is its
functioning as a “baffle.” If a properly pro-
portioned bafﬂe werée not employed, the sound
waves leaving the rear of the cone would be
reflected, thus reacting upon the sound waves
emitted from the front with the possible re-
sult of distressing heat notes.

The .cone and unit can be detached from
the wooden ring and stand and are adaptable
to console sets or special speaker cabinets
in which case the rear of the cabinet acts as
a satisfactory baffle

of the loud

P
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Relaying Radio Messages
from the Polar Regions

By GEORGE W. LINN, Jr., 2CJE

Everyone has read of Com. Byrd’s thrilling flight by airplane over
the North Pole. Here is an account of how radio communication
was established with the United States, and constrictional details i

of the set used in New York City.

Not only is the necessity of radio
as an aid . to scientific cwploration
shown by the recent achicvements in
the far North, as Mr. Linn observes
g his article, but also the priceless
seryvice which the amatenrs of the
world are rendering to the cause of
radio development and communication.

The surprise and delight of the as-
tronomer beholding a new inhabitant
of the heavens, and of the explorer
looking upon a new world, have been
celebrased; but to them we can com-
parc the pleasure and yratification of
the amateur who finds that he has be-
come, as may happen at any moment,
the voice and the ear of his couniry-
men while history is being made. The
idea is ispiring in the extreme.

Mr. Linn's short-wave transmitter
and recerver served most effectively as
a link between the Byrd North Polar
Lxpedition, whose successful flight is
lnown to all, and the Navy Depart-
ment at Washington, to whom its re-
ports were wmade. Here he tells the
readers of Rablo NEWS how he did 1t,
and how he constructed the equipment
which gave this splendid performance.
Hiustrations of the ecquipment and
flight of the Byrd cxpedition will be
found in Rapio NEws and in SCIENCE
axp InvextioN for July—EDITOR.

‘N step with the development of aircraft

as a means of exploring the uncharted

polar regions, is the use of wireless

telegraphy as a means of communica-
tion with the outer world. This year radio
was an important part of the Amundsen and
Byrd projects, and results have shown that
radio is a necessity, not a luxury, in the
north.

Having had no radio experience with the
Amundsen flight, there is nothing of value or
interest the writer can say regarding this
venture, but he was fortunate to play a
small part in the communication service of
the Byrd Expedition. .

On Monday evening. May 17, at approxi-
mately 11 o'clock, Eastern Daylight Saving
Time, he called and raised NTT, the U. S.
destroyer Scorpion, stationed in the Adri-
atic Sea. The Scorpion is equipped with a
short-wave receiver and transmitter, beside
the usual long-wave navy equipment. After
reports were exchanged, the writer was
ready to take the‘Srgr{nor}’x traffic, which,
to his great surprise, consisted of six mes-

POWER SUPPLY
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The schematic diagram of the short-wave trans-
mitter at 2CJE, which was used in communi-
cating with the ‘'Chantier.
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sages from Commander Byrd. The mes-
sages originating on the Chanticr, Byrd ex-
pedition’s base ship, KEGK, at Spitzbergen,
were sent to the Scorpion, to be relaved
to the U. S. Due to severe QRN only five
of the six messages were received and ac-
knowledged that night; but a schedule was
made for each succeeding evening at 11
o'clock. Communication was maintained
with the Scorpion each night thereafter up
to and including Saturday, May 22. In that
time nineteen messages werg received and

LH REC.
Ly AMP.
L,
- .'B.
Sl
L
LT

The schematic diagram of the receiving set
which picked up Byrd's ship. the “Chantier.”

six transmitted. A great deal of credit is
due Operators Bailey and Shockley of the
Scorpion for the way they handled their
traffic and relayed it to the States. The
Chantier, KEGK, was worked directly Sat-
urday night and again on Monday night, and
ten messages were received. On Wednesday
KEGK was again raised and three mes-
sages addressed to Commander Byrd were
transmitted. This closed the writer’s com-
munication with both the Chantier and the
Scorpion. The total of twenty-nine mes-
sages from Commander Byrd received here,
were . forwarded to their destination
by the U. S. Navy Communications Depart-
ment at New York City, thus insuring quick
delivery.

The transmitter
at 2 CJE. The
copper strip coils
at the left are L1
and L2: the tall
variable conden-
ser in the center
is Cl; the up-
right inductance
at the right is
L.3; and the con-
denser, C3, ap-
pears through the
loop of the larger
inductance, L2,
Notice the size of
the insulators
used and their
disposition on the
baseboard.

THIRRTE T )
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BUILDING A GOOD DX TRANSMITTER

There are, no doubt, many readers who de-
sire to build or know more about the trans-
mitter and receiver used by the writer at his
station, 2CJE, New York. Before going
into the description of the various parts, a
few words regarding the qualities of a trans-
mitter and receiver for consistent work will
be necessary. The following list, containing
only a few of the essentials, gives the fac-
tors that will result in a good swation.

The transmitter must have: a steady
wave; a good.note (DC ‘or at least good
RAC): and a wave that will remain con-
stant from day to day in order that other
stations may log your signals.

The receiver must have: freedom from
body or hand capacity; freedom from tube
and battery noises and all other disturbances
occurring in the receiver itself; and a’good
dialing system so that stations once re-
ceived can be readily received at some fur-
ther time.

The transmitter here described was con-
structed with the above outlined qualities in
mind to assure a consistent working range.
A wave-length of 40 meters was decided
upon, as this seemed to be the hest all-
around wave assigned for amateur use. A
50-watt tube at its normal input seemed to
be sufficient to cover any distance desired
with favorable conditions. The choice of a
transmitting circuit was given due considera-
tion; and the Hartley circuit, which is cer-
tainly the most popular circuit in use on the
short waves, was selected because of its ease
of construction and simplicity in tuning. The
bread-board tyvpe of asscmbly was used, as
this method facilitates changing of appara-
tus and wiring without in any way marring
the finished set. Particular care was taken
in insulating the apparatus from the base-
board. Porcelain stand-off insulators were

(Continued on page 166)
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A Handy, Light Vacationh Set

By JOSEPH BERNSLEY

This light, but powerful receiver is of quality suitable for the home; but it is also built so lightly
and compactly that it may conveniently be carried in a small car or boat, as well as by hand, pro-
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i viding a very entertaining companion for a week or a week-end in the open.

ITH the approach of hot weather

and contemplated week-end trips,

to say nothing of the anticipated

usual summer vacation, the increas-
ing interest in portable radio receivers, as the
means of providing entertainment, brings
forth considerable discussion as to the most
efficient and convenient design of such a re-
ceiver, the type of circuit and tubes, whether
to employ loop or portable antenna and
ground, etc. To those who desire to con-
struct such a receiver, this article offers con-
structional details of a set which was de-
signed for the above mentioned purpose, but
may be constructed to be mounted in an ord-
inary cabinet and used as a conventional liv-
ing-room radio receiver.

The receiver is entirely self-contained;
that is, batteries, hoth “A’” and “B,” are with-
in the cabinet. The loop antenna, which is
used in place of the usual antenna and
ground, is mounted on the inside of the cov-
er, thus making the receiver one compact
unit, whose overall weight is approximately
twenty-five pounds. Its compactness and
portability are very well illustrated in the
views designated as Figs. A and B

Regarding its efficiency: due to the fact
that the reflex principle is employed, loop
reception is possible. Three stages of radio-
frequency amplification are used, one stage
tuned and two untuned ; a crystal detector for
rectification; and two stages of reflexed au-
dio-frequency amplification. Using the loop
alone (in New York City) it was possible
to obtain loud speaker reception on all the
local stations, and two stations in Philadel-
phia with fair volume. On headphones, 15
distant stations were logged in two evenings,
although no strenuous attempt was made to
get them. The unusual purity of tone ob-
tained, due to the crystal rectification, makes
the receiver well worth building. To increase
its receptive range, an antenna and ground
system may be employed, and connected to
the binding posts at the left of the receiver,
shown in the illustrations. This connection

will also increase the signal strength of the
stations obtained on the loop, although the

Fig. A, The Vacation Set ready for operation.
Two dry cells are used for 199 type tubes., and
four for the 6-volt l4-ampere type. 6714 to
90 volts of "B’ battery is required.

tuning will not be as sharp, and some addi-
tional atmospheric noises are introduced.

The cabinet dimensions are: 1414 inches
(inside specification) in length, by 1414
inches in width and five inclies in depth.
These dimensions are not exact, as the cab-
inet may be constructed in any form or shape

and size desired; but should, however, be
approximately the above mentioned, so that
the set, which is built in unit form, may fit
within the cabinet, thus enabling the con-
structor to adapt a similar lay-out.

COIL CONSTRUCTION

The coils may be constructed, as some
little difficulty may be cxperienced in obtain-
ing basket-weave coils to operate in conjunc-
tion with .0005-#f. variable condensers. To
economize in space, the constructor should
wind them in either basket-weave or spider-
web fashion. Using the basket-weave meth-
od, a 44-turn secondary is required, for both
antenna and radio-frequency coils. The
primary winding for the antenna coil should
consist of 10 turns, and the primary wind-
ing for the radio-frequency coil has 15 turns.
All windings are of No. 22 DSC or DCC
wire.

This will give selectivity when the an-
tenna and ground are used in place of the
loop and still permit the receiver to oscillate
on all wave-lengths. The radio-frequency
transformers (untuned type) cannot be con-
structed at home as elaborate facilities are
required. The loop, which is mounted on the
inner side of the cabinet cover, consists of
21 turns of loop wire.

PRINCIPLE OF THE RECEIVER

As mentioned before, the receiver operates
on the reflex principle, having three stages
of radio-frequency amplification, crystal de-
tector and two stages of audio. The three
tubes first function as the radio-frequency
amplifiers, and the output is delivered to the
crystal detector which rectifies the radio-
frequency impulses. The audio-frequency
currents are then transferred back to the
second tube, which functions as the first
audio-frequency amplifier, and are then still
further super-imposed on the third tube and
amplified. The output of this tube is then
delivered to the headphones or loud speaker,
by means of the single circuit jack into
which the plug is placed.

7 =N
L1 |/ LORENZ TYPE WOUND COILS —~ RFT. RET. AFT.
: | | L
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SR sE X | 4 3
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) .000! ME ‘ == 000! MF.
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Fig. C. Schematic wiring diagram.of the Vacation Set. Either antenna an
incoming radio impulses to the receiver, it should be connected to a plug an
ready for antenna and ground when the plug is removed.
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s shown in Fig. A,

d ground or loop may be used. When a loop is desired for providing the
d placed in the D.C. jack a
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Fig. B. The Vacation Set closed for carrying.
It is of handy shape and size and weighs not
over twenty-five pounds.

Note that across the respective windings
of these audio-transformers are connected
various small fixed by-pass condensers.
These are so placed for the purpose of al-
lowing any stray radio-frequency currents
to be by-passed across the winding of the
transformer, and back into the radio-fre-
quency circuit through the batteries. The
values of these condensers are somewhat
critical, as too small a condenser will not by-
pass all of the R.IF. energy in the audio cir-
cu't; and too large a capacity will not only
by-pass the R.F., but also allow some of the
audio-frequency currents to escape, thus de-
creasing the efficiency of the receiver.

TUNING-IN

It must be remembered that this receiver
was designed primarily for loop reception,
although provision has been made so that it
may be used in conjunction with an antenna
and ground. Greatest selectivity will be ob-
tained when the loop antenna is employed,
as this instrument has been found to be very
directional when performing its function.
Thus, if a ccrtain station is desired, for best
reception it is advisable to point the loop in
the direction of the broadcast station. If a
particular local station causes considerable
interference and is difficult to tune out, then
by simply rotating the loop to a different
direction this interference may be cut down
to a minimum. To facilitate even sharper

LIST OF PARTS
2—Variable condensers, _0005-uf.
cach, preferably of the S.L.F.
type;
2—Diaals;

3—Sockets;
2—Audio-Frequency Transformers,
3%4:1 ratio;

2—Radio- Frequency Transformers,
untuned type covering the wave-
length range of from 200 to 550
meters;

1—Fixed Crystal Detector;

2—Lorenz type or basket-weave
Coils, designed for .0005-4f. con~
densers with primary winding;

1—Insulating Panel, 7x14%4 inches;

1—Sub-Panel 4x12 inches;

1—Single Circuit Jack;

1—Combination Potentiometer and
Rheostat; potentiometer 300- or
400-ohm, rheostat approximately
10-ohm;

1—Double-Circuit Jack;

4—Fixed By-pass Condensers, 3
.0001-uf, 1 .0005-uf.;

Miscellaneous, such as

posts, screws, bus wire, etc.
Approximate cost, $30.

i R R U e nmmiit
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tuning, a stage of tuned radio-frequency
amplification is used, instead of the usual
untuned type. The potentiometer is used
for controlling oscillation and volume, but
also affects the sensitivity of the receiver; as
it is advisable to put the receiver in an os-
cillating condition (by bringing. the poten-
tiometer arm to the negative side of the po-
tentiometer resistance), and tune in a dis-
tant station by means of “carrier-wave” re-
ception. The receiver may be called prac-
tically a two-control receiver, as the po-
tentiome*~: control is seldom used for local
recept:c:.
FINAL ADJUSTMENTS

If the receiver does not prove selective
enough when used with an antenna and
ground, the defect may be easily remedied
by simply reducing the number of primary
turns on the antenna coil. The exact num-
ber of turns that must be taken off must be
determined by the “cut and try” method until
the desired selectivity is obtained. Should
the variable condenser that tunes the sec-
ondary circuit of the radio frequency coil
tune too broadly, then, by simply reducing
the number of turns on this coil the selec-
tivity of this stage may be increased. If,
during the tuning in, the potentiometer,
when turned towards the ncgative side of
the resistance, forces the receiver into noisy
oscn]]atlons, or concxsely spﬂakmg, into a
“squawk”, then incorrect size by- pass con-
densers have been used. The crystal detec-
tor may be of the fixed type, and it is ad-
visable that several crystals be tried, until
one is found with which efficient and stable
results are obtained.

The carborundum fixed crystal defector
was used in this receiver because it has
been found to be unusually stable, while
practically as sensitive as the variable-point
type of crystal, whose adjustment is so
critical.

The two condensers may be made to read
alike, or very nearly so. The correct dial
readings for a station with a wave-length
around 450 meters should be between 80 and
85. 1If there should be a wide difference in
the dial settings for the various stations re-
ceived, remove turns from the secondary
winding whose condenser shows the lowest
reading, until the proper dial-setting for that
wave-length is obtained. The number of
turns removed will depend on the difference
or variation from the proper reading found

Fig. E, Illustratm6 the instru-
mental layout of the Vacation Set.
No. 1 is the potentiometer-rheo-
stat; 2 and 3 the .0005-uf. con-
densers; 4 and 5 thc basket-
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Fig. D. Ilustrating the construction of the

loop. It is tacked within the cover of the case,

which is 13 inches square inside. Twenty turns.

of loop wire are sufficient to cover the broadcast
range.

on first trial. It is best to remove a turn
or two at a time, and then check .the varia-
tion carefully. If a condenser reading is too
high (ie., 90 or 95 for 450 meters) then the
remedy is in incrcasing the number of sec-
ondary turns until the reading is reduced to
the desired figure.

A lighter rcceiver may be built in a port-~
able typewriter case; and results obtained
similar to those described above, if the elec-
tric specifications given are adopted. This
circuit is very commonly used in reflex sets,
especially of the portable type, and has
proven itself unusually efficient, time and
time again.

is against the policy of RADIO
NEWS to publish the names of manu-
facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information wiil be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the ] WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

weave coils; 6, crystal detector;

7, untuncd R.F. transformers; 8,

single-, and 9, double-circuit Jack

The A.F. transformers do not
show.
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An [nverse Duprlex Receiver
for the Home Constructor

By FLORIAN J. FOX

In this articce are set forth complete details for the construction of a most
interesting receiver. We recommend it to set builders.

OST experimenters have found it
difficult to reflex more than one
tube in a receiver. The trouble is
due, not to any flaw in the theory
of reflexing, but usually to lack of informa-
tion on the subject. Provided the tubes are
not overloaded, it can easily be shown that a
tube can amplify, simultaneously, both radio
and audio frequency voltages. However, if
the design is poor, reflexing more than one
stage will cause instability due to either
radio frequency feed-back by way of the
audio channels, or audio frequency over-
load. It is obvious that if radio frequency
currents get into the audio channels, they
will be impressed on the radio amplifiers
again, thus setting up a good radio feed-
back circuit. Such a feed-back link will set
up radio frequency oscillations. On the other
hand, if the reflexed tubes are seriously
overloaded with audio voltages, modulation
of the incoming signals will take place and
cause what we term “Overload Howl.”

The problem, then, is one of design. The
energy levels in the reflexed tubes must be
kept reasonably low, and the radio and audio
frequency currents must be kept in their
respective channels.

AVOIDS OVERLOADING AND NOISES

The Grimes inverse duplex system is the
sost stable of the reflex systems, because
radio feed-back iinks never contain. morc
than one radio amplifier. In the case of a
straight reflex receiver two or more ampli-
fiers may be contained in such a feed-back
circuit. Inverse duplexing also tends to
equalize the energy levels in the various
tubes, as shown in Fig 1 and 1A, where we
assume that each tubc has an amplification
of one unit. The sum of the R.I\. and AF.
units in any one tube will represent the total
load carried by that tube.

The economy of such a system is obvious.
This is a vital point if the sct is to be used
in connection with dry cells for filament cur-
reut. The total plate current of the re-
ceiver is about 7 milliamperes. The fila-
ment current, using dry cell tubes (3UX-
199°s and a UX-120 in the last stage) is
only .3 amperes. Six No. 6 dry cells, con-
nected in series parallel, should last about
three months, under average conditions.

BUILDING THE SET

Fig. 2 shows the wiring diagram 3¢ one
of the latest laboratory modcis of dry-
battery-operated inverse duplex receivers.

In any case, first procure all the neces-
sary parts, (listed at the end of this article)
and then lay them out in a neat and logical
manner. That is, place all the parts on the
sub-panel or sub-base, that will eventually
go there. By a process of arranging and re-
arranging, a satisfactory lay-out will be
found. Each tube should be placed close to
its tuning condenser, and each audio trans-
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Tre operation of this receiver is very simple,
as the three dials have approximately the same
reading for a station.

sub-base and mount. Any good layout for a
tuned radio frequency receiver or neutro-
dyne may be copied.

PROBLEMS OF AMPLIFICATION

To insure good results only good parts
should be used. Low ratio audio trans-
formers (between 1Vi-to-1 and 2-to-1)
should be used in the reflexed stages. This
will insure good quality of reproduction and
greater freedom from difficulties arising
from the overloading of the reflexed stages.
The last audio transformer should have a
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former should be placed reasonably close to
its input tube. Fig. 3 will serve to show
what 1s meant. In order to minimize radio
feed-back the tuning condensers and the ra-
dio coils should be kept as far apart as pos-
sible. 'When a satisfactory arrangement has
been found, measure off the necessary di-
mensions, mark them off on the sub-panel or

Nos.
R

1, 2 and 3 are the R.F. transformers; 4, tuning S.L.F. condensers; §, 3rd A.F. tube; 6, ist
.F. and 2nd A.F. tube: 7, 2nd R.F. and Ist A.F, tubc; 8, detector; 9, 2000-chm stabilizing rheostat.
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high step-up ratio, 6-to-1 being quite satis-
factory.

Whenever three stages of audio frequency
amplifications are used some special precau-
tions must be taken. The detector grid
leak and condenser should be mounted as
close as possible to the grid post of the de-
tector socket. Do not allow the output, or
loud speaker wires of the last audio stage
to get close to the detcctor tube or its grid
leak or condenser. Wherever possible, in wir-
ing the audio circuits, keep each wire close
to, or twist it with, its return wire. The
negative “C” or negative filament wire is
the return for the grid wire, and the posi-
tive “B” wire is the return for the plate
wire to an audio transformer. .

Note that the last audio or power ampli-
fier tube is placed as far away from the de-
tector tube as possible. Ordinarily the de-
tector tube is placed at the extreme right,
end of the receiver, and the power amplifier
at the extreme left end of the set. There-
fore, if convenient, the loud speaker jack
should be mounted near the left end of the
panel.

Due to the internal resistance of dry “B”
batteries, audio feed-back is wusually en-
countered when all tubes are operated from
a single set of “B" batteries. This usually
results in a high-pitched whistle. The use
of by-pass condensers across the “B” bat-
teries is usually a rather expensive preven-
tive; because in order to overcome the dif-
ficulty a large capacity is necessary. It is
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This sketch gives a suggestion of the best way to place the apparatus on the base-board.

more cconomical to use a small separate 2214
volt battery for the detector tube. (See
wiring diagram).

The radio frequency coils, as stated be-
fore, should be mounted as far apart as
practicable. In addition they should be
mounted at right angles to each other. This
will minimize the setting up of radio fre-
quency oscillations due to magnetic coupling
between the coils.

VOLUME AND OSCILLATION CONTROL

A variable 2000-ohm stabilizing resistance
is used to control the tendency for oscillation
at the lower dial settings. Ordinarily this
resistance is mounted inside the receiver. The
resistance is increased by small steps until
the set does not oscillate at the lowest wave-
length it is desired to receive. However, this
resistance may be mounted on the panel of
the receiver, where it will serve as an oscil-
lation and volume control. For the proper
operation of this stabilizer it is absolutely
necessary that the connections to the pri-
mary winding of the sccond radio frequency
coil be reversed. Assuming that the primary
and secondary of a coil are wound in the
same direction, a coil is connected normally
when the top of the secomdary winding is
connected to grid and the top of the primary
winding is connccted to plate.

The double-pole double-throw switch
shown in the wiring diagram is a panel-
mount jack switch. Its purpose is to change
the set from S-tube to 6-tube operation. The
“Low” or 5- tube posxtlon is for local recep-
tion and the “High” or 6-tube position is to
be used for weak and distant signals.

The antenna tap switch serves both as a
volume and selectivity control. As the an-
tenna turns are decreased, the volume de-
creases and the selectivity increases. At
the higher wave-lengths a marked increase
in volume is obtained by increasing the num-
ber of turns in the antenna circuit.

USE OF CHOXE COIL

When the secondaries of the radio and
audio coils were connected in series, as in
the early reflex circuits, trouble was ex-
perienced from so called “hand hum.”
That is, when the hand approached the tun-
ing control of the tube which was the first
reflexed-audio stage, a loud induction hum
was obtained. On the inverse duplex set this
hum occurred on the second dial. This trouble
was due to the fact that the second vari-
able condenser was connected to the grid
side of the first audio transformer. On a
three-stage audio amplifier the detector and
first audio grids are quite susceptible to
such induction. The trouble was remedied by
the connection shown in the wmng dnagram
The rotor of the condenser in question is
connected to filament or ground, and the
audio voltage is led to the grid of the tube
through an efficient radio frequency choke
coil. In order that this choke coil should
introduce no loss or appreciable tuning er-
ror into the radio circuit, it must be made
with some care. Details of the construction
of such a choke coil will be given. (See
FFig. 4.)

The winding form consists of a piece of

hardwood, fiber, hard rubber, or bakelite, 3
inches long and about Y%-inch in diameter.
If the builder has no lathe, he can have the
form made in any machine shop. Slots 1-16
of an inch wide are cut to a depth of 4-inch.
The slots are spaced 1-16-inch apart. This
will enable the cutting of about 20 slots al-
together. The exact number is not critical.
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A saw cut is now made along the form
parallel to its axis. This will he used for
leading the wire from a filled® slot to the
next empty one. Fill each slot with No. 36
D.C.C. wire. The ends of the wire may be
soldered later to lugs which can be screwed
to the ends of the form: An easy way to
wind a choke coil is to drill into the dead
center of one end of the form for a distance
of about an inch and leave the form on the
drill. Then clamp the breastdrill in a vise
in a horizontal position. By turning the
crank with one hand and leading the wire
with the other hand, the winding may be
put on very rapidly.

If it is impossible to obtain the above
form, some make-shifts may be devised. A
dowel could be used, and the windings sepa-
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rated by means of heavy card board wash-
ers. Fair results might be obtained by using
a long thin thread spool filled with wire.
Fill the spool up as the winding advances,
that is, scramble-wind. Do not wind in lay-
ers, because the capacity of such a winding
would be too great. Mounting brackets may
be made for the choke coil if desired.
CHOOSING R.F. TRANSFORMERS

We now come to the question of radio
frequency transformers. If these are to be
purchased, some care must be exercised in
choosing them. We prefer a coil with a cyl-
indrical winding, either self-supporting or
wound on a bakelite tube. Choose a coil of
relatively small diameter, say not more than
two inches. Large-diameter coils wusually
have large magnetic fields which make it
very difficult to control radio frequency feed-
back, and oscillation.

For the benefit of those readers who may
wish to build their own coils, we shall de-
scribe some which we have found to be
very satisfactory from all angles. The coils
described are for use in connection with
.0005-xf. variable condensers. We have
never been able to prove experimentally
that a larger coil with a smaller condenser
is more efficient, although theoretically it
should be.

The winding form (See Fig. 5) is a bake-
lite or formica tube, 3%% inches long and 134
inches in diamcter. A J4-inch space is left
in the center of the secondary winding. In
this space the primary is wound in the same
direction as the secondary. Before winding,
drill all the necessary holes for mounting
brackets, terminals, and anchor holes for
the ends of the windings. Then make a saw
cut in the middle of the tube and at an
angle of about 45 degrees to the axis of the
coil. Now begin the secondary winding in
such a direction that this saw cut can be
used for leading the winding across the Y-
inch space reserved for the primary. This
will eliminate the necessity of cutting the
secondary winding and soldering the ends
later, although this may be done if it ap-
peals to the builder. The secondary is
wound- with No. 28 D.C.C. wire. The total
winding length is 214 inches, or the equiva-
lent of 90 turns. Now wmd the primary.
This consists of 15 turns of No. 32 or 34
D.C.C. wire. Two such coils are made. The
third, or antenna coil, has a primary of 25
turns (same size wire as the other primar-
ies) tapped as follows: 2 turns, 4 turns, 8
turns, 15 turns, and 25 turns. The beginning
of this winding is connected to ground, and
the taps are connected to points on the in-
ductance switch.

BUILDING A POWER AMPLIFIER
Of course an ingenious builder may modify
the receiver if he so desires. For instance,
if he desires more volume than can be ob-

(Continued on page 189)

No. 9 shows the stabilizer; 10 and 11,
denser and leak 16, jack sthch
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jacks; 12,

13, and 14, A.F. transformers; 15, grid con-
17, filament rheostat.
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A Transoceanic Broadcast Receiver

NLY a few ycars ago transconti-
0 nental reception of broadcast re-

ception was new and unusual.
Now, during favorablc weather condi-
tions thousands of rcccivers in the East
receive regularly from the West Coast
stations. In addit.on a few “listencrs-
in,” here and there who have time in
the afternoon, are rcceiving European
stations. 1t must be remembered that
there is a five-hour time difference.
11:00 p. m. in London is about 6:00
p. m. in the eastern section of the
United States.

Furthermore, a large percentage of
the foreign broadcasting stations use
wave-lengths higher than used in the
United States: for example, Daventry,
England, employs 1,500 meters and
Eiffel Tower 2,600 meters. While re-
cetvers have been designed to cover
these wide wave-length ranges, and
also using several stages of radio-fre-
quency amplification, they are not well
known, as they have not come into
gencral use yet.

The super-sensitive broadcast re-
cetver described in this article is a very
late development.

TET IO

ECENT rescarch work has revealed
the fact that more than two stages
of tuned radio-irequency amplifica-
tion can be used successfully, pro-
viding a few precautions are taken in the
design of the set which is to contain them.
To speak broadly, the most necessary pre-
caution is complete isolation of each stage of
radio-frequency amplification from the

By CHAS. R. LEUTZ

amplification and to use total shielding in the
full sense of the word. As a step turther;
each stage has its own A and B supply, the
only exception being the audio-frequency am-
plifier stages which are combined on com-
mon batteries.

COVERS FOREIGN BROADCAST RANGE

Another important feature of this set is
the plug-in coil arrangement which provides
reception on wave-lengths ranging from 33
meters to 3.600 meters. Though plug-in coils
are by no means new, this system has never
before been carried into the field of tuned-
radio-frequency amplifiers.  Present day
tuned-radio-frequency sets are not capable of
covering more than the American broadcast
wave-lengths ; consequently, the construction
of this receiver has again gained a point in
originality.

The receiver was designed and constructed
specifically for the 1925 Foreign Broadcast
tests, and the object was to have a set more
sensitive than any type previously built and
at the same time exceptionally selective with-
out the usual loss in quality of reproduction.
I'he accompanying illustration shows the re-
ceiver sct up for operation. It will be noted
that the set is divided into six separate con-
tainers. These are made of sheet zinc with
brass angles to insure rigidity. The zinc
covering provides complete electrostatic
shielding betwcen each unit.

The first four cases contain the four tuned-
radio-frequency amplifiers; the fifth case the
detector and the last case the entire four
stages of audio-frequency amplification.

It will be noted from the picture that the
six units are separated by a few inches from
each other. This is done to prevent the field

Photo courtesy Golden-Lentz, Inc,

Although there are many dials to be adjusted in tuning this receiver, the results obtained are
worth any trouble.

others, in order that there may be no inter-
action between the adjacent circuits.

The utilization of metal shields has pro-~
vided the solution to the problem. The coils,
the condenser, the tube and the wiring for
cach stage are entirely enclosed in a separ-
ate metal case. It is only the connecting
wires from one stage to the next that issue
from the enclosures.

The experimental receiver described in this
article is original as well as radical in many
features. It is the first receiver designed to
employ four stages of tuned radio frequency

L

of a radio-frequency transformer from ex-
tending from one shield to another, and
thence to an adjacent radio-frequency trans-
former, in which case there would be inter-
action between two or more stages. If
shielding is improperly employed it will de-
feat the purpose it has been intended for, and
actually present a path for the radio-fre-
quency currents instead of a blockade. This
is particularly true if the radio-frequency
transformers, grid leaks, plate leads or sock-
ets are too close to the shielding.

Four tuned stages of radio-frequency amplification—truly this receiver should bring in stations
across the ocean and with loud speaker reproduction too.

SEPARATELY-SHIELDED CONDENSERS

In addition to having all the component
parts of one stage within one case, the vari-
able condenser used in each stage is indi-
v.dually shielded, so that the electrostatic
field of the condenser cannot affect or inter-
act upon the field of the radio-frequency
transformer with which it is employed.

It has been found in this receiver that the
use of specially wound toroidal coils to re-
strict the field within a limited area does not
permit the designing of a radio-frequency
transformer efficient in other respects. That
is, while toroidal windings do restrict the
field and prevent intercoupling, the resultant
winding has an excess of distributed capacity,
high-frequency resistance and, in conse-
quence, a poor amplification factor and a low
degree of selectivity. The superior method
is to use cylindrical windings and allow
liberal space between them and the sides of
the metal casings employed as the shields.
If care is taken in the design. four stages
of tuned-radio-frequency amplification with-
out regeneration can be used successfully,
and a high amplification factor expected from
each stage.

It is well known that each stage of radio-
frequency amplification added to a cascade,
increases the selectivity four-fold. The de-
gree of selectivity obtained with this receiver
is actually- about fifteen times as great as
with a good selective receiver having two
stages of tuned-radio-frequency amplifica-
tion. If two stations are separated by 10,000
cycles, it is usually possible to select either
one without any trace of interference from
the other, regardless of their relative signal
strength.

The radio-frequency transformers are
placed on bases with plug-in contacts, so that
they may be readily removed and a different
size inserted. It is impossible to design one
transformer to cover the wave-length range
of 35 to 3.600 meters and expect any reason-
able efficiency. Accordingly. to secure high
and uniform efficiency under these require-
ments, five different sizes of transformers
are used, covering the following ranges: No.
1, 35 to 90 meters; No. 2, 80 to 210 meters:
No. 3. 200 to 550 meters: No. 4, 500 to 1,500;
and No. 5, 1,200 to 3.600 meters. It will he
noted that an overlap is provided between
the ranges of the transformers.

DETAILS OF THE HOOK-UP

Referring to the circuit diagram, the re-
lated action of the six units is as follows:
the first radio-frequency stage is tuned tn
the desired station by the main tuning con-
denser C1. The antenna series condenser C
and selector switch SW are then adiust'ec.i to
provide the proper degree of selectivity:
points 1, 2 and 3 of the switch allowing for

(Continued on page 162)
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~ More About Receivers Without Wires

By EDMUND T. FLEWELLING

HE article of last month presented
an iuntroduction to a mectliod of build-
g radio receivers or transmitters,
the use of which would greatly sim-
plify the construction of radio sets and en-
able the manufacturer, experimenter or
amateur to' construct receivers with far
more certainty as to the results than is
possible with methods now in use. As in
that article, it again becomes necessary here
to rescrve all patent rights to the author.

There is a vital need for reducing the
mechanical construction of receivers to a
point where use may be made of mathe-
matics with their accuracy and certainty,
as shown by the numerous attempts to
build receivers of unit parts, or what might
be called standardization. Standardization,
up to now, would have had ill effects because
of its tendency to make difficult the intro-
duction of new ideas and devices. This
will also hold true for some time in the
future; and for this reason the writer
wishes to impress on your minds that no
constructive good can come, as yet, from
building receivers without wires if only
certain apparatus can be used.

On the other hand, great and constructive
good can come from a design that allows
radio sets to be built with a minimum amount
of wire, yet include any part or component
that may be considered good practice. If
such a design is achieved (and the writer
believes it has been) then the punch press
and modern production methods will come
into their own in the building of radio sets
and the man who makes his own receiver
will have a bit of guarantee that his
receiver is going to work as its designer
intended it should. Simplification of con-
struction, without any attendant loss because
of its use, is very sorely needed. The old
days of a thousand dials per receiver are
memories now, yet our modern receivers are
better than ever because of their clean-cut
simplicity. The use of a jack for the de-
tector and one for the first stage besides
the regular last-stage jack, or of several
units, such as power amplifiers, loud speak-
ers, etc., should be frowned upon. Receivers
must eventually come to the entirely self-
contained type and we should all work to
this end-—the modern-production-method re-
ceiver which is mathematically and mechan-
ically correct, may be operated by anyone,
and is entirely self-contained. We are a long
way along the road to this, and I propose
to show one way by which the road may be
shortened. ]

MORE DIRECT CONNECTIONS:

No matter what types of receivers using
tubes, one might wish to consider, it will
be found that all have several things in
common. Let us point out a few of them
in a general way. Every receiver has two
connections, “+A” and “—A”, to its fila-
ment. Most receivers have rheostats in the
“_A” lead. Every grid is connected to a
coil, or transformer, and the other end of
this coil is always connected to the “A”
lead, and most of the time to “—A”. 1f a
tap for neutralizing, etc., is taken off these
or the plate coils, it seldom does much to
upset our generalities. The plate of the
tube leads to its coil, etc, and invariably
ends up at “4B”. Tuning condensers are
usually connected to the grid and their ro-
tary plates to the filament, either directly
or eventually. The grounded point in re-
ceivers is on a common footing with one

Herewith is the fourth of Mr. Flewelling’s interesting articles on radio receivers, in which he
tells of a new idea in connecting leads, employing the capacity which exists between them.

side of the coils, condensers, batteries, shield-
ing, rheostats and potentiometers. It is
rather surprising to note how many ways
exist for running a wire around a radio
set, only to end up at “—A”, and with a
positive ignorance as to the harm done by
this wire after it left the coil or condenser.

If we could connect our coils dircctly to
the grid or plate and have no other end of
the connection to complete, if we could con-
fine the radio-frequency potentials to oniy
the tubes and their coils and condensers, if
we could wipe these radio-frequency poten-
tials entirely out of our receivers as soon as
they had done their work, we would be
taking a long step toward our goal. We
would then absolutely know that feedbacks
existed only in the tubes, between the tubes,
and between the coils and condensers. Four
places for fcedbacks, and one is eliminated
by spacing the tubes far enough apart,

P

One of the ‘‘capacity-strip” connectors opened,
showing the various leads and the insulators.

Surely if we know that troublesome or help-
ful feedbacks exist only in three places we
have made a tremendous gain, because in
present receivers the best guesser in the
world can not tell where these feedbacks
occur.
USE OF CAPACITY STRIPS

Supposing, after every coil or condenser
had passed the R.F., that as the R.F. left
the terminals of this coil it was fed into a
mammoth tank condenser it would not have
much opportunity for effect on the set,
would it? If every current-carrying lead in
the receiver, both the D.C. battery poten-
tials and the A.C. potentials, R.F. and A.F.,
were carried in this tank condenser, then
we would have a condition of extreme value
to us in a number of ways. Such a con-
denser, to be of service, must be available
for use in practically any part of the re-
ceiver ; that is, we cannot run leads to the
condenser for they would operate against
the desired effect. The condenser must be at
any point at which we may desire to use it.
Such is the result accomplished by the capa-
city strip shown in last month’s article and
shown more clearly in this article. The
long illustration shows a strip which may
be used for any of the common popular or

The "capaity-strip" connector,

The tabs are lugs for the different strips of mctai and arc used

commercial circuits, by cutting it off for the
proper number of tubes. It will be noticed
that there are rows of tabs or terminals
along each side of the strip. On one side
they run in pairs, for “4-A” and “—A"; on
the other side they run to correspond to
NB 45"' (lB 90',, ll_A”, al]d l‘C'Y‘ The llB
45" and “B 90” are mounted, one on the
cther, and so show as one. ‘B 45” is but
little used, so we tear off all “B 45" tabs
not used, and the “B 90” tabs where “B 45"
is used. The strip shown is being used in an
cffort to determine the minimum safe spacing
of tubes; for R.F. and A.F. amplification
work, and for 8-tube super-heterodyne work.

The other illustration shows a section of
such a strip, opened up to illustrate the in-
terleaving of the metal conducting plates
and the dielectric material. It has been
said that “—A” has a terminal on both sides
of the strip; in other words there are two
“—A” strips and might be any number for
each of the various conducting strips. This
fact, combined with the use of a suitable
dielectric, and high pressure with proper
materials gives a condenser of any practical
capacity at our service right at the term-
inals of every tube, coil and condenser in
our set; to say nothing of having it directly
across all batteries or current-supply de-
vices.

IMPROVEMENT OF SHIELDING

Rheostats and potentiometers may be
placed at will, and practically any type of
coil and transformer may be used to obtain
any desired hook-up, with practically very
little need for connecting wires. I have
pointed out that shielding is common with
the “A’” battery, and the grounded side of
coils and condensers. To secure the maxi-
mum good from shielding it must be “water-
tight,”” so to speak. Present methods spoil
this “watertight” effect by running wires
through multitudinous holes in the shield-
ing. A capacity strip run through the
shielding greatly simplifies this by its com-
pactness and even more so when the strip
is so shaped as to form one side of the
shielding.

Again we must remember that almost in-
variably one side of the tuning condenser is
common to the shielding and the “A” battery
and that the strip may be used to form this
side of the condenser, somewhat after the
idea of the book type condenser, but not
quite so crude. A little reference worlk
shows that this type of condenser is far
superior to the interleaving-plate type. It
may be more efficient (lower-loss) and cer-
tainly has a much smaller external field,
one reason for its efficiency. When proper-
ly decsigned, these condensers have an ex-
tremely small external field and their use
would tend to cut our three places for feed-
back down to two.

I have mentioned that there may be more
than one strip for “B 45" or “4A”, etc,
and for this reason might call your attention

(Continued on page 182)

for the various battery leads, as explained above.
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More About Audio-Freaquency Amplifiers

the hearers’ standpoint.

HE study of audio amplifiers, which

we are making month by month in

Rapio NEws, is becoming very fas-

cinating; for it has led, and is lead-
ing, to many important considerations which
are quite new to us. Although it might be
supposed, without careful reflection, that
the study of amplifiers js a purely clectrical
subject, enough has already been brought
out in these articles to show that the fact
is otherwise. The two previous discussions
in this series contained very little about
transformers or other coupling devices, con-
sidered as electrical apparatus; but dealt
with matters of the utmost importance as
regards their output, which must be judged
from an acoustical standpoint.

The first article described, in some detail,
the nature of overtones as well as funda-
mental tones, explaining their importance
and the necessity of preserving them, and
showing the effects of imperfect amplifica-
tion on the reproduced voice and speech.
The second of the series showed how the
characteristics of an amplifier are best plot-
ted in graph form, in order to express the
physiological phenomena of reproduced
sound in the manner most readily compre-
hended by the sight.

This article continues the discussion begun
in those proceding it, and deals with the re-
quirements which successful transformers
must satisfy. As the principles which we
have already set forth apply with equal
force to all types of amplifier coupling de-
vices, we will not confine this scries to trans-
formers, as first planned: but extend its
scope to include other types of coupling.
resistances. impedances. etc.

As said at the conclusion of the previous
article, we must deal only with practical
requirements for amplifiers. It is obvious
that no apparatus is perfect or can be made
to function perfectly. For practical pur-

poses, however, it may often be made to
operate so well that the human senses can-
not perceive any lack of perfection.
WHAT TOLERANCE IS PERMISSIBLE?
To make this observation appropriate to
our discussion, and explain our meaning, let

By SYLVUAN HARRIS -

T his, the third of Mr. Harris’ series on A.F. amplifiers, deals with their performance from
The first article was devoted to general requirements, and the second
to graphic methods of representing characteristics.

us consider the characteristic curve of a spe-
cific, actual amplifier, and compare it with
that of.the imaginary, perfect amplifier. The
question to be answered. is, how far may
the actual characteristic depart from the
line of perfection before any distortion in
the reproduced speech or music can be de-
tected by the human ear?

As Fig. 1 shows, the perfect amplifier
would deliver a voltage amplified at a uni-
form ratio at all frequencies; no matter
what the pitch of the tone amplified, its
strength would always be equally increased.
In other words, the voltage output of the
amplifier would always be the same number,
say twenty, times the input voltage.

But, as we see from the characteristic
curve of the actual amplifier, and as ex-
plained in detail in the previous arti'cles,.in
practice the amount of voltage amplification
drops rapidly at the lower frequencies. Ta
find out the amount of this drop which is
permissible, we must sct up standards based
on the phenomena of audition or hearing, as
they have been determined by experiment.

In other words, we must answer two
questions: first. “What is the lowest fre-
quency we may ever want to pass through
the amplifier>” and second. “At this fre-
quency, to what extent may the voltage ratio
drop before the effect is noticeable by the
human ear?” .

The correct answer to these questions will
enable us to set the standards by which
transformers may he judged. At the present
time it is unnecessary to know more than
this about amplifiers. In the past more
would have been required, for a few years
ago there were serious defects in ampli-
fiers, causing decided humps in the charac-
teristic curves anywhere along their length
—even in the middle. But in the past vear
or so manufacturers have learned how to
smooth out these humps, and have produced
transformers with virtually flat curves up to
six or seven thousand cycles, which is fairly
near the upper-frequency limit of audibility.

The most important part of the curve,
therefore, is the low-frequency end, to which
we will confine our attention for the present.
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It is well known that the lower-frequency
limit of audibility is in the neighborhood of
32 cycles per second, and for some ears
even higher than this. Certainly there are
very few persons who can perceive tones
having frequencies lower than this, which is
that of the lowest note on the piano. The
bass viol goes only as low as 40 per second.

DO WE NEED THE LOWEST TONES?

If those readers who are pianists will re-
flect for a moment on.the number of times
they strike a note in .the last octave, they
will agree with me that these are extremely
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CURRENT IN TUNED CIRCUIT
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One cause of distortion in radio receivers; when

the tuning of the R.F. stages is too sharp, or

too much regeneration is used, the bands on

cither side of the carrier frequency, which cor-

respond to the voice or musical frequencies, are

cut off, so that the quality of reception is im-
paired,

few. Furthermore, it is doubtful whether
the bass viol player uses his lowest note,
the open E, except on rare occasions; and
even the two notes above this are seldom
played.

In view of this, let us assume arbitrarily
that the lowest frequency we expect our
amplifier to reproduce is 50 cycles per sec-
ond, which is low enough for all practical
purposes. This eliminates only the three
lowest tones of the bass viol and the six
lowest of the piano. With regard to the
organ, there are certain of its longest pipes
which will not be heard; but we must be
reasonable, for prohibitive costs may not
be incurred solely to take care of the notes
down to 32 cycles.

Incidentally, it must not be thought that
any of the amplifiers now in general use will
reproduce the very low frequencies under all
conditions. Tt will be seen, later on, that
even the resistance-coupled amplifier will
slight the low tones, unless it is carefully
designed. Furthermore, it must be kept in
mind that the loud speaker may be a source
of serious distortion; as well as the radio--
frequency amplifier with its regeneration.
Defects in these should not be blamed on tlie
audio amplifier; but, although this series of
articles is devoted to the latter only, we
shall show that in some cases it may be pos-
sible to compensate in some degree for the
defects of the former.

Having decided that 50 cycles per second
is the lower-frequency limit for our dis-
cussion, let us find out how much the volt-
age ratio may be permitted to drop at this
frequency bhefore our ears discover the effect:
or, in other words, how small a change in
sound intensity is noticeable. In some cases
the effects are detected at once in the out-
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The vertical scale represents fractional change

of energy in the sound wave. This curve shows

the faculty of the human ear to perceive a
change of sound intensity.

put of the loud speaker; we have heard
people say that a certain loud speaker “has
a high pitch,” or “a low pitch.” This is an
inaccurate way of putting it, as the loud
speaker does not, or should not, have a
pitch of its own. What is meant by the ex-
pression is that the speaker reproduces the
high tones well but necglects the low tones,
or vice versa.

MATCHING THE AMPLIFIER WITH A

LOUD SPEAKER

A part of this effect is often caused by the
amplifier, and it may well happen that a
“high-pitched” amplifier connected to a “low-
pitched” loud speaker may produce very
satisfactory results. For intance, if our am-
plifier is weak on the low tones and strong
on the high ones, we might advantageously
use a loud speaker which has an opposite
or “complementary” characteristic, so that it
will reproduce the low tones strongly and
the high tones somewhat more weakly.
On the other hand, if the amplifier is as
strong on the low frequencies (down to 50
cycles) as it is on the higher ones—in other
words, if it has a “flat” characteristic—
then we should use a loud speaker which has
also a flat characteristic. The proper selec-
tion of the combination introduces the “com-
pensation” of which we have previously
spoken.

There is another important consideration
—that of the “side-bands” of the carrier
wave transmitted by the broadcast station.
It is possible that the tuning of the trans-
mitter and of the R.F. amplifier of the re-
ceiver may be so sharp as virtually to cut
off some of these side bands. This is es-
pecially possible with a regenerative receiver.
The effect is illustrated in Fig. 2, which
shows how the current in the tuned R.F.
circuit varies with the setting of the con-
denser, when tuning to the carrier wave of a
particular frequency. The side bands, which
are produced by modulating the carrier wave
with vocal or musical frequencies, extend
about 5,000 cycles higher and lower than the
carrier frequency. A carrier wave of 300
meters (1,000 kilocycles), for instance.
modulated by musical frequencies up to 5.000
cycles, would include all frequencies between
995,000 and 1,005,000 cycles; although in a
small band of 50 cycles on each side of the
carrier frequency the tones would be inaud-
ible.

It is obvious from Fig. 2 that the current
in the tuned circnit of the receiver, when a
tone of 5,000 cycles modulates the carrier
wave (as shown at A), is less than that
when a tone of 1,000 cycles is being received.
As a consequence, we may expect that the
high-frequency tones will be impressed on
the audio amplifier at a lower voltage than
the low-frequency tones. If this is the case,
it may be advisable to use an amplifier with

a rising characteristic, such as that shown
in Fig. 3, to bring back the high notes to
their full strength. All this, of course, is
only in case we use a loud speaker which has
a flat characteristic. If the loud speaker, on
the contrary, is strong on the high notes,
we can use an amplifier with a flat character-
istic, for the loud speaker will do the com-
pensating. If the loud speaker is weak on
the high notes and a flat-characteristic ampli~
fier is used, the effect will be accentunated,
and we may find the violin sounding like a
’cello, as explained in the first article of this
series.

However, we will assume for the present
that we have a loud speaker with a flat
characteristic; if such a one is not available
at the present time, it will be very shortly.
We will assume also that the R.F. stages
do not cut the side bands appreciably, for,
if properly designed and operated, they will
not do so. In this case what we require is
an amplifier with a characteristic curve as
nearly flat as possible.

SENSITIVITY OF THE HUMAN EAR

How flat should this be? This question
may be answered by consideration of the
results of the research into audition which
has been made by Mr. V. O. Kuudsen
(Phys. Rev. xxi, No. 1, Jan, 1923). Some
of this work is summarized graphically in a
chart (Fig. 4), here reproduced by permis-
sion from the Bell System Technical Jour-
nal, in which it illustrated a paper by Dr.
Harvey Fletcher (Oct.,, 1923). Without
going too deeply into the analysis of this
chart, it represents on the vertical scale the
fractional change (called the “Fechner ra-
tio”), in sound energy which is just per-
ceptible to the ear. Thus, if E represents
the intensity of a tone, and this is increased
to an amount represented by AE, the ra-
tio of the increase to the initial intensity,
E, is the Fechner ratio. The horizontal
scale represents simply the values of the
intensity E. In other words, Fig. 4 shows
how the least perceptible percentage of
change in the loudness of tone varies with
the loudness.

For tones ahove a certain intensity, as the
chart shows, the fractional change in their
loudness that is just perceptible is very con-
stant, and has a value of 0.1; in other
words, between very wide limits of intensity,
we can perceive a change of ten per cent.
in the loudness of a sound. Also, this means
that we can tolerate a drop of voltage, at
the output of our audio amplifier, of about
10 per cent. Note that the word output is
emphasized. The amount of voltaze drop
tolerable in ecach stage of the amplifier de-
pends upon the number of stages. If we
use two stages, as in transformer-coupled
amplifiers, the voltage amplification avail-
able at 50 cycles must be 94.9 per cent. (or
the square root ef .90 — for 949 X .949
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= .90) of that which 1s available at the
higher {requencies. If there are three
stages of A.F. amplification, as in resistance-~
or impedance-coupled amplificrs, each stage
must supply at 50 cycles 96.6 per cent. of
the voltage amplification available at the
highgofrequencies (for 966 X 966 X .966
= .90).

To sum up, then, in two-stage A.F. ampli-~
fiers, the falling off of the curve, at 50 cycles,
from the value at the higher frequencies
should not be more than 5 per cent.; and in
three-stage amplifiers, not more than 3.5
per cent. How near to these values the am-
plifiers now on the market approximate it is
difficult to say; but at least they come con-
siderably nearer to them than did the ampli-
fiers available a year or so ago.

SOURCES OF DISTORTION

This article has become sufficiently long
at this point, so that we can go no further
this month into the subject; but we have at
least established a criterion by which to
judge the efficiency of amplifiers and to
guide in their design. We will consider its
application to particular cases in the subse-
quent numbers of this serics.

Thus far we have considered amplifier
coupling devices solely with regard to the
frequencies transmitted by them. There is
yet another important item which has been
very much neglected by other writers and
investigators; but which is of such import-
ance that an amplifier which has a perfectly
flat frequency characteristic may yet intro-
duce serious distortion into the reproduction.

What I am referring to is the response of
the amplifier under signals of various
strengths. That of the electron tube is lim-
ited by the charge, which collects upon the
grid and under certain conditions becomes
sufficiently great as to introduce considerable
distortion. But if the input circuit of the
tube is designed to have relatively low re-
sistance, no fear need be felt on this score,
excepting in so far as the overall amplifica-
tion is reduced.

Assuming that no such overloading of the
grid occurs, there is yet another cause of
distortion, which occurs especially in trans-
formers, where the voltage ratio changes
with the signal strength. Under some con-
ditions, and since these coupling devices are
generally designed to transmit. very little
power, their voltage regulation is very poor;
and when the signal strength exceeds a cer-
tain limit the voltage ratio may fall consider-
ably. This is another phase of the ampli-
fier problem, which will be considered in
detail in the next article of this series.

In this forthcoming article, also, we shall
give in graphic form the results of some of
the measurements which have been made on
various types of coupling devices, in the
Ranio NEws Laboratories during the past
few months.

An A.F. amplifier with a
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Chemical Con
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HE extensive use of “A” and “B”

battery eliminators for the radio set

has created an enormous demand for
. filter condensers, of several micro-
farads capacity and capable of withstanding
test voltages up to 500, which are usually
made of sheets of tin foil separated by waxed
paper. Such condensers were used in tele-
phone circuits long before radio broadcast-
ing started; but before machinery was per-
fected for manufacturing waxed paper con-
densers, chemical condensers were used, hav-
ing been brought to a high state of perfec-
tion in the early days of telephony.

Due to lack of proper constructional data,
experimenters have had little success with
their use in filter circuits of “B” eliminators;
but when properly made one will give sur-
prisingly good results. While its use may
not be practical in a commercial “B” elimin-
ator, the chemical condenser may be highly
recommended to the experimenter who
builds his own and is familiar with its care
and operation.

Certain metals, such as aluminum, mag-
nesium, and tantulum, when immersed in an
electrolyte, possess the property of allowing
electricity to flow in one direction and not
in the other, provided a certain critical volt-
age is not exceeded. Two electrodes of this
kind practically prevent all flow of elec-
tricity and constitute what is known as an
electrolytic or chemical condenser. This
phenomenon was discovered by \Wheatstone
in 1855.

THE “RECTIFYING” ACTION

If an aluminum p'ate and a lead plate,
in a solution of borax in water, are connected
to an alternating current line (Fig. 1), an
oxide or hydroxide film, covered by a thin
gas layer, will gradually form on the alumi-
num plate. This film is an insulator of
electricity, and when the aluminum is the
anode or positive plate, current will not pass
through it. It may bc observed, however,
that myriads of fine electric sparks dance
all over the surface of the aluminum anode;
these are caused by electricity jumping
through small “pin-holes” in the film, the in-
stant the aluminum plate becomes positive,
forming what is called the “leakage current.”
Its flow almost instantly builds up the film
which stops further flow of electricity. The
leakage current therefore flows only at the
beginning of each positive cycle.

When the lead plate is the anode. current
flows from the lead plate, through the elec-
trolyte and through the pin-holes in the film,
to the aluminum plate. \When the current
flows in this direction, instead of sealing

By CLYDE J. FITCH

“B” Battery eliminators require fixed condensers of several microfarads capacity for filtering
purpases. In this article some interesting chemical condensers of large capacity are described.

up the holes, it decomposes the film around
them, and they open up wider, like a camera
shutter, and allow more current to pass.
The pin-holes thus act like small valves,
opening up when the current flows from the
electrolyte to the aluminum, and closing
when it flows from the aluminum to the
electrolyte. The device therefore serves as a
rectifier, possessing a greater resistance to
electricity in one direction than in the other.
Its use as a rectifier has been limited com-
mercially, partly on account of the loss of
energy due to the leakage current mentioned
above.

It has been determined that the greatest
irequency, of the opening and closing of the
pin-holes in the film, is in the neighborhood
of 1/1100 of a second. Consequently an
electrolytic rectifier will not function in a
radio-frequency circuit. It cannot be used
as a detector.

USE AS A CONDENSER

When the electrolytic cell (Fig. 1) is con-
nected to a D.C. line with the aluminum
plate as anode (Fig. 2) a uniform film,
without pin-holes. is formed over the entire
submerged surface of the aluminum plate,
and reduces the current flow to almost zero.
There is no leakage current caused by spark-
ing, as when the cell is used for a rectifier.
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Curve showing the variation of capacity with
formation-voltage of a chemical condenser, using
aluminum plates.

A small leakage current flows from the
aluminum plate at its contact with the sur-
face of the electrolyte, but this can be re-
duced to a negligible amount by making the
surface line very short and insulating the
aluminum plate where it enters the liquid.
When so constructed the cell forms a very
good condenser. The film acts as the di-
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densers of Large Capacity

-,

electric. If worked below the critical volt-
age the film will not puncture. If the film

is accidentally punctured, it immediately
heals up again.
10 V. LAMP 3

10 V. AC.LINE

LEAD FiLM LEAD FILM

ALUMINUM

FIG |

ALUMINUM

FIG. 2 1

Fig. 1, connections of an electrolytic rectifier to

an A.C. line. A lamp is used to limit the cur-

rent flow. Fig. 2 shows the rectifier connected
to a D.C. line.

. The critical voltages for aluminum plates
in electrolytes formed by 1 per cent. solu-
tions of various chemicals, tested after 24-
hour formation of the film, are as follows:

Sodium Sulphate (NaQSO‘): .................. 40
Potassium Permanganate (KMnO)........... 112
Ammonium Chromate ([NH‘]nCrd Yoooooooooa 122
Potassium Cyanide (KCN). .. ooo e, 293
Ammonium Bicarbonate (NH HCO))......... 425
Sodium Silicate (Na,8i0)...%....0.. ... .. 445
Ammonium Phosphate (.\.'H‘HPO‘) ........... 460
Ammonium Citrate (CJH‘OH[(‘O”I\'H 1) -.. 470
Sodium Biborate, “Borax.” (Na,,B;O_).‘. :‘ ..... 480

. ’Eo obtain the large capacities required for

B” battery eliminator circuits, we must use
very large plates or a very thin dielectric.
The electrolytic condenser, on account of its
extremely thin gas-film dielectric., has an
enormous capacity when only small plates are
used. C. I. Zimmermon found that the
thickness of the film is between 1/50.000 and
1/500,000 of an inch, depending upon the
formation-voltage. The dielectric constant
of the film is about 10. so that a capacity
of %- to ¥-mid. per square inch of elec-
trode surface is easily obtained.

The capacity of the electrolytic conden-
ser depends only upon the voltage of forma-
tion and the material of the anode. and is
independent of the nature of the electrolyte.
Fig. 3 shows the variation of capacity with
formation-voltage when using an aluminum
anode. Note that the lower the formation-
voltage the greater the capacity. A low
formation-voltage produces a thin film and
high capacity: a high formation-voltage pro-
duces a thick film and low capacity. In
passing from a low to a high formation-
voltage, the thickness of the layer increases
and assumes its new value in a few minutes:
in passing back to a lower voltage, it re-
quires months before the gas layer assumes
its former thinness.

BUILDING A LARCE CONDENSER

Dr. Gunther Schulze describes an inter-
esting electrolytic condenser in the Electro-
chemical and Metallurgical Industry, 1ol
711, page 216. The condenser is made up
of ten aluminum plates 3 13/16x615x1/25
inches, cut as shown in Fig. 4 and the lugs
bent up (Fig. 5) to form the conmections.
The tugs and about half an inch of the top
of the plates were placed in a saturated
solution of ammonium borate, and a thick
film formed at 500 volts, as indicated by the
shaded area in Fig. 5. The purpose of this
film is to help insulate the plate where it
meets the surface of the electrolyte in the
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finished cell. Small copper connecting wires
are fastened to the ends of the lugs. A
rubber insulating tube is placed over the
lug, over which is placed a glass tube, and
the space between is filled with sealing wax.
Another rubber tube is then placed over the
whole.

The total effective area of the ten plates
is 503 square inches, ard the teugth of the
boundary lines 3 inches. The residual cur-
rent, or leakage current, at 110 volts was
0005 amperes, which leaked through the
insulation at the boundary line. The dis-
tance between the plates was about 3/16 of
an inch. In this condenser, five plates were
used for each side of the circuit: and as
each set of plates is of aluminum, it males
no difference which way the condenser is
connected in the circuit. The following
table shows the measured capacities with
different formation-voltages:

Formation-voltage uf. Capacity
RS I- viv
e 730

. 440
ceenee. 377

Dr. Schulze’s condenser is made up of ten
plates, five for each side of the line, as
shown in Fig. 6. This type of condenser is
required for alternating current circuits.
For filter circuits in “B’” eliminators, where
the current is not alternating but pulsating
direct, we can connect all of the plates to the
positive side of the line, and the electrolyte
to the negative side by means of a small
strip of lead dipping into it, as clcarly shown
in Fig. 7. This arrangement will give twice
the capacity obtained with five plates on ¢ach
side of the line. Therefore, instead of
147.7 microfarads at a formation-voltage of
40, the capacity is 295.4 microfarads.

Tt seems inconceivable that such a small
device should give a capacity of nearly 300
microfarads. Think what it would cost to
build a waxed-paper condenser of 300 micro-
farads—almost one dollar per microfarad.
UTILIZING THE CHEMICAL CONDENSER

.Of course this capacity is obtained only
provided the condenser is not used on volt-
ages higher than 40—the forming voltage.
1f formed on 20 volts or less the capacity
will be considerably greater: the condenser
would then probably be suitable for filtering
current in “A” eliminator circuits, where the
voltage is not over 10. A capacity of 6Q0
to 700 microfarads can be obtained at this
low formation-voltage.

Extensive tests were made on the conden-
ser described ahove: and it was found that
for maximum efficiency the voltage at which
the condenser is used shoutd not exceed 90.
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Fig. 7 indicates the connections of the chemical condenser for a D.C. circuit.

for the cathode.

A lead strip is used

Fig. 8 shows the connections of a “B"" eliminator filter circuit and Fig. 9 the

connections for “‘forming’ the plates.

For higher voltages two or more condensers
should be connected in series. In “B" elimi-
nator circuits the voltage seldom exceeds
150. Thercfore two of these condensers
should be used, connected in series. If the
fitm on each condenser is formed at 75 volts,
each will have a capacity of ahout 160 af.
Connecting them in series, the total capacity
across the two will be about 80 #f., much
greater than is necessary for a “B” filter
circuit. The connections of the two conden-
sers in series are shown in Fig. 8, with a
complete filter circuit.

The experimenter who desires to build an
electrolytic condenser should select a pure
grade .of commercial aluminum, either extra
pure or No. 1, which is about 99.55 per
cent. pure, with a slight amount of silicon
and iron. The plates should be cut as
shown in Figs. 4 and 5, and thoroughly
cleansed in hot water. For the electrolyte a
saturated solution of borax, to which a
small amount of glycerine is added. may be
used. The negative terminal of the con-
denser may be a strip of lead dipping into
the electrolyte, and the whole placed in a
glass storage battery jar. As aluminum can-
not be soldered with the ordinary low-tem-
perature lead solders, connections may be
made to the plates by means of small screws
and nuts. By taking extra care to insulate
the aluminum lugs at the surface line of the
electrolyte the leakage current will be re-
duced to a minimum and the efficiency will
be very high. The condensers will not draw
a heavy load from the rectifier tubes.

To form the film on the plates, the con-
nections shown in Fig. 9 should be used. The
voltage at which the condenser is to be used
should first be determined, and the forming-
voltage should be a little greater: if the
condenser is to be used on an A.C. circuit,

it should be greater than the maximum-value
of the A.C. voltage. If the 110-volt D.C.
line is not available, a set of “B”™ batteries
may be used to form the film. The current/
consumption is low and will not ruin the:
batteries. It is best to leave the forming-'
voltage on about ten hours. When:using a ;
110-volt D.C. lighting line, a 400- or 500-'
potentiometer and a voltmeter are, desirable, !
as shown in the figure. By starting with the
potentiometer arm at the bottom, at zero
voltage, and gradually swinging it up until
the proper voltage is applied; “the  film will
slowly thicken as the voltage increaSes, and:
a minimum amount of current will be drawn
from the line. .

One of the main reasons why chemical
condensers and electrolytic rectifiers have not
been more popular is the sloppiness of ths
liquid electrolyte.  Perhaps some experi-
menters may overcome this/disadvantage by
using some form of jelly or fused electro-
lyte. Fused sodium phosphate has been used
for the electrolvte of an aluminum cell rec-
tifier with very good results. It would seem
that much better efficiency would be obtained
when using the rectifier for “B” eliminators,
because the current used is much less than
for charging batteries,

Storage batteries - with jelly electrolyte
have been made to give fairly good results.
The experimenter who wishes to work along
these lines may use sod'um silicate, com-
monly known as water slass. for making the
jelly electrolyte, to which the acid may he
added. However, it shrinks away from th=
plates and of course increases the intern~l
resistance of the cell, which may become en-
tirely open-circuited.

We should he pleased to hear from experi-
menters who have had any great success with
solid electrolytes.

LIST OF BROADCAST STATIONS IN THE

(Continued from page 129)

UNITED STATES

Radio eE g E | Radio oL « 2 | Radio of o 2 | Radio e 2 LE

Cali BROADCAST STA, @ 3x= Call BROADCAST STA. ZE2 %S Call BROADCAST STA. ZZ 35 | Call BROADCAST STA. a2 3w
Letter Looation Tz 23 | Letter Location 22 23 | Letter Location ¥z 23 | Letter Looation {2
WLTS, Chicago, Ml.e.veven..., 258 100 | WOAW, Omana. Nebt........... 596 1000 | WRAK. Bscanaba, Mieh......... 236.2 100 | WSDA, New York; N, Yoeurun... 263 250
WLW, Harrison, Ohio.......422,3 500-5000 | WOAX. Trenton. N. J, 240 500 | WRAM, Galesburg. 1N...... 244 100 | WSKC, Ray City. Mich.. 261 100
WLWL, New York, N. Y.......288.3 3500 | WOC. Davenport. Jowa. .483.6 5000 | WRAV, Yellow Springs, Ohio. 263 100 | wWSM, Nashville, Tenn... .282.8 1000
WMAC, Cazenovia. N, Y... 275 100 | WOCL, Jamestown. N. 275.2 15 | WRAW, Reading, IPa........ 10 | wSMB. New Orleans. La. N9 500
WMAF, Dartmouth, Mass. .440.9 1000 | WODA, Paterson. N. J. . 224 250 | WRAX. Gloucester City. 500 | WSMH, Owosso. Mich.. 210 20
WMAK, Lockport. N. Y... 266 500 | WOl, Ames. lowa........ . 270 750 | WRBC. Valparaiso, Ind.... 278 50% | wSMK. Dayton. Ohio. 275 500
WMAL, Washingten, D. C 212.6 100 | WOK. Hpmewood. T . .217.3 5000 | WRC, Washington. D, C. 468.5 1000 | WSOE, Milwaukce., Wis 246 500
WMAN, Columbus, Ohio.. 278 50 | WOKO, New York. N. Y.. - 233 50 | WRCO, Raleich, N. C. 232 100 | WSRO, Hamilton. Ohlo 252 100
WMAQ, Chicago. Til... 4475 1000 | WOO, Philadelphia, Pa.......... 508.2 500 | WREC, Coldwater, Miss. 254 10 | wSSH, Roston. Mass. ... 261 100
WMAY, St. Louis, Mo.. 248 100 | wnoD, Grand Rapids. Mich. 212 500 | wRgo Lansing. Mich,. 285.5 500 | WSUL, Iowa City. lm\'a L1878 500
WMAZ, Macon, Ga.... . 261 500 | WOQ. Kansas City, Mo.......... 278 100C | wRrHF. Washington, D. €. 50 | WSVS. Ruffalo. N. Y... 2188 50
WMBB, Chicago. 1I1.. 250 500 | WOR, Newark. N. J.... ..405.2 500 | WRHM, Minnoapolis. Minn 2 50 | WSWS, Weaddate, T, 275 100
WMBC, Detroit. Mich.... 256.4 100 | WORD, Rataria, Tl..... 275 5000 | WRK, Hamilten. Ohio....... 100 | WTAB, Fall River. Mass, 268 100
WMBF, Miami Beach, Fla. 381.4 500 | WOS, Jefferson City, Mo, 440.9 500 | WRM, Urbana, IN....... so0 { WTAD, Carthage, IN........... 238 50
WMC, Memphis, Tenn... 499.7 500 | WOWL, New Orleans, T.a... . 210 10 | wRMU, Richmond Hill. N, Y. 100 | WTAG, Worcester. Mass.,.... 288 500
WMCA, Hoboken, N. . ..340.7 500 | WOWO. Fort Wayne. Tnd........ 227 500 | wRNY. New York. N. Y 500 | WTAL. Toaledo, Ohlo....... . 252 10
WMSR, New York. N. Y, 2124 500 | WPAK, Agricultural Col.. N. Dak 275 50 | WRR, Dallas. Tex.... 500 | WTAM, Cleveland. Ohio ..389.4 3500
WNAB, Boston., Mass... 250 100 | WPCC, Chicago. 1N . 258 500 | WRST. Bay Shore. N. Y. 250 | WTAP. Cambridge, INL.... 242 S0
WNAC, Roston, Mass, 280.2 500 | WPNQ, Ruffalo. N. Y 2054 3T | WRVA, Richmond. Va... 1000 | WTAND, Bau Claire. Wis 254 lon
WNAD, Norman, Okla. 254 500 | WPG, Atlantic City, 299.3 500 | wRW, Tarrvtown. N. Y 500 | WTAR, Norfolk. Va,. 261 1oo
WNAL, Omaha, Nebr..... 258 50 | WPRC, Parrishure. Pa..... 215.7 100 | wgAt, Mason. Ohio.... 5000 | WTAW, College Statfon. Texas... 270 500
WNAT, Thiladelohia, Pa.. 250 100 [ WPSC. State Colleze. Denna.... 261 500 | wSAJ, Grme Clts, Iy 250 | WTAX, Streator. TM.........
WNAX, Yankton, 8. Dak... 244 100 | WQAA, Parkesburg, Pa....... 220 500 | wSAN. Allentown. Pa.... 100 | WTAZ. Lambertville, N. J
WNBH. New Redford, Mass. 218 100 | WAAR, Amarita. Tex... 2312 100 | wsAR, Fall River. Mass 100 | WTig, Hartford, Conn.
WNJ, Newstk, N, L....... 252 150 | WOAE, Soringfleld. Vi.. 248 50 1 \WeAX. Chicago, TN 100 . .

M, Miami. Ma.... . 263 100 . d WWAE, Plainfield, TIL....

WNOX, Knoxville. Tenn. .. 268 100 | WQAM, Miami. Fa..... WSAZ, Dcmeroy, Ohio 50
WNRC, Greenshoro, N. C. 224 10 | WQAN, Scranton, Pa....... . 250 100 | weg 'Mlx;nt; G . 1000 WWAQD. Houghton. Mich,
WNYC, New York. N. Y........ 52 1000 | WQAD, New York. N. Y. 360 100 | wsRG, Chicagn, THI, .. 1000 | WWI. Deatborn, Mich...
WOAI, San Antonio, Tex.. .394.5 2000 | WQJ, Chicago, Iil..... ..447.5 500 | WSBF, St. Louis. Mo.. 250 | WWIJ, Detroit. Mich... .
WOAN, Lawrenceburg, Tenn......282.8 500 | WRAF, Laporte. Ind............ 224 100 | WSBT. South Bend. Ind........ 250 | WWL. New Orleans. La.........

www.americanradiohistorv.com
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Results of Cooperative Measurements of Radio Fading

By DR. J. H. DELLINGER. DR. C. B. JOLLIFFE and T. PARKINSON

During the last year and a half the Radio Laboratory of the Bureau of Stundards has been study-
ing the fading of radio signals. Herewith is a resumé of the findings.

T the beginning of 1925, the Bureau
of Standards invited a number of
qualified laboratories to participate
in the beginning of a co-operative
program of measurements of the several
quantities: field intensity, fading, direction
variations, polarization, and atmospherics.
In 1925 the work was largely confined to
fading measurements, because the apparatus

receiving set, of any type, plus a sensitive
direct-current galvanometer used with a de-
tector in such a way as to measure variations
in the received carrier-wave current. Rec-
ords were in some cases made by visual
observation of galvanometer deflections, but
automatic continuous records were obtained
in most of the work. These were easier for
the observer, and showed up the smaller

5
&
(1
i
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The apparatus assembled by Mr. Parkinson, of the Radio Laboratory of the Bureau of Standards,
for making observations relative to the fading of radio signals

required is relatively simple and because
fading phenomena promise to shed the most
light on the wave characteristics.

The work was mainly at the broadcast
frequencies because transmissions with an un-
interrupted carrier-wave are not so readily
available in other parts of the frequency
spectrum. Results at other than broadcast
frequencies, and field intensity and direction-
al observations are therefore considered as
incidental to the study of fading phenomena
in the broadcast range.

The general plan of the work was the
arrangement by which a certain station
transmitted continuously during a specified
period, and graphic records were made
simultaneously by the observing laboratories.
The observing method is that described in
the pioneer paper, “Short-period Variations
in Radio Reception,” by G. W. Pickard.
Proc. IL.LR.E,, 12 p. 119; 1924.

The method of measurement utilized a

fluctuations which sometimes proved signifi-
cant. A number of records made during
some of the sunset fading tests, for instance,
show a rapid periodic swing starting about
fifteen minutes after the local sunsets at
the observing points and lasting approxi-
mately a half hour.

RESULTS OF RESEARCH

The series of measurements on fading
were devoted to a study of effects during
the eclipse of January 24, the fading effects
during sunset, and the fading variations
throughout a 24-hour day.

The observations during the eclipse
showed, as expected, a condition intermedi-
ate between daytime and night-time trans-
missioil. The perceptible variation lasted
about an hour, consisting of a decrease in
the field intensity to a minimum, followed
by an increase to a maximum and then a
subsidence to normal.

Tir-Jack Voltmeters for Filament

TTENTION has been called to the use

of filament voltmeters for controlling
the application of voltage to vacuum tubes
by the use of pin jacks in the panel of
radio receivers.

Multitudes of tubes have gone to the
rejuvenator or to the junk heap many moons
sooner than they should, because of careless
handling of the filament rheostat. The
remedy lies in the use of a voltmeter, which,
if connected in the filament circuit will give
true readings of the voltage under varying
battery conditions.

* Jewell Electrical Instrument Company

By ERNEST E. STOLP*

Receivers which are provided with pin
jacks for easy application of a voltmeter
have called forth small and exceedingly ac-
curate meters, equipped with extended prods
or terminals which will fit the pin jacks.
These meters must be well made, with high-
resistance movements, and have sturdy con-
struction of the prods, which should also be
adjustable to allow for slight inaccuracies
in spacing of the pin jacks.

Zero adjusters, the same as used on the
“big brother” ar switchboard meters, should
be provided so that deviations from the

www.americanradiohistorv.com

The several sunset tests showed a similar
decrease followed by an increase; super-
posed, however, on a marked general in-
crease of signal intensity in the transition
from daytime to night-time conditions. The
time_ required for transition from normal
daytime field intensity to normal night-time
field intensity, at the particular frequencies
used, is two or three hours, half before and
half following sunset. The observations lead
to the following general conclusions:

1, Short-period fading (periods of a few
seconds to 8 or 10 minutes) is not the same
on-srecords made simultaneously, even at
short distances.

2. The same is true of long-period changes
(10 minutes to several hours).

3. Records of the same transmission made
on successive days at the same receiving
point bear little resemblance.

4. There is no correlation between in-
tensity and fluctuation changes.

5. There is no consistent correlation be-
tween good reception and the relation of
the transmission path to the direction of
isobars or isotherms, as shown on weather
maps covering the test periods.

6. Averaging a number of sunset records,
made over a period of two weeks, shows a
rise of intensity starting over an hour pre-
vious to sunset; a drop or lessening of the
rate of increase before or during sunset at
the receiving point; and a rise during or
after sunset to a night-time value reached
an hour or two hours after sunset. This
value is not necessarily the night maximum
which may occur much Jater. In the case
of north-to-south transmission, the increase
of intensity during the sunset period is con-
tinuous.

7. The average shows, in general, greater
fluctuation at night than during daylight; the
daylight value oftén being close to zero,
while the night value, in rare instances,
mounts to 3.5 times the mean intensity.

8. On the KDKA average records tliere
is a consistent correlation between the ratio
of day-to-night intensity and distance from
the transmitting station. A correlation also
between the ratio of day-to-night fluctuation
and distance appears.

9. On a single set of 24-hour tests the
maximum intensity appears at about the
same’ time, the four hours preceding sun-
rise, for ohservers within 622 miles of the
transmitting station.

10. Measurements of directional shifts
during some of the tests indicate that they
are, in general, accompanied by fading of
the short-period type.

Regulation

zero mark, due to rough handling or ship-
ment, may be corrected. For convenience
the scale must have a special mark at three
or five volts to permit of easy visibility.

Many tubes which have become inactive
from excessive filament voltages will be re-
placed by tubes .which will be controlled by
the filament voltmeter: and in the near fu-
ture many disappointments due to defunct
tubes and run-down batteries will be for-
gotten in a new and added security of opera-
tion. :
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Corresponhdence from Readers

~t

In this department the readers air their views on many important questions of the day. Com-
ment is invited and an attempt is made tn give equal weight to both sides of a controversy
regardless of the magazine’s policy.

FROM A FRIEND IN ENGLAND
Lditor Rapio NEws:

Yours is the only American radio maga-
zine which has any sale to speak of over
here, and our office copy is in continual de-
mand by our regular customers of the ham
fraternity when they drop in to “talk shop.”
I have taken it ever since I left Erie to take
up my present_ job, and it keeps me wise as
to what's new in radio in the United States.

A fair number of American sets are sell-
ing over here now, and people are buying
them because they are more selective than
British commercial receivers. Due to the
Marconi patent royalties, however, which
amount to $3 per tube on sets bought, most
of the B.C.L’s hook up their own sets,
and it is surprising what good results they
get. They mostly use de Forest plug-mount-
ing cails, and the most popular type of hook-
up seems to be a four-tube with one stage
tuned-plate R.F., detector, and two stages of
transformer A.F. with switching for the last
tube; though many are not switching the
first A.F. which generally has an unsuitable
amplification ratio for the position in front
of the horn. A tickler coil couples the plate
of the detector to the grid of the R.I%. tube.
and the trap circuit is placed in the antenna
lead to cut out any local station that may
interfere.

I have noticed that many of the British
fans. after trying American hook-ups, come
back to what are known herc as “straight
circuits,” and think that Americans might
get fine results from the old-fashioned lay-
outs with the improved fixings now avail-
able. I built a radio last week on the lines
indicated in the last paragraph, using Rem-
ler condensers, a Bradleyleak, Amperites,
Thordarson transformers and Cleartron
tubes. I have already had Rome, Madrid,
Barcelona, San Sebastian, Prague. Berlin,
Geneva, Oslo, Moscow, Hilversum., Ham-
burg, Breslau, Stuttgart, Frankfort, Paris.
Toulouse, all the British stations except
Dundee, Aberdeen and Plymouth, and WBZ.
WGY and KDKA. T hope to get more
American stations next fall, but it is too
late in the vear to hope to do much at
present. With regard to selectivity, I can
hear Glasgow, 300 miles away, throu"h Birm-
mffhams transmission. The ermm"ham
station is just over a mile away. and “hoth
stations are emitting 14 kilowatts. On
Swansea, 10 meters above Birmingham, I
get interference, but am able to follow the
program.

Hexey T. Voger,
Birmingham, England.

THE IMPROMPTU LOUD SPEAKER
Editor, Ranio NEws:

With reference to Mr. Ralph Builey’s
letter in the May Rapto NEws, m which he
states that his set acts as an impromptu loud
speaker, it is undoubtedly the transformer,
which he uses as a choke, causing the trouble.
A rcader of the London Wireless 1T orld had
a similar experience, and I give, word for
word, the explanation in the issue of March

“Since, in order 1o propagate sound, it is
necessary that some object be set into a
state of mechanical vibration, it is obvious
that some portion of your receiver must be
vibrating in step with the audio-frequency
electrical impulses present in vour A.F. am-
plifier. The most likely source of this
trouble is to be found in the laminations of

vour transformer, which in all probability
have become somewhat loose. Since these
laminations are, of course, directly in the
path of the varying magnetic field associated
with the transiormers, they will, if at all
loose, tend to vibrate in the same manner as
the diaphragms of the head phones, and so
feebly repraduce any strong signals that are
received. Steps should be taken to remedy
this trouble. since it does of course, defi-
nitely represent so much energy loss in the
receiver.”

This, I think, puts the thing in a large nut
shell.

G. O. Krrr,

6 Langley Road. Beckenham. Kent England.

PLEASING THE MULTITUDE
Editor, Ranio News:

The other evening T had some new re-
ceiving apparatus on test. Started listening
in around ten o'clock and hoped to pick up
a few DX stations. Possibly T did. Possi-
bly I didn’t. The point is I would have
given a lot to know. The trouble, of course,
was local interference. What I wanted more
than anything else at the time was some
distant station to conduct my tests on. And
I remember wishing that WRNY was miles
and miles away from me. Because T could
have known it by the familiar, swinging
tune of the Staccatone. and not had to rely
nn my imagination as to the call letters an-
nounced.

From any one else's standpoint it would
have heen unimportant whether or no 1
managed to pick up a distant station and
through its transmission complete my tests.
Contrarily, it is of prime importance to the
DX hound that he know whence comes the
feeble voice he is straining his ears to gather
a few words from.

Complaints come from all parts of the
globe relative to the failure of station an-

‘there are enough

nouncers to give the call letters (lurmg the
intervals betwecn active transmission. Re-
plies pour in to the effect that DXing days
have passed and that, furthermore, the con-
tinual announcing of the stations’ call let-
ters is very bothersome to those listeners in-
terested in the programs only. To say that
the DX hound is passing is so much apple-
sauce. But the incessant announcing of call
letters is rather annoying at times.

Since broadcast stations strive to please all
listeners why don’t they follow in the steps
of WRNY and employ some form of dis-
tinctive signal, to operate during the “silent
periods,” that the listeners might knew from
where the transmission is coming. Certainly
“characteristic” noises .to
go around ; chimes, gongs, bells, mechanical
noises and so on. Thus would the- DX
hound be pleased; and though those -com-
posing the audience might ‘not share the
same emotion, certainly they would not find
the sound of chimes, etc., as hard on thei-
nerves as the monotonous repetition of “call
letters.”

Haroro CLEavE,
White Plains, N. Y.

ANOTHER SUBMERGED ANTENNA

Editor, Rapio NEws:

We have an Atwater-Kent set through
which we hear lovely concerts from all dit-
ferent parts of the world.

Static was very bad recently, so we de-
cided to find a way to eliminate it. We re-
moved the aerial and stood a big fish bowl
full of water, and seven gold fish on the top
of the cabinet. Then we attached a short
piece of wire to the aerial binding post on
the set and put the free end into the fish
bowl; so that was all the aerial we had. To
our surprise, we had lovely music out of the
fish bowl. If you don’t believe, try it

Mrs. J. W. CHERBONNEAUX,
Box 525, St. Petersburg, Fla.

R e e

In Wolverhampton, England, the curriculum of the schools includes weekly lectures delivered by
means of radiv. © [uternational Neswesreel.
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Manufacturer: A IR- | Controls: Three Manufacturer: Loud Speaker: Amplion Loud Speaker: Separate | Batteries: Storage
WAY ELECTRIC List Price: $150.00 PFANSTIEHL i Unit with built-in Controls: Three Antenna: Both
APPLIANCE CORP,, RADIO CO., | horn List Price: $85 Loud Spea}(cr: Separate
618 Broadway, 11 So. La Salle St., Controls, Two, one for . % » Controls: Three
Toleds, Ohio Manufacturer: M A Z- Chicago, Il | . wavelength N List Price: $60
Trade Name: Air-Way DA RADIO MFG. Trade Name: Pfan- List Price: $285 Trade Name: No. §1
Model 61 co., stiehl Model 8 o Thorola Tslodyne
Circuit: Tuned radio 3405 Perkin Ave, Circujt: Planstichl non:  ye o . RADIO Circuit: Tused radio Manufacturer: SPLIT-
frequency; 4 stages Cleveland, Ohio oscillating  system of anulac ““"c-) PO frcql'tency DORF ELECTRICAL
resistance-coupled Trade Name: Conson- tuned radio frequency  MASTER CORPORA-. | Batteries: Dry cell or COMPANY,
audio ello Grand—Ten tubes | Batteries: Storage | TION OF AMERICA storage 392 ngh St.,
Batteries: Storage Circuit: Radio fre- Antenna: Outdoor ! o dBaY City, M‘ISCh 7 Antenna: Loop or out- Newark,
Antenna: Outdoor quency Loud Speaker: Sepa- | rfa < .,Nla\-fM P'}:"p i door, Trade Name: Splltdorf
Loud Speaker: Separate | Batteries: Storage rate , ﬁ)ﬂ'f, CO- ll)P hono- J.oud Spca‘lscr: Separate Polonaise
Controls: Two Antenna: Loop Controls: Two lci a(;O Tom lfnatlog Controls: Three Type of Circuit: Tuned
List Price: $98.50 Loud Speaker: Built-in | List Price: $85 | i, fremans orme List Frice: $85 radio frequency
. o ow | Controls: Two | B;a;'ncs"‘l])‘:_;nc’;“ - LI A Batteries: Storage
Trade Name: Air-Way List Price: $500 storage Trade Name: No. 52 Antenna: Both

Model 62 .
Loud Speaker: Built.in
List Price: $137.50

LR T

Trade Name: Air-Way
Model 63 .

Loud Speaker: Built-in

List Price: $197.50

* * »
Trade Name: Air-Way
Model 61-D
Batteries: Dry cell
Loud Speaker: Separate
List Price: $98.50

* ® #

Trade Name: Air-Way

Model 62-D
Batteries: Dry cell
Loud Speakcr. Bunlt in
List Price: $137.5

* - *
Trade Name: Air-Way
Model 63-D
‘Batteries: Dry cell
Loud Spcaker' Bunlt in
List Price: $197.

Manufacturer: THE
AMRAD CORPORA-
TION,
Medford Hlllsldc, Mass.

Trade Name: Ainra
Model S-522

Circuit: Nentrodyne

Batteries: Storage

Antenna: Outside

Loud Speaker: Separate

Controls: Thrce

List Price: $60.00

Manufacturer:
MAGNUS ELECTRIC
& RADIO MFG. CO.,

787-797 East 138th St.,

New York City
Trade Name: Magnu-

trol Open Wiring
Circuit: uned com-

pensated radio freq
Batteries: Storage ’
Antenna: Outdoor

Loud Speaker: Separate
Controls: Three
List Price: $60.00

*

L 2

Trade Name: Magnu-
trol Sub-Panel Type

Batteries: Storage

Antenna: QOutdoor

Loud Speaker: Separate

Controls: Three

List Price: $60.00

% % =

Trade Name: Magnu-
trol De Luxe Type

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Separate

Controls: Three

List Price: $75.00

LR A

Trade Name: Magnu-
trol Magnus Phono-
graph Panel

Batteries: Storage

Antenna: Outdoor

Loud Speaker: With
phonograph

Contrels: Three

List Price: $75.00

* ® #

Trade Name: Magnu-
trol Magnus Console
Batteries: Dry cell or
storage
Antenna:
Loud Speaker:

Outdoor
Built-in

* x =

Trade Name: Conson-
ello—Eight tubes
Circuit: Radio fre-
quency
Batteries:
Antenna:
Loud Speaker:
rate
Controls: Two
List Price: $175

* & ®

Storage
Loop ]
Sepa-

Trade Name: Conson-
ello Junior—Five

tubes
Circuit: Reflex
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Sepa-

rate
Controls: Two
List Price: $75

LI I

Trade Name: Conson-
ello Portable

Circuit: Radio fre-
quency

Batteries: Dry cell

Antenna: Loop

Loud Spcaker. Built-in

Controls: Two

List Price: $225

» * * '
Trade Name: Conson- |

ello Special Ten Tubes
Circuit: Radio f{re-

quency
Batteries: Storage
Antenna:

T.oop . l
Loud Speaker: Built-in
Controls: Two
List Price: $275.00

Manufacturer; MURAD
RADIO CORPOR-
ATION
Asbury Park, J.
Trade Name: Model A

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Qutdoor

Loud Speaker: Separate

Controls: One

List Price: $155

LR T )

Trade Name: Model B
Circuit: Tuned radio
frequency B
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Separate
Controls: One
List Price: $125

Manufacturer: THE
OPERADIO CORP.,
8 South Dearborn St.,

Chicago, Il

Trade Name: Operadio
Consolette |

Circuit: Tuned radio
frequency

Batteries: Both
Controls: One

Loud Speaker: Built-in
Antenna: Indoors
Price: $180

% ® #

Trade Name: Operadio
Portable

Circuit: Tuned radio
frequency

Batteries: Both

Controls: One

Loud Speaker: Built-in

Antenna: Indoors

Price: $160

Circuit: Priess

%ne 1_Model 10 Sinele

14 Sxx Overtone Re-
ceiy

Circuxt: ‘Pfanstichl non.
oscillating system of
tuned radio frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker:
rate

Controls: One

List Price $155 !

* ® @

* » *
Trade Name: Pfan- I
I
]

Sepa-

Trade Name: Pfan:
stich! Model 8-E
Console

Circuit: Pfanstiehl non-
oscillating system of
tuned radio frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Built-in l

Antenna: Outdoor
Loud Speaker: Built-in
Controls: Two

List Price: $200

LR

Trade Name: “Simpli-
form” No. 11 Phono-
Radio Combination

Circuit: Transformed
radio frequency

Batteries: Dry cell or
storage

Antenna: Qutdoor

Loud Speaker: Built-in

Controls: Two

List Price: $200

- ® #

Trade Name: “Simpli-
form” No. 12 Phono-
Radio Combination

Circuit; Transformed
radio frequency

Notice to

Detailed

information respecting
the following sets, or any other re-
ceiving sets, may be had on inquiry
by addressing a letter to the Editor
of the Set Directory, RADIO NEWS.

Readers

Controls: Two
List Price $135

L I )

Trade Name: DPfan-
stieht Single Dial Six
Overtone Receiver—
Model 10 S—Double
Duty Console

Circuit: Pfanstiehl non-
oscillating ‘system of
tuned radio frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Built-in.

Controls: One

List Price: $200

* * *

Trade Name: Pfan-
stiehl Single Dial Six
Overtone  Receiver—
Model 10-C—Console
Complete

Circuit: Pfanstiehl non-
oscillating system o
tuned radio frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Built.in

Controls: One

List Price: $450

Manufacturer:
PRIESS RADIO
CORP,,

693 Broadway,
New York City
Trade Name: Priess
Straight Eight Model

P.R. 4—Tabhle

Batteries: Storage

Antenna: Loop

Loud Speaker:
rate

Controls: Two, one for
wave length

List Price: $175

* » *

Trade Name: Priess
Straight Eight NModel
P. R. 6 Console

Circuit: Priess

Sepa-

Batteries: Storage
Antenna: Loop, Built-in

Batteries: Dry cell or
storage

Antenna: Qutdoor

Loud Speaker: Built-in

Controls: Two

List Price: 3230

* % 0w

Trade Name: *“Simpli-
form” ST.1 Table
Model

Circuit: Compeunsated
tuned radio frequency

Batteries: Dry cell or
storage

Antenna' Qutdoor

Loud Speaker: Bnili-in

Controls: Three

List Price: $85

* ® =

Trade Mame: “Simpli-
form” 5T-14 Console

Circuit: Compensated
tuned radio frequency

Batteries: Dry cell or
storage

Antenna: Outdeor

Loud Speaker: Built-in

Controls: Three

List Price: $123

* * *
Manufacturer: REICH-
MANN CO,,

1725 West 74th St.,
Chicago, Il
Trade Name: No. §5
Thorola Islodyne
Circuit: Tuned radio

frequency
Batteries: Dry cell or
storage
Antenna: Loop and
Dutdeor
Loud Speaker:
Controls: Three
List Price: $100

L IR

Trade Name: No. 50
Thorola Islodyne

Circust: Tuned radio
frequency

Batterics: Dry cell or
storaze

Antenua: Loop and
Outdoor

Separate

www.americanradiohistorv.com

Thorola Islodyne
Circuit: Tuned radio
frequenc)}')
Batteries: Dry cell or
storajze
Antcnna Loop and out-

doo
Loud Speakcr:
Controls: Three
List Price: $225

Built.in

Manufacturer:
SLEEPER RADIO
P.,

OR
438 Washmgton Ave.,
Long Island City,
N.

Trade Name' Super
Symphonetic (39)
Type of Circuit: Tuned

radio frequency.
Batteries: Storage
Antenna: Qutdoor
Loud Speaker: Built-in
Tuning Controls: Two
List Price: $150

LI

Trade Name: Trouba-
dor (model No. 50)

Type of circuit: tuned
radio frequency

Batteries:- Storage A",
any type ‘

Loud Speaker: Separate

Antenna: Outside

Tubes: Five

Tuning Controls: Two

List Price: $6S

= o *

Trade Name: Scout
(model No. 57)

Type of Circuit: Tuned
radio frequency

Batteries: Qtoragc “AY
any type

Loud Speaker: Separate

Antenna: Outside

Tubes: Five

Tuning Controls: Two

List Price: $90

* & #

Trade Name: Serenader

Type me:unt' Tuned
radio lreq nency

Batteries: Storaxge “A',
any type “B”

Loud Speaker: Built-in

Antenna: Qutside

Tubes: Five

Tuning Controls: Two

List Price: $115

Manufacturer:
SONORA PHONO-
GRAPH CO., INC,

279 Broadway,
New York City
Trade Name: Sonora
Model C Receiver
Type of Circuit: Tuned
radio frequency
Batteries: Storage ]

Antenna: Omntsid
Loud Speaker: %epa'
rate l
Tuning Controls: Three
List Price: $90
* * *
Trade Name: Sonora

Mode! C Highboy
Type of Circuit: Tuned

radio frequency
Batteries : Storage
Antenna: Outside
Loud Speaker: f}mlt -in
Tuning Controls: Three
List Price. $200

Manufacturer: SPIEL-
MAN ELECTRIC CO.,
311 West 59th St.,

New York

Trade Name: Air Pilot

Loud Speaker: Sepa-
rate
Tuning Controls: Three
List Price: $75
» * *
Trade Name: Splitdorf
Nocturne
Loud Speaker: Built-in
List Price: $150
* * »
Trade Name: Splitdorf
Geisha

Loud Speaker: Scpa-
rate
List Price: $110

LI I

Trade Name: Splitdorf
Rhapsody

Loud Speaker: Built-in

List Price: $410

LI )

Trade Name: Splitdorf
Mikado
Loud Speaker: Buiit-in

List Price: $425

Manufacturer:
ART-WARNER
SPEEDOMETER

CORP.,
1825 Diversey Parkway,
Chicago, Ill. :
Trade Name: Stewart-
Warner Model 300
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Indoor or
Outdoor
Loud Speaker: Separate
Controls: Three
List Price: $65.00

LI T

Trade Name: Stewart-
Warner Model 330
Batteries: Dry cell
Loud Speaker: erala!e
List Price: $65.0
* »* »
Trade Name: Stewart-
Warner Model 305
Batteries: Storage

| Loud Speaker: Separate

List Price: $115
* * *

Trade Name: Stewart-
Warner Model 325
Batteries: Storage
Loud Speaker: Separate
List Price: $80
» * *
Trade Name: Stewart.
Warner, Model 310
Batteries: Storage
Loud speaker: Bunlt -in
List Price: $175

* o »

Trade Name: Stewart-
Warner Model 315

Batteries: Storage

Loud speaker: Built-in

List Price: $285

» * *

Trade Name: Stewart-
Warner Model 320
Console

Batteries: Storage

Loud Speaker: Built.in

List Price $450

STEINITE LABORA-
TORIES,
Atchison, Kansas
Trade Name: Steinite
Typle of circuit: Crys-

ta|

Batteries: None
Antenna: OQOutside
Loud Speaker: None
Tuning Control: One
List Price $6
(Continued on page 173)
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CONSTRUCTION OF PANEL
BRACKETS

In present types of home-constructed sets
brackets are usually needed for supporting
the panel. It is not always possible to obtain
just the right size or shape for the set you
iatend building. Therefore, why not make
them yourself and have them exactly as you
want them?

Excellent panel brackets can be made out
of hard maple wood. The accompanying il-
lustrations show two different types, one
type for straight panels and the other for
sloping panels. The wood should be about
half an inch thick.

The machine screws employed for fasten-
ing the panel to the brackets should be at
least an inch long. The holes, A, which
allow space for the bolts, should be drilled
first. Be sure that you place them near
enough to the fore part of the board so that
the ends of the machine screws will protrude
far enough to take the bolts.

J \
PANEL SUB-PANEL

Good panel brackets can be made from hard
wood. The sketch above shows two types,
one for a sloping panel.

If wood screws are used to fasten the sub-
panel to the brackets, be sure to drill holes
for them, smaller in diameter than that of
the screws of course, so that there will be
no possibility of the wood splitting.

Contributed by Walter Lyon.

WAVE-CHANGING SWITCH

The switch to be described is comparative-
ly simple in construction, the only requisites
being a double-circuit )ack a knob with a
pointer and shaft, and a fiber cam.

The advantages of the switch are numer-
ous. It takes but a single hole to mount it
on the panel; since a jack and cam are
utilized, it is quiet in operation; it may be
used in conjunction with either a two- or a
three-circuit tuner and it is readily adapt-
able to other forms of circuits for the con-
trol of—well, what you wish. since it has
four operating positions. However, its use
as a wave-changing switch only is described
here.

In the accompanying sketch it is shown
connected up to a two-circuit tuner, with
either a tuned or untuned primary, wherein
it controls the inductances of the primary
and secondary windings. The fiber cam is
so cut that the two contacts of the jack are
made and broken independently of each

other, instead of simultaneous as usual.

When the pointer is on PSL sections of
both the primary and secondary windings
are shorted, thus allowing the reception of
shorter waves. With pointer on PHSL all
of the primary is used, but the same secc-
tion of the secondary winding remains
shorted. In this position there woukl be less
selectivity, but a greater transfer of energy
from the primary to the secondary winding.
With the pointer on PSH all of the windings
of both primary and secondary are in cir-
cuit, thus allowing the reception of the
longer waves. Moving the pointer to PLSH
shorts a section of the primary winding only,
thus giving added selectivity on the longer
waves when desired.

The dotted lines show the position in which
the cam should be when the pointer is on
PSL.

No dimensions are given for the shait or
the fiber cam, as jacks are not of uniform
construction. You will have to make them
conform to the jack you have.

Contributed by H. J. DeAngelis.

AN EASILY CONSTRUCTED TUBE
SOCKET

Since the advent of the UX tube, sockets
have been put on the market to accommodate
both the dry-cell and storage-battery types
of tubes. The construction of most of these
sockets is rather simple. and suggestive of a
method whereby anyone at the expenditure
of a few cents and a little time can easily
make one.

A piece of 3/16-inch insulating composi-
tion is cut to the dimensions given in the
accompanying drawing. Four loles are
drilled to receive the prongs of the tube;
those for the two large filament terminals
are 5/32-inch in diameter and those for the
small terminals 1/8-inch. The holes should
be drilled for a rather loose fit, and care
should be taken to drill them accurately.
6-32 machine screws are used to hold the
spring contacts, which should protrude be-
yond the holes about 1/32-inch. or enough
to make a good contact, but not cause the
tube prongs to bind when the tube is taken
out. Holes “A"” and “B” are drilled and

which, together with bushings, hold the
socket in place.
Large-sized Fahnestock clips are used for

sprinrr contacts with this socket, as shown

-in Figs. 2 and 3. Connections are made right

to the clips. Battery clips, or spring contacts
made for this purpose, may also be used. but
will probably necessitate a change of the
holes from the dimensions given in Fig. 1.

( o 11T

This simple tube socket is made from a squacs
of insulating material and four battery clips.
All the dimensions are given.

When adjusting the clips for proper spring
contact, a piece of wire should be inserted in
each clip before adjusting,

This type of tube receptacle affords a..
particularly neat, simple, and efficient socket
arrangement, when used with a multi-tube
set. and a sub-panel. The same idea may
be carried out with a baseboard mounted
set., however. using a long insulating strip.

When this tube-socket arrangement I3
used with a multi-tube set a saving of prod-
ablv two or three dollars can be made on
this item of expense.

Contributed by Edwin Flodquist.

REMOVING ENAMEL FROM WIRE

For the benefit of experimenters I wish to
offer the following information relative to
the removal of enamel from fine wires. such
as those composing a strand of Litz cable.
I have seen directions to heat the ends in a
flame and plunge them while hot into alcohol.

countersunk for flat-head wood screws, (Continued on page 185)
SHAFT JACK )
g\ Ps. ‘ ;
e ” ! CAM
"
11l =
i I
AERIAL
f—o0
3 |
.0005 MF. :! || GROUND
/5 1B
I ||| i
. r F“" Ing START
- L E.l Tt il
cam . ) ¥ [
-FiL GRID SEC.65T. PRI. 25T.

(-

Constructional details and circuit diagram for the wave-changing switch which is made from a

double-circuit phone jack and a rheostat knob.

www.americanradiohistorv.com
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ANOTHER FOR THE BOOTLEGGER

157 Aid for the thirsty, as ad-
asszrsivertised in the May issue of
iRabpto  NEws—"grid clips
obtain the proper GRIP
capacity on Cockaday cir-
cuits.”” Now that the radio
manufacturers have turned
their attention to the great
problem of thirst, perhaps
_Congress will hurry up and
 Jalleviate the drought.
Contributed by
E. J. Pullea.

UNAFFECTED BY THE COAL STRIKE

: Reirelazlion 8{ aNsecretBby P
the Toledo, O., News Bee  ~~n"\¢"
of April 19: “Next Fri_dayl( @l /}\)
will be sixteen years since = AL o/ E
the Marconi Trans-Atlantic p~ '~ } =
FIRELESS  service wasy'f [c <~ K
opened.” If rope has -
been hiding this method of
broadcasting heat waves all §
this time, we think some.
thing should be done about
it

Contributed by
D. B. Wright.

YOO HOO, NIZE BABY!

* HE'S QOING
4‘3 BE A RADIOTIC]
ENGINEE

Grossian

gest_ure
from the Radio Questions

Lrxaminer for April 18:
‘\._/ “Your trouble is in yout
FIST audio-transformer.
ET a new one.” Nize baby,
idunt et de fist transformer.
¥ L{For cutting de teeth it iss
ginsted witt de baby’s fist.
Contributed by

Winston Bull.

RADIO SET ACCESSORY

New accessory for a radio
set as

battery
ONLY
we should think that the
dials on the set were enough
without putting one more
on the cable,
Contributed by
Albin Keays. B

THE SHANGHAIED STATION

Y LETS Deep sea miystery hinted
'@5\‘\{\-\551"' at by the New York Suu of
W E‘“tf ; May 15: “About a month
o <% ago the mate heard WEAF,
ot then nearly 3000 MILES

Af_‘iOFF THE_ COAST of
# America.” Did the waves

s, “-of the Paciic dampen the
el i ~Stransmission — and who
e #5" < pushed WEAT off the dock,

Contributed by
Pierson Brush.

LOOKING FOR A PLACE TO HAPPEN

The following appeared in
the New Yorngl;?ly News
of May 5: “‘Cook’s enter-
tainment from WJZ includ.
ed several Southern read
ings. Whether the. ACCI
DENT was natural we
don't know but it sounded
genuine at any rate.”’: Just
what is a genuine accident,®

please?
Contributed by
Jack Teller.

GREAT BIG MIKE
Description of a gigantic
+ .—.._ microphone in the April 17
1 issue of Popular Wircless,
\ ,' London: “Another type of
£/

microphone—consists of two
metal sheets separated by a
distance of only two or three
" T MILES.” Think that over,
?; ~ only two or three miles!
ue =y They must have some
~ whoppers over there in
_. England.

N Contributed by
W. 4. Agnew.

DANGEROUS TO BE SAFE

From the “Storm King’®
advertiscinent in the New
York Sun radio section of
May 15: “While being con-
fined to a hospital under-;
going an operation,
AERIAL was struck by
lightning.”” The Hospital
for Sick and Crippled
Aerials should install feath.
er beds for them; it is hard
enough for a healthy aerial
to dodge lightning.

Coutributed by
W. R. Smith,

e

F you happen to see any humorous mis-

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 news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.

OSCAR, GET THE GLUE

Non-adhesive item from
the April issue of QST
Magazine: ““—a surprising
thing—the POWER has en-
tirely failed to stick to-f
gether even under a pres.
sure of 25 tons per square
inch.” We recommend that
some experiments be tried
with glue in getting the
power to behave properly. : 1,

Contributed by !
J. E. Hays, RA12/C ===

GOOD HEFTY CURRENTS

Something  about  the
Zstrength of currents as re-
-lated in the Rochester, N.
i aY., Times-Union of April
f;ﬁZZ: ‘An  electric _current
d 25 will carry FATHER with
- L Jarger wires.” Perhaps this
L -‘-f q? is some new manifestation
| 1_‘-__‘[1'-'... of transmitlini ma:)erialdob-
2 TER| M Jjects over the Dbounding
!Sﬂplgp? rl“_;;g;;_“qhether waves, using a net:

| L= T s work of larger wires,

" Contributed by

J. C. Heberger.

|

DO THEY JUMP OR RUN?
Write-up of an interesting ’
musical p‘;ogram from the ,'\ |\ﬂ /l %ﬁ
Toronto Weekly Star of -~ ., i 3 “z
April 24, in which mention |; o
is made of ‘‘the Harvard wl
FLEE Club:” Since this
club js a regular feature only
broadcast programs
must be those who sing and.
flee, and live to sing an-”
other day.
Contributed by
C. L. G. Dauies.

www.americanradiohistorv.com

MUST BE A WARM BABY

Superheated announce-

o 3 ment from the Rochester, N.
z;‘ St Y., Democrat and Chronicle
QPO —of April 29: “Wendell Hall,
(52 Rl = N the RED.-HEATED nusic

" maker, is now in Texas.”

.. — Does this mean that the

33> Lone Star State is going to

“Dbe in for a hot old time,

< when this fellow goes on
Contributed by

v i,,ﬁ * the air?
- 4 Fred A. Meissel.

PAGE VINCENT LOPEZ!

Excellent sug%estiOn from
the Cincinnati Enguirer of P
March 21: “KGO, very 1\ ;= UI,!/(}\I%“ f_'
good on phones but mushy 2 B e des
on speaker with THREE . ;
TUBE JAZZ ORCHES- .
TRA from California hotel.”
Now we have at last found
some use for our old tubes.
Give them some music les-
sons and have your own
jazz band. Hooray! —

Contributed by o
Paul K. Jordan.

A VOICE FROM THE GREAT BEYOND
Spiritualistic item from
the Pittsburgh Press of
April 19, 1926: “Program
from convention of the D.
A. R. at Washington, in-
cluding address by PRESI-
DENT ROOSEVELT and
music by . S. Marine
Band."” Apparently  Sir
Oliver Lodge and Conan
Doyle have the right mes-
sages for us, and when
combined with radio—hon.

,estly, ain't science wonder-
~ ful?

e ==

Contributed by
T. Chaney.

FOR USE ON TRAINS?
receiver useful

A radio
for the traveller is men-

tioned in the Cleveland
Press of April 2: “When
vour TUNNEL radio-fre-
quency receiver oscillates
—" This set will most
likely ~function  in great
styie in mountainous coun-
try and especially on rail-
roads. Toot-toot! " Look out
for the hand-car!
Contributed by
C. E. Carlson.

ARE THE CATWHISKERS USED TOO?

Feline yowl from the May
19 issue of the Grand Rap-
ids, Mich., Press: “Home-
wood station experimenting
_ﬂ-wnh 5.000 and 2,000 watt

35 BROADCATS.” Believe
'me, the transmitting power
of some pussies in our
neighborhood would make

= seem as if they had only
(199-type tubes in their cir-

cuits.
Contributed by
Clement Deveyinski.

DO THREATENED BATTERIES LIVE
LONG?

Ominous note in modern
set construction from the
New York Sun, June §:
““Standard color designation
for cords is as follows:
tracer THREAT—" How
would you like to be a poor
little “A” battery and have
a ferocious and threatening
tracer pursuing: you? Help!
Help! Takle m}" juice, but
spare m ates! .
P Y pContrl'butcd by

Miles Martin.
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STANDARD HOOK-UP

EVERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook-ups,

which the editors have tried and found to give excellent results.
sclected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to.the I WANT TO KNOW Department of RADIO NEWS.

tion which requires a reply by letter.)

Every radio experimenter should preserve, these for their reference value, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering cach ques-

Handy Reference Data for the Experimenter

AN INEXPENSIVE POWER
AMPLIFIER

Circuit No. 175. This is a movel. efficient
and inexpensive impedance-coupled power
stage of audio amplification, avhich is sug-
gested for the consideration of the experi-
menter or set constructor who would like a
little more volume from his receiver: but
wishes to avoid distorting the signal in any
way, or incurring any of the other usual
audio-frequency troubles that may arise
when a third stage of audio is added.

The parts necessary are very few, as can
he readily seen from the schematic wiring
diagram explaining the circuit. which ap-

1]
]
di) CONDENSER
it OoF
dfx FORD COIL |
|
+
: R SECONDARY = 3 arttay
Ol =
120 = OR PART OF
- FORD coIL Z\? = IT MAY BE
— = usto for
“A° BATTERY T ™R

) @
(175.) The connections for a one-tube power
audio amplifier, which may be connected to any
receiver where additional amplification of this

type is required. Material for this amplifier
can be very easily obtained.

pears on this page, and shows the value of
all of them. The principal item is the power
tube, which may be either a CX- or UX-112,
CX- or UX-210, a W.E. 216-A or VT-2.
I'he rest of the material required includes a
socket, a rheostat, and the secondary wind-
ing and condenser of a IFord spark coil,
which need not be removed from its casing,
if the constructor understands the wiring
and internal connections.

A coil and condenser, the former under the
trade name of ‘“‘audio tmpedance.” and the
latter a rated 1.0-#f.-capacity, may be read-
ily purchased for this purpose.

The best results will be obtained when at
least 120 wvolts of “B™ bhattery is used: if
greater volume is desired. it may be neces-
sary to incrcase the plate voltage event ahove
this figure.

EASILY-BUILT LOW-POWER
TRANSMITTER

Circuit No. 176. Many “hams” and would-
be amateurs hesitate to incur the cost of a
transmitting set, because of both the initial
outlay and the upkeep. The price of the
plate-voltage transformer or motor gener-
ator persuades the student constructor that
the time is not right for him to hreak into
the game, unless he has a “rating” in the
financial registers.

Here we offer the circuit diagram and
specifications for the construction of a low-
power transmitter whose varinus necessary
parts should be found on the sheli. Tt is in
the truest sense “low-power,” as a 199 tube
is employed for the generation af the R.F.
currents, together with an ordinary 6:1-
ratio AF. transformer (any ratio down to
3:1 may be employed.) The primary of the

transformer 1is supplied from the 110-volt
A.C. lighting current, the voltage induced
in the secondary being dependent upon the
step-up ratio of the transformer.

Thus, if the 4ransformer is of the 3:1 type
somewhere 4n the neighborhood of 330 volts
should be the secondary output; if 5:1,
somewhere around 550. These figures are
only rough estimates, as the transformer is
not designed for this duty; but the very
small current which it can deliver will
nevertheless he ample to operate the dry-cell
tube.

The parts necessary are indicated in the
diagram:

One special

inductance. wound on a
three-inch tube.

The sccondary is 20 turns

-of No. 20 DCC wire. tapped at the tenth

turn: the primary is 3 or 6 turns of the same
wire. wound 1-4 to 3-8-inch away from 1.2

One variable resistance. 10.000-100.000-
ohm, for grid lealk:

Two variable condensers. .0003-uf.

Two fixed condensers. .002-2f.:

One radiation ammeter. 0-0.5 scale;

One transformer for filament current, such
as are used to operate toys or for bell-ring-
ing purposes. If it delivers 6 volts, there
should be used with it

One rheostat, 30-ohm ; 0

One 199 or 299 tube, and socket;

One key:

One R.F. choke, which may be construct-
ed of 200 turns of No. 26 DSC or DCC wire
on a one-inch tube.

The range of this receiver will be of
course limited. being somewhat dependent on
the cfficiency of its construction, its antenna
and ground or counterpoise system, tube, etc.
However, the average range which may be
expected from it will he ten to fifteen miles:
though freak conditions may at times permit
the usnal range of two to five hundred
miles.

The note gencrated will be of the continu-
nus-wave type, heing either 60 cycles or 25,
depending on the A.C. frequency which is
utilized for the input to the transformer
which supplies the plate current.

10,000 TO 00000 OHMS

A SPARK COIL C. W. SET

Circuit No. 177 is that of another very
simple and efficient transmitter which can be
constructed by any experimenter, in-spite of
either limited experience or the lack of
wherewithal to purchase the apparatus for a
big modern station equipment. It must he*
kept m mind, however, that although the sub-
stitutes described here will give practicat
and satisfactory service over a range nar-
rowly limited (unless freak conditions arise)
the best results will be obtained from a
transmitter in which efficient transmitting
tubes—UX-210 or 203A type—are used with
sufficient plate voltage. supplied either by a

T
L @ L1||||}-— P

(177.)  Another very inexpensive and simple
transmitter. A Ford spark coil is employed to
furnish the plate voltage. The “note’” of the
signal is dependent upon the adjustment of the
buzzer, or vibrator, on the spark coil.

power transformer operating from alternat-
ang current mains and connected to an ef-
ficient rectifying system, or by a motor gen-
erator set.

This entire set may be operated by a 6-
volt storage battery with the necessary fila-
ment as well as plate voltage supplied from
this source. A Ford spark coil steps up the
voltage so that the 6-volts is transformed
into sufficient potential to supply the high-
voltage plate current necessary for the tubes.
The signals sent out by the set are. of
course, of the T.C.W. variety: but theyv
have a very agreeable musical note which
may be varied by changing the adjustment of
the spark coil vibrator. Such signals can be

L_] RADIO FREQ. RADIO FREQUENCY CHOKE
,~—AMMETER I
\¥ .0005 MF. .002 MF PRI.
va
- 10 A.C.
s e SOURCE
R 30 OHMS

[\

{

KEY

C 1

SEC.
TOY

TRANSFORMER—~ s S

= PRI.

(176.) A novel and inexpensive, low-pogver transmitter,
be easily found on the shelf of any experimenter.

The parts necessary for this device can
Distances up to 15 miles or more can be casily

covered, even though only a small 199 tube is employed. .
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picked up on a crystal receiver, which is
not possible with a pure C.W. transmitter.

The parts necessary for the construction
of this transmitter are as follows:

One special coupler, L1, L2, the latter in-
ductance having 45 turns of either No. 14
or 16 DCC wire wound on a 31%- or 4-inch
tube with a tap taken at every 3rd turn. The
other inductance, L.-1, consists of 12 turns of
the same size wire wound on a tube slightly
smaller in diameter, to permit a variation in
coupling.

Two variable condensers, .0005-#f.; the
series variable condenser is a provision for a
long antenna to permit tuning down to the
amateur wave-length, should the funda-
mental wave oi the antenna be too high;

One fixed condenser .002-zf. (in grid cir-
cuit) ;

One power tube, either W.E. VT-2 or
216-A or the new UX-210 type;

One power rheostat;

One key;

One radiation ammeter, 0 to 1 scale;

One Ford spark coil;

One condenser, glass-plate, large capacity
spark transmitter type.

The advantage of such a set is that it
combines the simplicity of a spark-coil
transmitter with the sharpness of wave-
length and distance-covering ability possessed
only by a vacuum tube set. To the amateur
who hasn’t a great deal of money to invest
in equipment, the spark-coil type of I.C.W.
set certainly offers a splendid means of over-
coming the high-voltage plate-supply prob-
lem at very little cost.

AN ALL-WAVE RECEIVER

Circuit No. 178. Despite the fact that
there are many new kinds of receiving sets,
hundreds of radio listeners are still using the
three-honeycomb-coil type which was very
popular in the earlier days of radio broad-
casting. With this it is possible to do many
things which cannot be accomplished with
the newer receivers.

The ideal receiver for broadcast reception
should be capable of selcctive tuning, con-
sistent duplication of reception, undistorted
loud speaker operation, and non-radiation. A
tuner which complies with all these condi-
tions and in addition provides featurcs which
enable sufficient reception over a wide range
of wave-lengths, is herewith described.

A list of the necessary parts and appar-
atus is given below, and the constructor
should have no difficulty in obtaining suit-
able apparatus of standard makes from al-
most any radio supply store.

One cabinet, standard with 7x18-inch in-

TO AERIAL
PRIMARY

SECONDARY TICKLER

100 TURN COIL .75 TURN coIt

sulating panel and 7x17 baseboard, seasoned
wood ;

One triple-honeycomb-coil mounting, pre-
ferably geared;

One variable condenser, 43 plates (.001-

T nf);

One variable condenser, 23 plates, (.0005-
rf.) preferably vernier type;

Two dials, 3-inch;

Three honeycomb coils, 50, 75 and 100
turns as indicated;

One fixed condenser, .001-xf.;

One grid condenser, .00025-¢f., with grid-
leak mounting clips and grid leak, 2-meg.;

One standard socket ;

One rheostat ;

Set of seven binding posts;

Four lengths of spaghetti

10 feet of bus-bar wire.

Other honeycomb coils, of various sizes
for different wave-lengths may be added
when desired, as explained later.

This type of receiver is particularly adapt-
ed for the reception of all wave-lengths
from 150 to 25,000 meters. IFor the experi-
menter who desires to copy high-power wire-
less telegraph stations working on long
wave-lengths, this type of receiver is ideal.
The various ranges are covered by means of
honeycomb coils of different numbers of
turns, which are plugged into the mounting
and make possible tuning over various bands
of wave-lengths by means of the variable
condensers which are used in conjunction
with them. A great advantage of these coils
is that there is no dead-end effect; that is,
the whole inductance is in the circuit all the
time and there are no unused turns absorb-
ing energy. As indicated in the wiring dia-
gram, the primary, secondary and tickler
coil are shown from left to right. The an-
tenna to be used with such a set may con-
sist of a single wire between 100 and 150
feet long.

When using various sizes of coils, it is ad-
visable to buy or make a special rack to sup-
port those which are not being used; as if
they are piled on their sides, the insulation
of the wire is easily scratched and the ef-
ficiency of the coils considerably reduced.
The rack may consist of a piece of board
with holes drilled to accommodate the pro-
truding plugs used to connect the coils into
the mounting. This may be laid on the
table and the unused coils kept plugged on
this special board.

Below is a table showing the ranges of
wave-lengths covered by the various honey-
comb coils when shunted by a .001-2f. vari-
able condenser. For short waves, the tickler
coil should be of about the same value as

tubing, and

TO OUTPUT
BINDING POSTS

50 TURN COIL 43

GRID COND.
.00025 MF.

<—23 PLATE
YARIABLE COND.

DOUBLE
CIRCUIT
JACK

43 PLATE
VARIABLE COND.

TO GROUND

"B BATTERY
225 V.

(178) A standard, very efficient, and most adaptable receiving set, “The Three-Honeycomb-Coil Re-

ceiver.”
ceiver.

A variable wave-length range of from 150 to 25,000 meters may be covered with this re-
Plug-in honeycomb type coils are employed, which facilitate the changing over of the

receiver from one wave-length range to another.
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the secondary ; and in some cases the primary
is also of the same number of turns. For
medium and long wave-lengths, the tickler
coil is generally smaller than the secondary.
This is to be found by experiment when
tuning in stations.

Approximate
wave-length
with .001-uf
condenser in
shunt (met;rs)

Size of
Honeycomb coils

25 Turns 75
35 515
50 ’ 730
75 ” 1030
100 ° 7 1460
150 ” 2200
200 ™ 2850
00 4300
400 " 6300
500 7 8500
600 7 12000
750 15000
1000 ” 19000
1250 21000
1500 25000

The wave-length range in meters, when
using a .0005-s#f. condenser in shunt with
the given sizes of honeycomb coils, may be
determined approximately by dividing the
figures above by two.

This receiver, and other very efficient
types, are completely described in a book
titled “How to Make Practical Radio Re-'
ceiving Sets,” issued by the Consrad Pub-
]és]ling Co., 64 Church Street, New York

ity.

SIMPLE SELECTIVE RECEIVER

Circuit No. 179. A novel one-tube set
is herewith diagramed and may be very
easily constructed by those who desire sim-
plicity in both the construction of thc set
and its tuning. An unusual tuning system
is emnployed, which results in a multi-circuit

L[
13 PLATE =
v
8T.

(179) A novel, simple one-tube receiver with
which gratifying results are obtained. An ordi-
nary 3-circuit tuner may be employed for the
necessary primary, secondary, and rotor wind-
ings. The receiver is of the regenerative type.

receiver that is capable of tuning through
bothersome local stations and reaching those
further distant.

An ordinary 3-circuit tuner may be em-
ployed for the tuning instrument, the plate
coil being the rotor winding of this piece of
apparatus. If the experimenter desires to
construct this tuner, it may be made in thg
following manner: Obtain a piece of tubing
3 inches in diameter and approximately 4
inches in length; one-half of an inch away
from the end of the tuhbe wind 50 turns of
No. 22 D.S.C. or D.CC. wire. Three-
eighths of an inch away from this winding,
which is the secondary, wind the primary,
which consists of 8 turns of the same sized
wire. The plate, or rotor coil is wound on
a piece of tube 2%4 inches in diameter and
approximately 174 inches in length, and con-
sists of 25 turns of No. 26 or 28 D.S.C.
wire.

Stations are obtained by simply rotating
the variable condenser, as well as the plate
or rotor coil winding to control regeneration,
thereby regulating volume. The convention-
al two-stage audio amplifier may be added
to this receiver to obtain loud speaker
volume.
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Let’s Use Ultra-Short Waves

ELL, gang, in these days when old
Sol is doing his best to make the
mercury break the top off the ther-
mometer, about the only thing that
most of the boys want to do is nothing—
and blamed little of that. However, the
other day we met a couple of ham friends,
who were all pepped-up over some work that
they were doing on the ultra-short waves,
and their dope certainly is worth while.
Did you know that it is now possible for
hams to work on wavebands that are next
door to nothing? Whether you did or did
not, it is true all the same. The band from
469 to 5.35 meters has been opened for
CW and the band from 0.7477 to 0.7496
meters has been released for beam trans-
mission.
It has been our experience that
the majority of hams do not real-
ize just how much pleasure and

By HENRY LA MONTE

has not at this very minute 90% of the nec-
essary equipment in his junk box for a bang-
up short wave outfit.

At this point there is most likely a howl
arising from ham readers along these lines:
“Where does that guy get that stuff about
me having all that stuff in my junk box?”
Well, of course, we don’t know, but surely
there are a few lengths of bell wire; an
old variable condenser, that can be stripped
down to two plates; a 201-A or 199 tube,
and a few odds and ends that just harve to
be in the box. Now for the power end of
the argument. For a 201-A or 199 tube all
that is necessary are some dry cells and or-
dinary “B” batteries, or if the dry cells
are not handy, use “B” and “C” batteries
throughout. This is no bunk and you will

experimental value can be pried

out of these waves down at the

bottom of the scale. The power
required to send signals an enor-
mous distance is startlingly small,
when the longer waves are con-
sidered in comparison. Then, too,
the apparatus needed is nowhere
nearly as elaborate as that used
for the wavebands around 100 or
150 meters. For instance, all th2
apparatus that is needed for a
short wave outfit is a variable con-
denser, a couple of coils, some
copper strips and a 201-A or 199
tnbe. That does not sound very
difficult, does it?

Down in this neck of the woods
there is a great field for dircc-
tional work. Remember only a
very small reflector is used, and
this may easily be erected in the
ham’s shack, with little more
trouble than the construction and
istatlation of a loop antenna.
There is nothing needed like the
big reflectors that they employ
over in England and up in Can-
arda which were recently shown in
Rapro News. This sort of direc-
tional work is really in swaddling
clothes and there are all the
chances in the world that some
experimenting ham might hit on one whop-
ping big discovery. And why not let that
fellow be you?

A CHEAP PLAYTHING

If you are a new-comer in the ham fra-
térnity and many of the hard-earned shek-
els have rolled away for new apparatus,
there is no neced for you to say, “This 5-
meter stuff will have to wait awhile.” Just
shunt that idea out of your head right away.
In the vernacular. “It don’t mean noth-
ing!” We would be willing to bet that
there isn't a ham who is reading this, who

“The means of support which is before the jury is nothing more alarm-
ing than ordinary good strong string.”

be surprised at the results. Also when you
use batteries of this type, you will not have
to bother with any filtering system for the
simple reason that there is nothing to elimin-
ate of a humming nature.

However, if the ham is fortunate enough
to ‘have 110-volt house current and wishes
to use this on the plate of the tube, nothing
could be simpler and more efficient. Of
course, in case you employ this source of
110 volts—which by the way, is the maximum
potential that you should apply to the plate
of your tube—it will be necessary to ar-
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range for a proper filtering system. But
once more, this is not a great difficulty.

A NEW LOW-LOSS IDEA

One of the first things that hams who are
thinking of playing with the ultra-short
waves should remember is, that at these high
frequencies the dielectric losses increase
enormously when compared with the corres-
ponding losses at a longer wave-length, It
is for this reason that in all ultra-short
wave transmitters and receivers there should
always be used as little insulation as pos-
sible. In many cases the base of the vacuum
tube is removed and the leads to the fila-
ment, grid and plate are soldered directly
to the wires running through the glass of
the tube itself. The removal of vacuum
tube bases is another comparatively simple

task, although a certain amount -

of care must be exercised that the
glass shall not be cracked. First
unsolder the wires leading down
to the prongs of the tube by hold-
ing a soldering iron against the
prong. Then heat a stiff piece of
fairly heavy wire and run around
the junction of the glass and the
base. This will melt the wax and
the glass can be lifted from the
base.
however, there is a cement used
instead of wax and here the tube,
after the leads to the prongs have
been unsoldered, is placed in liot
water, which will soon permit the
base to be worked loose. Some
of the new tubes have bakelite
bases and in many cases it is un-
necessary to remove them, because
the losses are negligible.

Another source of loss at these
high frequencies is in the insula-
tion used for supporting coils,
condensers, etc. Now one piece
of .insulation that can be elimin-
ated—and which heretofore, very
seldom has been—is_the table on
which the apparatus rests. Now
there are most likely murmurs
from the readers “Skyhooks, eh?”
and the answer is. “Yes, more or
less.” Read on a little further
and you will find the idea is not
altogether unworthy of considera-
tion.

The means of support which is before the
jury is nothing more alarming than ordin-
ary good strong string. Get the drift?
Procure some small screw-eyes, urge them
into the ceiling of the shack, or a frame-
work. and suspend your apparatus by the
above-mentioned string from them—and there
you are! There is not a great amount of
apparatus that has to be slung in this fashion
and for the trouble that you take with it
you will certainly be repaid by the results.

The antenna system is simolicity itself.
(Continued on page 191)

In some makes of tubes, -
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It does not matter whether or not

they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as its aim.

awarded a certificate of merit, and a *“‘write-up” such as those given below will appear in this department of RADIO NEWS.
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements.
pages, and only apparatus which has been tested by the Laboratories and found te be of good mechanical and electrical construction is described.

No “write-ups” sent by manufacturers are published on

If, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be

If the apparatus does not pass
these
Inasmuch as

the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not, it is necessary that all goods to be
tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market or alrcady on the market will be tested

for manufacturers, as heretofore, free of charge.

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.

B-ELIMINATOR

The “Super-Ducon’ B-Eliminator
shown was submitted to the Raown
News Lagoratories for test, by the
Dubilier Condenser & Radio Corpora-
tion. 4377 Bronx Boulevard. New
Yark City. It was put througa a

rigid test and found to pass no hum.
I: supplies sufficient current tor the
nyrmal operation of six- and eight-
tube sets.

AWARDED THE:RADIO NFWS3
LABORATORIES CERTIFICATE
OF MERIT NO. 1322,

VERNIER DIAL

The “Dialier” shown was subuiit-
ted to the Ravio News Laporitories
far test. by W. I, Loughman. Inc.,
Boston. Mass. Tt has both clockwise
and counter-clockwise readings, 3o

that it can be employed with any type
of variable coudenser ov adjustable
inductance. A small- window is pro-
vided for the inscrtion of station calls

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1365.

LOUD SPEAKER HORN
The goose-neck horn_ shown was
suhmitted to the Rabio NEws l.asora-
Te.RIES for test, by the Miller Ruhber
Co. of New York. Akron, Ohis. [t
iz moulded of hard rubber and has

excellent tonal qualities when empioy-
ed with a good grade of unit.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
QF MERIP NO. 1224,

CRYSTAL

The “Hi-Wave” Radio Crystal
was submitted to the Rapro NEws
Lasoratories for test, by E. J. Mil-

ton. 951 Navajo St., Denver. Colo-
rado. It was tested in a number of
reflex circuits, as well as in a stand-
ard crystal circuit, an:l feund to be
both rugged and sensitive,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1235,

LOUD SPEAKER HORN

The panel horn shown was submit-
ted to the Rabio NeEws [.ABORATORIES

for test. by the Miller Rubber Co.
of New York, Akron, Ohio, Because
of its unique construction it requires
but little space and can be easily in-
stalled in a console set. It gives very
good reproduction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1221,

A.F. TRANSFORMER
This audio-frenuency transformer
was submitted to the Rapio NEws La.
BORATORIES for test. by the Wagner

Radio Co., 643 West Washington St.,
Chicago. I1l. It gave excellent results
under test. and showed itself particu-
larly adapted to the amplification of
low frequencies.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1222.

LEAD-IN TUBE

The “Rushton Plug-In Lead-In
Tube’ was submitted to the Ravoito
News Lamoratories for test, bv T.

Nicklin & Co., Ltd., 166. Great

Charles Street, Birmingham. Eng-
land. It is used as a connector for
phone tips. Two large contacts are

Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work,

BRI s e " i

provided which give pressure on both
sides of the tip.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERT No. 1324,

A.F. TRANSFORMER

This audio-frequency transformer
was submitted to the Rabto NEws
Lanoratoriks for test. hy the Perry
Wire Works, Yonkers, N. Y. It is

well designed and has good amplify-
ing characreristics.,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERI'FT NO. 1258.

BATTERY CORD

The “Unicord’ shown was sub.
mitted to the Rapio NeEws Lapora-
ToriEs for test, by the Walnart Elec.
tric Mfg. Company, 308 South Green
Street. Chicago, I1l. It simplifies sthe
external wiring of a receiver and
tends to increase the over-all effici-

ency of operation. All battery leads
are included in the one cahle.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1258.

AUDIO TRANSFORMER

The audio transformer shown was
submitted tosthe Rapio NEws Lapos-
ATORIES <for test, by the Jefferson
Electric Mfg. Company. 501 South
Green Street, Chicago, Il. It was

found to be a very good 2mplifier of
low as well as high audio frequenc-

1es.

"AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1408.

“A" FILTER

The Joyce Bros. “A" Filter was
submitted to the Ravio NEws Lapo-
raTORIES for test, by Helios, Inc.,
P. O. Box 3259, Boston, Mass. It i3
designed to be used in conjunction
with an “A" battery charger or recti-
fier to supply filament current for the
vacuum tubes, and has been found to
be very efficient in operation.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1426.

PANEL BRACKET

The “Kelbraket™ shown was sub-
mitted to the Rapio News Lanora.

Tortes for test. by Kelleradio, Inc.,
821 Market Street, San Francisco,
Cal. It is of cast aluminum and
found to have exceptional strengtl.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERT No. 1425,

A.F. TRANSFORMER

This new type audio transformer
was submitted to the Rabio NEws
LasoraTorirs for test. by the Thord-
arson Electric Mfg. Co.. Chicago, [l).

It has a large iron core and a high
impedance primary winding. It is an
excellent amplilier of both low and
high audio frequencies.

ARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1417.

ONE-DIAL-CONTROL AT-
TACHMENT
This unique. cne-dial-control was
submitted to the Rabio News Lavora:

Tortes for test, by the Henry G.
Boselli Mfg. Co.. 118 E. Znd Street.
Clifton. N. J. It can be adapted to
any of the present type three-control
receivers. and permits_the adjustment
of all controls in a single operaticn.
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AWARDED THE RADIO NEWS
LABORATORIES CERTVIFICATE
OF MERIT NO. 1271.

A.F. TRANSFORMER

The Amertran De Luxe audio
transformer was submitted to the

Rapio NeEws LaBoraToriEs for test,
by the American Transformer Co.,
178 Emmet St., Newark, N. J. It is
of fine construction and successfully
amplifies the low as well as the high
frequency notes

AWARDED TII]: RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1409.

FIXED CONDENSER
The fixed condenser shown was
submitted to the Raplo News Labo-
RATORIES for test, by Hart & Hege-
man, Hartford, Conn. ., and found to

be of excellent construction. It is
manufactured in a number of dif-
ferent low capacities.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1355.

TUBE SOCKET
This socket was submitted to the
Rapio NEws LanoraTories for test,
by Silver-Marshall, Inc., 848 W.
Jackson Blvd., Chxcago . It is de-

signed to take all types of UX tubes
now on the market. It is moulded
from a very good grade of material.

DED TH]:. RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1318.

A.F. TRANSFORMER

The audio-frequency transformer
shown was submitted to the Rapio
NEews LaroraTorIES for test, by the
Modern Electric Mfg. Company, 1231
Summit St., Toledo, Ohio. It was

found to have very good character-
istics, being well constructed and
adaptable to any type of receiving set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1281.

CORD TIP JACKS
These small jacks were submitted
to the Rapio NEws LARORATORIES for
test, by King Quality Produects, Inc.,
254 Rano Street, Buffalo, Y.
They are of good construction and

can be easily mounted on any panel
employed.for radio sets. A good con.
tact with the phone tip is insured.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNo. 1325.

VARIABLE CONDENSER

- This variable condenser was sub-
mitted to the Rabpro NEws Lanrora-
ToriEs for test, by the Standard

Products Mfg Company, Wilnting-
ton, Del. It is of the straight.line.
frequency type. I‘he mechanical and
electrical design is very good.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1326.

A.F. TRANSFORMER

The audio transformer shown was
submitted to the Ranto NEws LaBora-

ToRIES for test, by the Acine Appara.
tus Co., Cambridge, Mass. It has an
exceptionally large primary winding
and a hcavy iron core, which make it
responsive to the amplification of
both low and high frequency notes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1419.

A.F. TRANSFORMER

The Supertran shielded
transformer was submitted

audio
to the

Rapio NEws LAnokAToRIES for test,
by the Ford Radio & Mica Corpora.
tion, 111 Bleecker St., New York
City. It is of very good constrnction
and was found on test to bc an cffi-
cient amplilier,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1418.

A.F. TUBE REVIVER

The ‘““Socket” tube reviver shown
was submitted to the Rapto NEws La-
BORATORIES for tcst, by the Interna.
tional Resistance Co., I’hiladelphia,
I'a. It is well made and so designed
that anyone can operate it with little
chance of trouble. It has been found
to serve its purpose well.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1283.

VALLEY BATTERY CLIP

The Dhattery clip shown was sub-
mitted to the Rapio NEws LanoraTo-
rics for test, by the Valley Electric
Co., 3157 So. King’s Highway, St.
Louis, Mo., and found to he of good
construction. It has a strong spring
which insures a firm grip of the clip
on a terninal,

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 1462.

POWLR TUBE ADAPTER

The “Na-Ald No. 120 Connector-
ald Adapter” was submitted to the
Rapio News LaBoraToriEs for test,
by the Alden Mfg, Company, Spring-
field, Mass. It permits the use of
a UX-120 power tube in any set
without the necessity of rewiring the
last audio stage.

AWARDED THE RADIO NEWS
LABORATORIES CE RTII‘I(,A'] E
OF MERIT No. 1349.

POWER TUBE ADAPTER

The No. 112 Connectorald was sub.
mitted to the Rapio NEws LauoraTo-

rIES for test, by the Alden Mfg. Co., .

Springfield, Mass. It pernits the use
of a UX-112 type power tube in any

receiving set without the necessity of
rewiring the Jast audio stage.

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1434. .

WALL-ART LOUD SPEAKER

The “Wall-Art Loud Speaker” was
submitted to the Rapio NEws Lae-
ORATORIES for test, by the I & G Mfg.
Company, Maywoeod, Illinois. It is of
unique design, the speaker itself be-
ing mounted behind an attractive

tapestry picture. The speaker givcs
very good reproduction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICA’I E
OF MERIT No. 1352,

BALANCING CONDENSER

This balancing condenser was sub-
mitted to the Rabio NEws LaBoraTo-
riEs for test, hy the Walbert Mfg.
Co., 925 Wrightwood Ave., Chicago,
N1, It is of unique construction. The
capacity can he varied by turning a

small slotted nut on the top with a
screwdriver.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1428,

FIXED-RESISTANCE UNIT

The fixed.resistance wunit shown
here was submitted to the -Ramo
News LaporaToriEs for test, by ‘the
Continental Carbon Co., West Park,
Cleveland. Ohio. It has a high cur.
rent.carrying capacity and is partien.
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larly adaptable for use in “B” elim-
ll]atol’ CerullS

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1439.

BY-PASS CONDENSER

The by.pass condenser shown was
submitted to the Rapio NEws Lap-
ORATORIES for test, by the Potter
Mfg. Co., Inc., North Chicago, Il
It withstood all tests given it. These
CO"densel’s are m:mufactured m varl
ous capacities from 0.5-uf. upward.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1390.

A. F. AMPLIFIER UNIT

The “Radiant” amplifier shown was
submitted to the Ranro News Lapo-
RATORIES for test, by the Heath Radio
& Electric Mfg. Co., 206 First St.,
Newark, N. J. It is of the resistance-
coupled type, having three stages.
It gave excellent results on test.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1218,

DETECTOR-AMPLIFIER UNIT

The “Radiant’”’ resistance.coupled
detector-amplifier, was submitted to

the Rapio NEwS LABORATORIES for
test, by the Heath Radio & Electric
Mfg. Co., 206 Tirst St, Newark,
N. J. TItis identical to the “Radiant”
amplifier unit, but with the addition
of a detector-tube socket. It gave
excellent results on fest.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1482,

RECORDING DIAL

The “Accuratune” recording dial
was submitted to the Ravio NEws
LaporaTORIES for test, by the My-
dar Radio Co., 9 Campbell St., New-.
ark, N. J. It is of striking appear-

ance and good construction. It has a
ratio of 12:1. Space is provided for
listing station calls.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1406.

A.F. TRANSFORMER

The “Hedgehog” audioc-frequency
transformer was submitted to the
Rapro News LaiporaToriEs for test,
by the Premier Electric Co., Grace &

Ravenswood Aves.. Chicago, IIl. It
gave excellent results under test.

AWARDED THE RADIQ NEWS
T.ABORATORIES CFERTIFICATE
OF MERIT No. 1423.
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publish only such matter as is of sufficient interest to all.

Conducted by Joseph Bernsley

THIS Department is conducted far the benefit of our Radio Experimenters. We shall be glad to answer here questions for the benefit of all. but we can

1. This
2. Only one side of the

3. Sketches, diagrams, etc., must be on separate sheets, ]
4 Our Editors will be glad to answer any letter, at the rate of 25c. for each question.
lations, patent research. etc.. a special charge will be made.

Department cannot answer more than three questions for each correspondent. 1ese
sheet should be written upon; all matter should be typewritten or else written in ink.
This Department does not answer questions by mail free of charge. _
If, however, questions entail considerable research work, intricate calcu-
correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M.

Before we answer such questions,

har n mea

The I Want to Know Department can not
undertake to supply picture diagrams of cir-
cuits; the schematic diagrams, which are
standard in their use of symbols. are made
as plain as possible and full information is
given with them. When a picture diagram
of a given circuit is available elsewhere, we
will supply this information on request.

T

ST
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SILVER SI1X RECEIVER

(2180) Mr. N. R. Evans. South
asks as follows:

1. Can vou supply me with the constructional
data and schematic wiring diagram of the Silver Six
‘receiver about which T have heard much? The set.
as I understand it. employs the desirable feature of
plug-in coils, thus enabling a variable wave-length
range to be covered. This characteristic is some-
thing that [ have sought for a long time. as I am
very much interested in shert-wave reception. The
honeycomb coil receiver lacks fexibility, that is. it
is impossible to add radio-frequency amplification
to .it without complications. May [ expect this in-
fermation in your “I Want ta Know™ ¢alumns very
shortly? :

Ben:d. Ind.,

A, 1. The following is the description of the Sil-
ver Six receiver which you desire.

“The ‘Silver Six’ is a six-tube broadcast rec€iver
of advanced design, using either loop or outdoor an-
tenna for the reception of broadcasting programs
on any wave-length. It is of the tuned-radio-fre-
quency type, embodying several features which ren-
der it extremely sensitive and selective, that are not
found in standard equipment.

“The circuit employed includes two stages of
tuned-radio-frequency amplification, a detector, and
three stages of resistance-coupled audio awmplifica-
tion.

"“The radio-frequency amplifier uses a new type of
inductance, plugging intn _special sockets. which
permits the interchanging of coils for various wave-
length ranges. The R.F. transformers are of special
design. so built that while their losses are extremely
low. any tendency toward undesirable oscillation is
very slight, and where present, easily controlled.
The antenna coupler is provided with a small ad-
justable rotor winding., which allows the receiver to
be adjusted to suit any particular antenna condi-
tions for each wave-length band it is desired to
cover.

“The ‘gain control’ system emploved. inaugu-
rates a new departure in R.F. amnplifier design. for
it permits perfect control of oscillation and vol-
ume without in anv way distorting the operating
characteristics or selectivity of the circuits, as done

Please make these questions brief.

No attention paid to penciled matter.
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by methods heretofore employed, such as grid bias.
potentiometers, etc.

“Straight-line-frequency condensers insure maxi-
mum selectivity and ease of tuning, since stations
will be found separated hy a given number of kilo-
cycles per dial degree (approximately ten. or one
transmission channel. per degree} instead of hy
wave-length as heretnfore.

“The detector tube, contrary to the customary
practice. rectifies by virtue of a ncgative grid po-
tential, causing it to operate upon the ‘knee’ of its
E-I,, characteristic curve. This insures maximum
handling capacity without distortion. as well as ~
lower detector-circuit losses than would be obtained
with a grid-condenser-leak combination.”

ASSEMBLY

The assembly of the receiver is quite simple. All
necessury parts to huild it are listed below, and
can he obtained in kit form.

Three variable condensers, .00035-4f., S.L.F.;

Three dials, 4-inch;

One set of three plug-in inductances and soclkets,
designed especially for this receiver;

Six UX-tube sockets ;

One rheostat, 3-ohm;

One variahle resistance, Vi-megnhm;

One kit of resistance-couplings, designed for this
circnit : X

Ouc filament switch;
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Wiring diagram of the Silver Six receiver; two stages of tuned R.F., detector
trolling oscillations in thz R.F. stages is provided. Plug-in inductance coils are used. so that a wave-length range from approximately 50 to 600
meters may be covered.
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and three stages of resistance-coupled audio.
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A special means of con-


www.americanradiohistory.com

-

Radio News for dugust, 1926

finished cell. Small copper connecting wires
are fastened to the ends of the lugs. A
rubber msulatmg tube is placed over the
lug, over which is placed a glass tube, and
the space between is filled with sealing wax.
Another rubber tube is then placed over the
whole,

The total effective area of the ten plates
is 503 square inches, and the lengtir of the
boundary lines 3 inches. The residual cur-
rent, or leakage current, at 110 volts was
.0005 amperes, which leaked through the
insulation at the boundary line. The dis-
tance between the plates was about 3/16 of
an inch. In this condenser, five plates were
used for each side of the circuit: and as
each set of plates is of aluminum, it makes
no difference which way the condenser is
connected in the circuit. The following
table shows the measured capacities with
different formation-voltages:

Formation-voltage pf. Capacity

40l 147.

80..........Ll 73.1
132....... 0000000 44.0
160l 377

Dr. Schulze's condenser is made up of ten
plates, five for each side of the line, as
shown in Fig. 6, This type of condenser is
required for alternating current circuits.
For filter cxrcunts in “B” eliminators, where
the current is not alternating but pulsatmg
direct, we can connect all of the plates to the
positive side of the line, aud the electrolyte
to the negative side by means of a small
<tnp of lead dipping into it, as clearly shown
in Fig. 7. This arrangement will give twice
the capacity obtained with five plates on gach
side of the line. Therefore, instead of
147.7 microfarads at a formation-voltage of
40, the capacity is 295.4 microfarads.

It seems inconceivable that such a small
device should give a capacity of nearly 300
microfarads. Think what it wonld cost to
build a waxed-paper condenser of 300 micro-
farads—almost one dollar per microfarad.
UTILIZING THE CHEMICAL CONDENSER

.Of course this capacity is obtained only
provided the condenser is not used on volt-
ages higher than 40—the forming voltage.
If formed on 20 volts or less the capacity
will be considerably greater: the condenser
would then probably be suitable for filtering
current in “A” eliminator circuits, where the
voltage is not over 10. A capacity of 600
to 700 microfarads can be obtained at this
low formation-voltage.

Extensive tests were made on the conden-
ser described above; and it was found that
for maximum efficiency the voltage at which
the condenser is used should not exceed 90.
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Fig. 7 indicates the connections of the chemical condenser for a D.C. circuit.

for the cathode.

A lead strip is used

Fig. 8 shows the connections of a ‘“B™ eliminator filter circuit and Fig. 9 the

connections for ““forming’’ the plates.

For higher voltages two or more condensers
should be connected in series. In “B" elimi-
nator circuits the voltage seldom exceeds
130. Therefore two of these condensers
should be used, connected in series. If the
film on each condenser is formed at 75 volts,
each will have a capacity of about 160 ,uf
Connecting them in series, the total capacity
across the two will be about 80 “f., much
greater than is necessary for a “B” filter
circuit. The connections of the two conden-
sers in series are shown in Fig. 8, with a
complete filter circuit.

The experimenter who desires to build an
electrolytic condenser should select a pure
grade-of commercial aluminum, either extra
pure or No. 1. which is about 99.55 per
cent. pure, with a slight amount of silicon
and iron. The plates should be cut as
shown in Figs. 4 and 5, and thoroughly
cleansed in hot water. For the electrolvte a
saturated solution of borax. to which a
small amount of glycerine is added, may be
used. The negative terminal of the con-
denser may be a strip of lead dipping into
the electrolyte, and the whole placed in a
glass storage battery jar. As aluminum can-
not be soldered with the ordinary low-tem-
perature fead solders, connections may be
made to the plates by means of small screws
and nuts. By taking extra care to insulate
the aluminum lugs at the surface line of the
electrolyte the leakage current will be re-
duced to a minimum and the efficiency will
be very high. The condensers will not draw
a heavy load from the rectifier tubes.

To form the film on the plates, the con-
nections shown in Fig. 9 should be used. The
voltage at which the condenser is to be used
should first be determined, and the forming-
voltage should be a little greater: if the
condenser is to be used on an A.C. circuit,

it should be greater than the maximum-valtie
of the A.C. voltage. T1f the 110-voit D.C.
line is not available, a set of “B" batteries
may be used to form the film. The current:
consumption is low and will not ruin’ the
batteries. It is best to leave the formmg:-
voltage on about ten hours. When: asing a
110-volt D.C. lighting line, a 400- or 500-
potentiometer and a voltmeter are desirable,
as shown in the figure. By starting with the
potentiometer arm at the bottom, at zero
voltage, and gradually swinging it “up until
the proper voltage is applied; “the film will
slowly thicken as the voltage increases, and.
a minimum amount of current will be drawn
from the line.

One of the main reasons “hv chemxca.
condensers and electrolytic rectifiers have nat
been more popular is the sloppiness of the
liquid electrolyte. Perhaps some experi-
menters may overcome thissdisadvantage by
using some form of jelly or fused electro-
Iyte. Fused sodium phosphate has been used
for the electrolyte of an aluminum cell rec-
tifier with very good results. It would seem
that much better efficiency would be obtained
when using the rectifier for “B” eliminators,
because the current used is much less thau
for charging batteries.

Storage batteries -with jelly électrolyte
have been made to give fairly good results.
The experimenter who wishes to work along
these lines may use sod‘um silicate, com-
monly known as water 2lass, for making the
jelly electrolyte. to which the acid may be
added. However, it shrinks away from th>
plates and of course increases the intern-l
resistance of the cell, which may become eu-
tirely open-circuited.

We should be pleased to hear from experi-
menters who have had any great success with
solid electrolytes.

LIST OF BROADCAST STATIONS IN THE

(Continued from prge 129)

UNITED STATES

Radio eT g | Radio e « 2 | Radio oF « 2 | Radio eT s E
Cali BROADCAST STA. €5 Call BROADCAST STA. 32 35E Call BROADCAST STA. Z2 $5 |. cal BROADCAST STA. ZES 5=
Letter Looation 33 2% | Letter Location 22 53F | Letter Location 2z 2Z | Letter Loaation 282
WLTS, Chicago, M............. 258 100 | WOAW, Omaha, Nebr........... 526 1000 | WRAK, Eseanaba, Mith......... 250.2 100 | WSDA, New Yark; N. Y......... 263 250
WLW, Harrison., Ohto....... 4223 500-5000 | WOAX, Trenton, N. J... 240 500 | WRAM, Galesburg, Itl.... 244 100 | wSKC., Bay City. Mich 261 100
WLWL, New York. N. Y..,..,.288.3 3500 | WOC, Davenport. Iowa.,. --48%.6 5000 WRAY, Yellow Springs, Ohio... 263 100 | WSM, Nashville. Tenn... ..282.8 1000
WMAC, Cazenovia, N, Y... es 273 100 wggli. .{;xmesm\m. N. 275.2 915 WRAW, Reading, Pa.. 238 ’10 WSMB, New Orleans, La. N9 500
wm:;, [I‘)a:{tmcnuthllx I?ss. .442(1‘;3 lggg o :\measterls::\‘.a 3?: ;:g a:gé glo]ucestier C'lwf:l b0 'iff: \;1‘)'?) WSMH. Owosso. Mich.... 240 20
WMAK. Lockport, N. Y... . - a. 2 il . Valparaiso, Ind.... . 278 500 | wWSMK. Dayten. Ohio.. 275 500
WMAL, w“m"nm'o?i [ 21;-:{-3 1;)3 vvg}((b FI{,OE':"‘Y;%%'{ Mk 217.3 5000 | WRC, Washington. D. C. -468.5 1000 | WSOE, Milwaukee, Wis.. 218 500
WMAN, Colimbus, o sl | g - N WRCO, Raleigh, N. C... 232 100 { wSRO, Hamilton. Ohio.. 252 100
WMAQ, Chicago, IN... .447 5 1000 | wWOO, Philadelphia, Pa...... WREC, Coldwat A 9
o ' ater, Miss. 254 10 | wSSH, Raston, Mass. ... 261 100
WMAY, St. Louis. Mo.. 248 100 | wnOD. Grand Rapids. ch., ... WREOD, Lansi Miel 233 500 | WSU!, Towa Ci Tow. 1828 5
MAZ, Macon, Ga. . 261 500 | WOQ, Kansas City. Mo, » Lansing. eh.... 2335 O » Towa ty: owa. . 3. 00
w 8' el 250 500 | WOR, N K N 3. WRHF, Washingten, D, C. .238 50| WSVS, Ruftale, N, V... 218.8 50
WMBB, Chicago. Ill.... ’ A ORDS ewark. N. J...... . WRHM, Minneapolis. Mtnn...... 252 50 | WSWS, Waoddale, In.... 275 100
it B Mot B IR 4 e, i lrae, T g 1
’ 3m’ each, . b ” Y. . RM, 1 . . . arthage, 2 o
WMC, Memphis. Tenn... ...499.7 500 | WOWL, New Orleans, La. . 10 [ w“u,lﬁmmaﬂhn g WTAG, Warcester. Mass 288 590
WMCA, Hoboken, N. J.. .340.7 500 | WOWO. Fort \Wayme. Ind........ 500 | wRrNY. New York. N. Y,. 1 WTAL, Toledo. Ohio ., 252 10
WMRA, New York. N. Y. 124 500 | WPAK, Agricultural Col., N. Dak 275 50 | WRR, Dallas. Tex...... 218 500 | WTAM, Cleveland. Ohio.. 389.4 3500
WNAB, DBoston. Mass. 52 100 | WPCC, Chiecago. m_ .......... o2_;'.8 5‘:0 WRST, DBay Shore. N. Y.. 2157 230 | WTAP, Camhrld:e. \Wlooooo 242 50
AAS, o, Yoo TG | MR MR N | W B L e | ST RS VO B
WNAL, Omaha. Nebr........] 218 50 | WPRE. Harrisbure. Pa..... ....215.7 100 wony Tarostown. M. . sora so0n | WTAW ("r:;l;euge qm:;;}.','i-;;.s 20 500
WNAT; Philadelbhia, Pa.. 250 100 | WPSC. State College. Penna.... 261 500 | woal Groee Cu oo 290 230 | WTAX, Streator. IIt -
WNAX, Yankton, S. Dak... 244 100 | WQAA, Parkeshurz, Pa....... 220 500 | wWeAN. Allentown, Pa.. 299 1 ! T
. . Pa.... 20 100 | WTAZ, Lambertville. N. J. . 15
WNBH, New Redford, Mass, 248 100 | WNAR, Amaritla,  Tevx. .. 2342 100 SAR 25
WNIJ, Newark, N, T 959 150 | WOAE, Snringfield. Vt., a6 s | W + Fall River, Mass.. 251 100 | WTIC, Hartford, Conn..... 500
' D2 £haooo s WSAX, Chieago. M...... 268 100 | wwAE, Plinfield. It ... 242 500
WNOX, Knoxville, Tenn, 268 100 | WQAM, Miami, Fla.... 263 100 WSAZ, Pomeroy. Ohto 244 50 95
WNRC, Greenshoro. N, C. 234 10| WQAN. Scranton. Pa. .. .. 250 100 | wag 'uh e G .. 4033 m;m WWAO, Houghton, Mich... 263 250
WNYC, New York. N. Y.. 526 1000 | WQAD, New York, N. Y. 360 100 | WSRC. Chiceso. Tl 2067 1000 | WWI. Dearborn. Mich. .. 266 500
WOAL, San Antonio, Tex........394.5 2000 | WQJ, Chicago. I....... 441.5 500 | WSBF, St. Louts. Mo.. "“o73 ‘250 | WWI, Detroit, Mich... -.352.7 1000
WOAN, Lawrenceburg, Tenn...... 282.8 500 ! WRAF, Laporte. Ind............ 224 100 ¢ WSBT. South Bend. Ind........ 275 250 | WWL, New Orleans. La......... 275 - 100
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Results of Cooperative Measurements of Radio Fading

By DR. J. H. DELLINGER, DR. C. B. JOLLIFFE and T. PARKINSON

During the last year and a half the Radio Laboratory of the Bureau of Standards has been study-
ing the fading of radio signals. Herewith is a resumé of the findings.

T the beginning of 1925, the Bureau
of Standards invited a number of
qualified laboratories to participate
in the beginning of a co-operative
program of measurements of the several
quantities: field intensity, fading, direction
variations, polarization, and atmospherics.
In 1925 the work was largely confined to
fading measurements, because the apparatus

receiving set, of any type, plus a sensitive
direct-current galvanometer used with a de-
tector in such a way as to measure variations
in the received carrier-wave current. Rec-
ords were in some cases made by visual
observation of galvanometer deflections, but
automatic continuous records were obtained
in most of the work. These were easier for
the observer, and showed up the smaller

The apparatus assembled by Mr. Parkinson, of the Radio Laboratory of the Bureau of Standards,
for making observations relative to the fading of radio signals

required is relatively simple and because
fading phenomena promise to shed the most
light on the wave characteristics.

The work was mainly at the broadcast
frequencies because transmissions with an un-
interrupted carrier-wave are not so readily
available in other parts of the frequency
spectrum. Results at other than broadcast
frequencies, and field intensity and direction-
al observations are therefore considered as
incidental to the study of fading phenomena
in the broadcast range.

The general plan of the work was the
arrangement by which a certain station
transmitted continuously during a specified
period, and graphic records were made
simultaneously by the observing laboratories.
The observing method is that described in
the pioncer paper, ‘“Short-period Variations
in Radio Reception,” by G. W. Pickard.
Proc. LR.E,, 12 p. 119; 1924.

The method of measurement utilized a

fluctuations which sometimes proved signifi-
cant. A number of records made during
some of the sunset. fading tests, for instance,
show a rapid periodic swing starting ahout
fifteen minutes after the local sunsets at
the observing points and lasting approxi-
mately a half hour.

RESULTS OF RESEARCH

The series of measurements on fading
were devoted to a study of effects during
the eclipse of January 24, the fading effects
during sunset, and the fading variations
throughout a 24-hour day.

The observations during the eclipse
showed, as expected, a condition intermedi-
ate between daytime and night-time trans-
mission. The perceptible variation lasted
about an hour, consisting of a decrease in
the field intensity to a minimum, followed
by an increase to a maximum and then a
subsidence to normal.

Tir-Jack Voltmeters for Filament

TTENTION has been called to the use

of filament voltmeters for controlling
the application of voltage to vacuum tubes
by the use of pin jacks in the panel of
radio receivers.

Multitudes of tubes have gone to the
rejuvenator or to the junk heap many moons
sooner than they should, because of careless
handling of the filament rheostat. The
remedy lies in the use of a voltmeter, which,
it connected in the filament circuit will give
true readings of the voltage under varying
battery conditions.

* Jewell Electrical Instrument Company

By ERNEST E. STOLP*

Receivers which are provided with pin
jacks for easy application of a voltmeter
have called forth small and exceedingly ac-
curate meters, equipped with extended prods
or terminals which will fit the pin jacks.
These meters must be well made, with high-
resistance movements, and have sturdy con-
struction of the prods. which should also be
adjustable to allow for slight inaccuracies
in spacing of the pin jacks.

Zero adjusters, the same as used on the
“big brother” or switchboard meters, should

be provided so that deviations from the -
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The several sunset tests showed a similar
decrease followed by an increase; super-
posed, however, on a marked general in-
crease of signal intensity in the transition
from daytime to night-time conditions. The
time required for transition from normal
daytime field intensity to normal night-time
field intensity, at the particular frequencies
used, is two or three hours, half before and
half following sunset. The observations lead
to the following general conclusions:

1. Short-period fading (periods of a few
seconds to 8 or 10 minutes) is not the same
on-records made simultaneously, even at
short distances.

2. The same is true of long-period changes
(10 minutes to several hours).

3. Records of the same transmission made
on successive days at the same receiving
point bear little resemblance.

4. There is no correlation between
tensity and fluctuation changes.

5. There is no consistent correlation be-
tween good reception and the relation of
the transmission path to the direction of
isobars or isotherms, as shown on weather
maps covering the test periods.

6. Averaging a number of sunset records,
made over a period of two weeks, shows a
rise of intensity starting over an hour pre-
vious to sunset; a drop or lessening of the
rate of increase before or during sunset at
the receiving point; and a rise during or
after sunset to a night-time value reached
an hour or two hours after sunset. This
value is not necessarily the night maximum
which may occur much later. In the case
of north-to-south transmission, the increase
o.f intensity during the sunset period is con-
tinuous.

7. The average shows, in general, greater
fluctuation at night than during daylight; the
daylight value often being close to zero,
while the night value, in rare instances,
mounts to 3.5 times the mean intensity.

8. On the KDKA average records there
is a consistent correlation between the ratio
of day-to-night intensity and distance from
the transmitting station. A correlation also
between the ratio of day-to-night fluctuation
and distance appears.

9. On a single set of 24-hour tests the
maximum intensity appears at about the
same  time, the four hours preceding sun-
rise, for observers within 622 miles of the
transmitting station.

10. Measurements of directional shifts
during some of the tests indicate that they
are, in general, accompanied by fading of
the short-period type.

Regulation

in-

zero mark, due to rough handling or ship-
ment, may be corrected. For convenience
the scale must have a special mark at three
or five volts to permit of easy visibility.

Many tubes which have become inactive
from excessive filament voltages will be re-
placed by tubes .which will be controlled by
the filament voltmeter; and in the near fu-
ture many disappointments due to defunct.
tubes and run-down battefies will be for-
gotten in a new and added security of opera-
tion.
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Two jacks, one open-, one closed-circuit;
Two by-pass condensers, 15-uf.;

One fixed condenser, .002.4f.;

One bascboard 7x24, busbar, screws, ete.;
One wiring cable, colored.

“The cable is included to simplily the wiring: as
any ordinary layman with no practical experience
can solder the various connections by simply follow-
ing the color scheme furnished along with the cable,
which is especially designed for this receiver. Bus.
\yirz connections may be used instead, if so de-
sived.

“With the tubes in place, pull out the filament
switch, and rotate the rheostat from left to right
until it is almost all the way around—say within
one-quarter inch of the full-on position. The tubes
should then be lighted fairly brightly. A plug con-
nected to a pair of headphones should be inserted in
the jack, and the grid posts of all tube sockets
touched with the fingers. = Clicks or squeals will be
heard if the receiver is functioning properly.

“The yolume control should be turned all the way
to the right, or clock-wise, and the three dials set
at about fifty degrees. If cither end dial is varied
over a range of two or three degrees, a click will be
heard, possibly followed by a squeal or series of
squcals, the pitch of which may be varied by rotat-
ing the dials slightly. The volume rheostat” should
be turned so that its arrow points straight to the
right, and the small rotor coil in the antenna in-
ductance slowly turned in so that its axis will coin-
cide with that of the stator coil, until rotating the
dials near approximately similar settings fails to
cause clicks, squeals, etc. If for any reason, sct.
ting this rotor entirely in does not eliminate squeal.
ing, then this can easily he done hy retarding the
volume control to the left until it ceases.

“Tyming in local stations will he an easy matter,
and is accomplished by setting all dials at five de.
grees, then at ten degrees, and so on up their scales
in three- to five-degree steps. Once a station is

heard it can be brought in to maximum volune Ly
adjusting each dial carefully. However, if the vol-
ume control is too far to the right, distortion will
be bad and the receiver unstable. Therefore, the
volume control should always Le operated to the left
of the point where distortion hegins to occur.

“If the receiver is logred, it will be found that
all three dials will remain substantially an even num-
ber of degrees apart over their entire scales. This
may he overcome, and all thrce made to read alike
by loosening two, holding the condenser plates in
position, and shifting the dials only on the conden-
ser shafts so that their readings coincide with the
third dial's before tightening them again.
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A onesstage power audio amplifier, operating direct from the A.C. lighting socket,
current for this particular unit. There is also a sufficient remainder to supply “B”

both A and B

which supplies

current for the receiver.

Wave-Length Ranges

The wave-length range of this receiver includes
both the amateur and broadcast bands, that is, 50
to 500 or 600 meters, The constructional data for
these coils were published in an article titled “An
Improved Laboratory Super-Heterodyne Receiver,’”
in the January, 1926, issue of Rabio NEws. The
dimensions specified in that article for the antenna
coupler for various wave-length ranges will be en-
tirely satisfactory for the construction of these coils.
These coils in their various sizes may also be pur-
chased, if so desired,

“In some cases, the receiver may be too unstable
on the lower ranges. Should this be the case, the

O @G @ @@ ..

(Q. 2181B) The Lemnis
Receiver. Nos. 1, 2, and
3 refer to .00035-4f. SLF
condensers; 4, S and 6,
binocular coils; 7, 400-chm
potentiometer; 8, by-pass
condensers; 10, 11 and 12,
Autoformers; 13, first
R.F.; 14, second R.F.:
15, detector; 17, . second
F.; 16, Automatic re-
sistors; 18, last A F.; 19,
out-put jack; 9, grid leak
and condenser.
Photo conrtesy of General
inding Co.

remedy is to remove one or two turns from the
small (5 to 6) winding of each No. 112 coil cover-
ing the troublesome range. In cases when the re.
cerver will not operate on the higher wave-lengths,
it may be necessary to add rather than remove
turns from the R.F. coils. This is due to variation
in tube characteristics.
Dry Cell Tubes

“It is perfectly feasible to use dry-cell tubes in
the ‘Six.” They should be of the UX-199 type
throughout, No change in the design or wiring
of the receiver is necessary for these tubes. The
same batteries will be required as for UX 201-A
tubes, except the storage battery, in place f which

six_standard dry cells must be used, connected in
series parallel. This means that three cells must first
be connected in series—the center post of one to the
outside post cf the next, and so to the third. The
other three cells are similarly connected. This will
then give two groups of three cells in series. The
unconnected center® posts of each series should be
joined and led to the “4+A” lead. The unconnected
outside posts of the cells on the other ends of the
groups_then connect together and go to the “—A”
lead. Using UX-199 tubes, the rheostat should be
barely turned on—not further than when its arrow
points straight to the left. Dry-cell tubes will give
abgut 10 per cent. less volume than storage-battery
tubes,

“The last audio tnbe, or right hand one, may
well be a power tube ior maximum volume. For
use with UV-201-A’s, its type number would be
UX-112 or UX-171; for UXy4199’s the proper type
is UX-120. With either style it will be necessary
to turn the rheostat slightly further on than when
standard tubes are used, and to supply the proper
“C” battery voltage.”

THE LEMNIS RECEIVER

(2181) Mr. G. N. Howard, Essex Junction, Ver-
mont, asks as follows:

s T would like to_ construct a receiver ca-
pable of unusual reproduction, its quality to be com-
Earable with that obtained from a phonograph., [
ave the Lemnis Binocular coils on hand, and won-
der if you could furnish me with the necessary con-
structional data and schematic wiring diagram of a

-receiver which you think will be entirely satisfactory

as regards the above~mcntion§d characteristic?

A. 1. The diagram you request, is shown in
Fig. Q.2181. We also include the illustration of a
receiver incorporating the coils you mention, which
was especially designed to reproduce musical notes
faithfully. This advantage is largely due to the
special amplifier incorporated. It consists of three
stages of what is known as “‘autoformer coupling,”
resembling that of the impedance-coupled type of
andio amplification. Six tubes are used in this re-
ceiver, two as tuned radio-frequency amplifiers, a
detector stage, and the three stages of audio am-
plification, A 400-ohm potentiometer is used for
controlling oscillations in the radio-frequency stages,

The parts necessary for the construction of this

receiver are as follows:
Three variable condensers, .00035-yf., preferably
S.I..F.; and dials;

Three Lemniscate coils, L,, Ly, Ly;

Three Autoformers; A,, A, Aj;

One potentiometer, 400-ohm ;

Six antomatic flament adjusters;
Three by-pass condensers, 1.0-4f. 3

2 MEG.
00035 MF .00035 MF. 00035 MF oo0zs Mg M
I
T 3
L, ey L

[ f [

7

= FILAMENT SWITCH
= 2 400 0HM POTEN. E
A— A+ B- B+DET. C-

A standard six-tube receiver designed especially to amplify musical notes without distortion,

B+90

B+ 120 Q. 2181

What are known as “autoformers’” are used in place of

the conventional avdio transformers to couple the audio stages.
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Aimf o ? 7 % AFT.
T (Low RAT!0)
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130 MME 3 MME, 8 F
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Q. 2183

The Grebe Short-Wave receiver (CR-18),

wave-length range of from approximately 8:52 to

+ 673V

H

employs plug-in coil inductances, by which a variable

216 meters may be covered. Constructional data

for the receéiver are given.

Six sockets; :
One panel, 7x21, and basehoard, 7x21x%%;
Two resistors, 1.0-meg.;
QOne resistor, }4-meg.;
Oune terminal strip;
Miscellaneous, such as wood-screws. nuts. bolts,

tc. .

In the assembly and construction of this receiver.
try to duplicate the layout as illustrated. The parts
shown here are symmetrically and efficiently placed.
When tuning the set, the potentiometer should be
turned over to the negative side, and the threec dials
rotated *in step,” until a whistle or squeal is heard,
which is an indication that a station has been ob-
tained. The potentiometer should then be turned
slowly back towards the positive side. until the
whistle clears up and the station is heurd.

BATTERYLESS POWER STAGE

(2182) Mr, F. C. Becker, Providence,

asks as follows:
. Q. 1. Can you furnish me with any practical
information relative to the construction of a power
stage unit, which I can add to my present two-tube,
Crosley receiver so that sufficient volume may be
obtained from a loud speaker to be heard approxi-
mately 100 feet away? I have heard that such a
unit can be constructed to operate direct irom an
alternating current source. which feature 1 would
desire very much to combine with the aforemen-
tioned power stage.

A. The schematic wiring diagram of a unit
such as you desire, is shown in Fig. Q. 2182, The
unit o{)era.tes. fron} a 60.cycle A.C. source and, be-
sides furnishing plate and filament current for the
power amplifier stage, furnishes additional “B” cur-
rent for a receiver.

The parts necessary for the construction of this
unit are as follows:

Three choke coils, 10 henry:

. One step-up power transformer. having four wind-
ings; one primary winding and three secondaries
consisting of the step-up winding (output 525 volts)
and two 8.-volt filament windings:

Six by-pass condensers, 2.0-uf.:

Two by-pass condensers, 4.0-uf.:

Two standard sockets;

One 216-B tuhe;

One UX-210 or CX.310 tube:

One A.F. transiormer;

One variahle resistance. 0- to 5.000-0hm ;

Two Fixed resistances, 1500-ohm ;

One Fixed resistance, 3500-0hm:

One fixed resistance, 11.500.0lin::

Eleven hinding posts, and hasehoard 12x24x %4 ;

Miscellaneous.

Two special input hinding pnsts are provided for.
to which the output of the receiving set is connected.
The output of the unit, indicated as “loud speaker.”
connects to the loud speaker. More than suficient

late voltage is delivered by this power unit. and
it will operate practically any type of receiving set.

R. T,

GREBE SHORT-WAVE RECEIVER

(2183) Mr. B. P. Deverest, Ottawa. Can., asks
as follows:

Q. 1. I am informed that A. H. Grebe has de-
veloped a new short-wave receiver, "R-18"
think. Can you furnish me with any constructional
information concerning same, as 1 am very wuch
interested in short-wave sets?

A All the available information on the Grehe
CR-18 short-wave receiver. is obtained {rom their
hooklet “Instruction and Operating Manual.”” Al
the necessary data which we think you might need.
contained in that booklet. are herewith reprinted.

Short-Wave Receiver Design
“Tn designing a receiver for short-wave reception,
many problems are encountered which are not met
with  when dealing with the higher wave-lengths.
Radio frequency amplification does not seem to offer
any particular advantages, and more complex cir-

cuits using multi-stage amplifiers are either unstable
‘nr have too many operating controls to be of any
:practical use. X

“Ihe adjustable-tickler-coil circuit, for example, is
inferior at very short wave-lengths. because a chauge
in regeneration produces so great a change in wave-
length that the transmitting station cannot be re-

(ceived with any degree of certainty., On the other
hand, the capacity feed-back coupling method gen-
.erally used results in stray-capacity effect so great
that tuning is destroyed and the receiver becomes
-difficult to operate. While a few receivers have heen
designed, using the above mentioned circuits, gen-
erally the wave-length range of such sets is small
and they can only be used to cover a limited bhand.

“Tn owder to receive continuous-wave stations to
the best advantage. the circuit should be such that
the poiut of oscillation is_practically constant over
the entire tuning range. For reception of hroadcast-
ing on the high frequencies. however, the regener-
ation control should operate in such a manner that
the change from oscillating to nou-oscillating condi-
tion is gradual rather than sudden.

“The CR-18 receiver has been designed with all
these points in mind, and a study of the circuit will
reveal that variable electro-magnetic coupling be-
tween the antenna and secondary circuit is employed.
contrary to the usual practice of using a small coupl-
ing condenser. This conpling coil permits a great-
er transier of energy without affecting the wave.
length calibration, and affords greater selectivity, re-
duces interference and induction noise and makes
possible the use of harmonic tuuning when using a
large antenna.

Interchangeable Coils

“In order that tuning shall not be too critical the
receiver is provided with fve different coils which
cover wave-length ranges, as shown above. The
winding indicated as “L” may be approximately 8
turns. Coupling is varied by changing its position
or proximity to the other windinga.

“These coils are fitted with plugs and are mounted
outside of the cabinet. in order to reduce all losses
and permit the coils to he interchanged without de-
lay or difficulty. (No. 16 or 18 DCC wire will be

. satisfactory for winding these coils). Although each

& coil covers only a small wave-length range. the fre-
_quency-range is very large: amd tor this reason tle

© beat-frequency control, consisting of a small variable

% air condenser, is incorporatel in the receiver. This
condenser permits one to dis-
criminate between stations
separated by only a fraction
of a kilocycle and makes it
possible to hold a station
which is swinging or changing
its frequency.

“In place of a choke-coil

. in the plate circuit. the CR-18
employs a resistance: This re-
sistance eliminates nou-oscil
lating points in the tuning
range which frequently occur
when a choke-coil is used.
Cushion sockets are used to
eliminate all vibration and mi
crophonic disturbances. which

. seriously affect the operation
of a short-wave receiver.

.

.i"
%

Q. 2183 B. Illustration of the Grebe
CR-18 short.wave receiver, diagramed
above and described. The plug-in coils
and horizontal dials are plainly shown.
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Operating Instructions

“The CR-18 is designed to operate with 201-A,
S.volt, ¥ -ampere, X-type-base vacuum tubes. It is
some times advisable to reverse the tubes in orcler
to obtain the most desirable results. A storage bat-

tery should be used for filament supply.

“At least 90 volts of ‘B’ battery is necessary. A
clip should be provided on the detector lead. so that
variation of detector plate-voltage may be easily
secured, as certain coils require more voltage than
others.

“The antenna should consist of a single wire. ap-
proximately 75 or 100 feet in length including the
lead-in. and should be well insulated. Good results
may be obtained with an antenna as short as 25
feet, or even an indoor antenna may he resorted to.
Connection to the ground should be made securely
by means of a ground clamp fastened to a water
pipe or radiator system.. Care should he exercised
in making all connections. as loose connections are
more detrimental on short waves than on the higher
wave-lengths.

“Set the wave-length dial on ‘0. and starting at ‘0’
on the regeneration dia! slowly increase the reading
to 35 or as far as necessary to cause indications of
oscillation to be heard in the telephones. This
point is usually 40 but will be subject to slight va-
riations. When the point on the regeneration dial
at which oscillations occur has heen determined,
move the dial § points higher. The receiver shoukl
now be in an oscillating condition over the entire
wave-length range covered by the wave-length dial.
A simple test to determine whether the receiver is
oscillating or not is to touch the left-hand screw on
the secondary coil; if a click is heard in the tele.
phones the receiver is oscillating.

“Tnsert the antenna coupling coil and connect the
antenna to the binding post provided. Adjust the
antenna coil so that there is a separation of two
inches between the top of this coil and the top of the
secondary. Note again whether oscillations take
place; if they have stopped. increase the regenera-
tion dial 10 degrees and if this is not sufficient to
cause oscillations, further separate the antenna’ coil
from the secondary coil. Starting at ‘0’. move the
wave-length dial to 100; and if points are found
where the receiver stops oscillating. it indicates that
the antenna circuit or a harmonic .of it is in tune
with the secondary circuit.

“Tf in later experience it is found that these non.
oscillating points fall directly in the most generally
used wave-length ranges, the poiuts may be shifted
by either lengthening or shortening the aerial. It
will be impossible under certain conditions to elim-
inate all these points, regardless of the treatment
of the antenna; but whe- these points appear, mov-
ing the antenna coil further away from the second.
ary coil will again permit oscillation to be main-
tained. Moving the regeneration dial to a higher
point will also accomplish this. but it is preferable
to utilize the antenna coupling coil for this purpose.

Use of Antenna Condenser

“With further rcference to the occurrence of non-
oscillating points on the wave-leugth dial, some nay

(Continued on page 162)
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“TuE Radio Shop put it in for me,
Jim. I've never had anything
that was less trouble or expense,
or that gave us all so much plea-
sure. We don't see how we ever
got along without it."”

“How about batteries? I've
heard you have to give them a lot
of attention.”

Y “Not if you get good ones,
Jim. The service man from The
Radio Shop who installed my set
said that the Evereadys he was
supplying were exactly the right
size fyor the receiver and should
_last eight months ot longer. I've
had the set six months now, and
as far as I can tell, the ‘B’ bat-
teries are as good as new.”

That's the experience of those
who follow these simple rules in
choosing the right “B” batteries
for their receivers: :
..On’all but single tube sets—con-
rect a “C” battery®*. The length
of service given here is based on
its use.

"My wife insists on
getting a radio set exactly like yours.
Where did you get it 2"

On 1 to 3 tubes— Use Eveready
No.772. Listening in on the aver-
age of 2 hours daily, it will last
a year or mcre.

On 4 or more tubes — Use the
Heavy-Duty “B” Batteries, either
No. 770 or the even longer-lived
Eveready Layerbilt No. 486. Used
on the average of 2 hours daily,
these will last 8 months or longer

Follow these rules and you,
too, will find that Eveready

Lerr-No. 436,
Jor 4, S or more
tubes, $5.50.

RicHT-Ever-
eady Dry Cell -
Radio “A” Bat-
tery, 1Y5 volts.

Radio Batteries

~they last longer

www.americanradiohistorv.com

Radio Batteries offer a most eco-
nomical, reliable and satisfactory
source of radio power. 1low long
they last, of course, depends on
usage; so if you listen less you
‘can count on their lasting longer,
-and if you listen more, they will
‘not last quite so long.

' Send for booklet, “Choosing
‘and Using the Right Radio Bat-
‘teries,” sent free on request.
There is an Eveready dealer
‘nearby.

“Note: A “C” battery greatly increases the life of
.vour “B” batteries an? gives a quality of reception
tnobtainable without it. Radio sets may easily be
changed by ahy competent radio service man to
permit the use of a “C” battery..

Manufactured and guaranteed by

NATIONAL CARBON CO,, Inc.

New York San Francisco
Canadian National Carbon Co., Limited
Toronto, Ontario

‘Tuesday night means Eveready Hour —
8 P.M.,, Eastern Standard Time, through
the following stations:

wear-New York wsar-Cincinnati
WJAR-Providence wraM-Cleveland
WEEI-Boston wwi-Detroit
wrac-W orcester woeN-Chicago
wri-Philadelphia woc-Davesnport
wor-Bufalo weeo { Minne:folx’s
WCAE-Pittsburgh St. Pa
“xsp-St. Louis
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FIXEDRESISTOR

WARRANTED—

Absolutely Noiseless
Permanently Accurate

Dependable |

L 2

Thequill peaofour fore-
fathers gave way to the
steel pen. Today we have
the fountain pen with its
gold point. Metal is more
dependable: in pens it
withstands the corrosive
action of ink and mois-
ture; in Lynch Resistors
it means permanence
—rugz:d dependability.
Arthur H. Lyach

PRICES :—

.25 to 10 Megohms .50
abové .01 to .24 "" .75

.001 to .01 $1.00 Single Mounting .35

METAL long has been recognized as
the best of electrical conductors.
The LYNCH METALLIZED RESISTOR,
comprising a concentrated metallized
deposit one-thousandth of an inch thick
upon a glass core, gives conductive, non-
arcing resistance that wins in the exact-
ing tests of time and service.

Endorsed by leading engineers, experi-
menters and test laboratories, this LYNCH
better-built product marks as great an
advance as did the tungsten lamp over
its predecessor—the carbon incandes-
cent bulb.

If your dealer cannot supply you, it will
pay you to wait for the mail —we ship
postpaid, and Lynch productsare soldon
a money-back guarantee.

Dealers—Write us!

ARTHUR H. LYNCH, Inc.
Manufacturers of Radio Devices
Fisk Bldg., Broadway & 57th Street
New York, N.Y.
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| Budée Puts it Through

(Continued from page 1135)

LA T T T T P S A P

to conceal, Budge's face flushed angrily but
the wave of choler that swept him seemed
to put lightning speed into his fingers His
fighting blood was up. He turned off the rheo-
stat and snatched the dead tube from its
socket with his right hand while he un-
screwed one of the bulbs on his lamp board
with his left, to cut down the current. An-
other twist or two of his wrist and the last
amplifier tube was in the detector socket and
;_,he phone plug was shifted to the first ampli-
er.

“We will now continue our musical pro-
gram with"—

Mr. Phelps and Budge both took off their
phones, realizing that swift as the operator’s
movements had been, time had slipped away
even more rapidly and the announcement they
wanted to hear had been made. “Too bad,
boy,” said Mr. Phelps, “but it wasn't your
fault. You did your best. Accidents will
happen.”

“It was my fault!” declared Budge, glanc-
ing furtively toward his mother, whose
kitchenware seemed to have been wasted
after all. “I ought to have protected the tube
against too high voltage.”

“Honest confession is good for the soul.”
quoth Mr. Phelps, “but there are few who
give their souls the benefit of it.”

But Budge was not licked yet. “Didn’t I
see a newspaper in the pocket of your over-
coat, Mr. Phelps?” he asked.

“I believe I did bring an afternoon edi-
tion with me,” Mr. Phelps replied. “Why?”

“See if it has a list of today's programs,
quick!” directed Budge. “Maybe we can
catch the report about the merger from ans
other station.”

Mr. Phelps acted on the suggestion with
alacrity, while Budge took a spare tube from
a new container and placed it in position in
the set. Before he turned on the juice, he
inserted an additional rheostat between the
rectifier and the receiver.

“Here's the Town Crier, in Chicago,” re-
ported Mr. Phelps. “He was on at eight;
let’s see when he will be on again.”

“Chicago—that’s on central time!” cried
Budge. “We can catch him yet. Eight
o’clock there is nine here.”

Rapidly, Budge fished the ether for WGN,
Mr. Phelps strained his ears also. They
had forty-five minutes hefore the Town
Crier would broadcast the news, but they
needed it all, perhaps, for testing,

Faintly they heard music, and the call let-
ters. but try as he would, Budge could not
bring in the signals with sufficient strength
to guarantee success in hearing the all-im-
portant bit of information above the hum
of the 60-cycle current that was supplying
his filaments.

“I've got to have a filter,” he told Mr.
Phelps, and suddenly leaped from his chair
and dashed for the door. “I know where I
can get those twenty henries, or a lot any-
how.” he shouted as he ran, “out of Light-
ning Lizzie.”

He came back in a few minutes with the
spark coil from his flivver, dangling wires
showing that the device had been torn froin
its moorings withont ceremony. Frantic-
ally he took the box apart and delved for a
coil and a condenser.

It was 8:55 when the hastily constructed
filter was connected between the rectifier and
the receiving set. Five minutes later, the
Town Crier in Chicago, in tones not too clear
but still understandable, informed Mr. Phelps
that the merger plans had not been approved
by the government.

The square jaw of the capitalist set hard.
“After permitting you to wreck your kitchen
and car on my behalf, I seem to be in as bad
a fix as ever,” he said. “What the bears will
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do to us when the stock exchange opens in
the morning will be plenty. If there were
only some way to get in touch with my
office”—

Budge suddenly came out of a trance into
which he had fallen when his well-carned
success failed to help his guest out of his
difficulty. “If it will work on the receiver
it will on the transmitter,” he said, half
aloud. “Hot dog! Tor once in my life I'm
going to have all the juice I want on my
plate!  Write down your messages, Mr.
Phelps, just as though you were going to
send them by telegraph!”

“Have you a sending outfit!” exclaimed
Mr. Phelps, surprised.

“If there is anything he hasn't got up in
that den of his I don't know what it could
be,” broke in Mrs. Horton, who had been
looking on, interestedly but unobtrusively.
“He has to take the junk off his bed when
he goes to bed, and reach down in the morn-
ing to pick up enough to make room for his
feet before he can get out of bed.”

Budge silenced his mother with a look of
offended genius. “I have the parts, and 1
have an amateur license,” he said. “I have
been making over the set to get down to the
short waves. L1l connect up the set, hook it
to the light line with this battery substi-
tute we made, and try to put your traffic
through, Mr. Phelps.  “\Vhat's your ad-
dress?”

Mr. Phelps gave him the address. “Any
chance of getting replies?” he asked.

“I'll have to get a QSL or I won't know
that I've raised anybody,” Budge answered.
“and if any ham QSL’'s T can get anything
else he sends. 1f I can make this thing work
with my bottle, I'll raise some ham if
have to CQ by the hour. If I can raise one
that can get me QSA I'll get him to QSR
your traffic to your office, landline or phone,
and QSR their traffic back. Maybe I can
raise 2GX. I've worked him. He's a thirty-
word brass pounder. Uses a bug. Boiled
owl, too.”

Mr. Phelps turned dazedly to Mrs. Hor-

‘ton as Budge tore up the stairs with the im-

provised battery substitute. “Is that some
foreign language your son speaks, or is the
lad breaking under the strain?” he said.

Mrs Horton langhed until the tears cawme
into her eyes. “Its radio lingo.” she ans-
wered. “They scem to know what it means,
but I don’t.”

Presently they tiptoed up the stairs. Sur-
rounded by a tangle of wires and apparatus
that seemed as hopelessly mixed as a ball of
yarn after playing with a kitten, Budge was
working a telegraph key.

A few minutes later, he threw a switch,
moved some dials on a crude-looking receiver
a degree or two, and began pounding an an-
cient typewriter. After writing two or three
lines he passed the sheet over his shoulder to
Mr. Phelps, hastily put in another and
banged away some more.

Mr. Phelps, reading the message, looked
incredulous, then absorbed, then jubilant.
“By George, there’s no mistake. Nobody but
Sanger of our office could have sent that
message.”

Another sheet of paper came over Budge's
shoulder. Mr. Phelps digested that, and-an-
other and another followed. Suddenly he
ordered, sternly:

“Stop!” .

“Just a minute—I'll QRX 2GX.” said
Budge, pounding out a few signals with his
key.

“Who is this you're sending your messages
through?” demanded Mr. Phelps. “This last
one shows plainly that someone besides my
own officials is getting confidential informa-
tion. If the messages that T have entrusted
to you are leaking out to some of our rivals,
it may mean a loss of millions!”

“T don’t think vou quite understand, Mr.
Phelps,” said Budge with dignity. “Every
radio operator, amateur or professional, is
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The Newest Up-to-the-Minute Radio Set
—1It Has Never Been on a Dealer’s Shelf

1927 MODEL

SOLD ON A GUARANTEE OF SATISFACTION OR MONEY BACK

ST-6

Volume
Control B-Beauty
180 70 550 S-Selectivity
Meters T-Tone purity
Perfect 6-6 tubes
Calibration
--—v—-vw--'v'-—‘- — _—*gw**ﬂ-‘!@'*'ryl-;‘l—- -—m#.-'r:'-—-n-m T T Y e —————
HIS marvelous six-tube tuned radio frequency LOG OF BST-6

receiver is Self-Equalized and built of low-loss
materials throughout. Its clear, rich tone of aston-
ishing volume is a revelation. The circuit consists
of two stages of tuned radio frequency, tube de-
tector and three stages of balanced audio amplifi-

Taken on a Fifteen Foot Aerial In One-half Hour by
Al. Kraus, 996 Aldus Street, New York City.

WSBC, Chicago, Ill. ...10 WGY, Schenectady, N.Y. 50
WBBR, Rossville, N. Y. .16 WMAK, Lockport, N.Y. 51

WEBH, Chicago, Ill. .. .49 .
WHT, Deerfield 1l .55  WMSG, New York City 11

cation. Air cooled rheostats and universal sockets WCCO. St. Paul. Mina. .61 WOC, Devenpost, Ia. 85
are used. WSB, Atlanta, Ga. ....66 WFAA, Dallas, Texas . .78
Modified straight line frequency variable condensers SELECTIVITY

are employed, insuring separation of the low wave

length stations. PERFECT CALIBRATION— I live within four blocks of WLWL, and since the open-

ing of this station have had great diffculty in choking

STATIONS ONCE TUNLED IN CAN ALWAYS
BE LOGGED AT THE SAME DIAL POINT.

The balanced amplifier gives absolutely natural re-
production of all overtones. The universal sockets
permit the use of all the popular tubes. either dry
cell or storage. The set does not oscillate, thereby
preventing the reradiation of signals and reducing
interference to a minimum.

Specifications

Bakelite Panel, Walnut Finish—

With Etch-O-Gravure and Gold Decorations-—
Bakelite Sub-Base—

Kurz-Kasch Bakelite-Walnut Pointers; Gold-filled, to
Kurz-Kasch Bakelite Gold-filled Rheostat Knobs—
Lubree Straight Line Frequency Condensers—
Special Coils; Double Silk Solenoids—

Shore Audio Transformers—

Caswell-Runvan Two-tone \Walnut-Finished Cabinet.

Direct from factory to you

Immediate Delivery

Match—

them off my old set. Even after employing a wave trap
I could still hear WLWL around the entire dial and
was told by several friends that living so near this power-
ful station it would be impossible to entirely cut them out
with anything less than a super-het. It was a very agree-
able surprise, therefore, when I installed my new BST-6.
to find that while WLWL came in on 25 I could tune
in WRNY on 21 and entirely cut out WLWTL. This is
certainly real selectivity.—F. S Clark, 350 West 55th
Street, New York City.

Guarantee

Satisfaction or Money Back
Each recetver is tested and retested,
boxed and inspected before leaving
factory, and guaranteed to reach
you direct in perfect condition.
Workmauship throughout guaran-
teed the best. Assembled by ex-
perts.

Immediate Delivery

$4(-00

SAFETY FIRST!—Why buy obsolete models, or radio failures at department store “bargain sales” when a BST-6, the latest
achievement in radio, can be bought direct from the factory with no department store profit added? Here'is a real bargain, sold

you with a guarantee of satisfaction or money back.

Send Check or P. O. or Express Money Order to

RADIO DIVISION, COLUMBIA PRINT

141 West 45th St., New York City
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PERFECT FILAMENT CONTROL

OR noiseless filament con-

trol and maximum range,
ask your dealer for the Brad-
leystat. This graphite disc
rheostat can be used for all
tubes without change of
connections. The bakelite
knob is removable if desired.
The one-hole mounting and
small size make the Bradley-
stat easily adaptable to any
radio set.

PERFECT ?%%LE RESISTOR

This ideal variable resistance unit is
offered in several ranges as, for instance,
from 10,000 to 100,000 ochms. These
units are recommended by radio engi-
neers for B-batteryeliminatorsand solve
the problem of obtaining variable volt-
age control from the B-eliminator. For
fixed resistance units, always specify
the Bradleyunit.

e

ALLEN-BRADLEY COMPANY
287 Greenfield Ave., Milwaukee, Wis.

Please send me your literature on the
Allen-Bradley line of perfect radio devices.

Name....oveereneeneennnennns

i under oath to Keep secret the messages he
handles or hears. He swears when he re-
ceives his license that he will not divulge the
contents of any message to anyone except
the person to whom it is addressed.”

“But this message, which you would not
be able to interpret because some of it is in
a private code, indicates plainly to me rthat
someone besides the men to whom I have
sent my messages is in possession of them
and, what is more, understands them.”

“You can look up 2GX, the ham I am
working, here’s the call book,” said Budge
with a suspicious innocence. “Look in Dis-
trict 2, and you will find the call letters ar-
ranged alphabetically, with the names of the
owners of the stations.”

Mr. Phelps thumbed the book. A square
forefinger followed a column down the page.
It came to a sudden halt and an expression
of mixed emotions overspread the capitalist’s
face.
a confiding hand on the operator’s shoulder.
“2GX is my own boy.”

“That’s just what he said,” Budge ans-
wered. “He wants to know if you don’t
think he ought to have that one-kilowatt
bottle he asked you for a while back.”

After a moment of wistful thinking, Mr.
Phelps said: “Go ahead with the messages,
while I code one for Jim.” Taking a leather-
covered book from an inside pocket, he con-
structed a message from the cryptical words
it contained.

Budge took it and hammered it out, letter
for letter: He turned to the typewriter and
waited for the reply. When it came, he
typed the first few words, then stopped and
listened, while the veins in his neck swelled
with suppressed excitement. Then he sprang
from his chair with a whoop that brought a
startled squeal from his mother. e grab-
hed the hand of their guest, babbling inar-
ticulately as words tumbled over each other
seeking expression.

“Mother!” he cried, as soon as he could
control his feelings. “Mr. Phelps told 2GX
to arrange for the two of us to go on one
if his ships down the coast, through the
Panama Canal, down the west coast of South
America, across to Australia, around the
Cape of Good Hope, home by way of China,
India, the Suez Canal and Europe—around
the world!—and we are to be the regular
operators, 2GX and me, with the regular
salaries and everything!”’

The phones were still on Budge’s .head. He
wheeled back to his apparatus suddenly and
they saw that he was listening to another
message. Then he threw his switch to the
sending position and was busy at his key for
a few moments.

“In plain English, just what was that you
were sayingsto my boy?” asked Mr. Phelps.

“I said: “So’s your old man!” Budge re-
plied.

A Transoceanic Broad-

cast Receiver
(Continued from page 140)

SO DN

this regulation. For makimum selectivity the
selector switch SW is placed on point 1 and
the condenser C cut into the circuit by open-
ing the switch 'S,

The signal now passes to the second radio-
frequency amplifier, which is tuned to the
proper wave by condenser C2, and is further
amplified. Passing to the third unit, the sig-
nal is tuned by condenser C3 and still fur-
ther amplified. Transferring to the fourth
radio-frequency amplifier the signal is again
tuned, with condenser C4, this completing the
radio-frequency amplification, approximately
10,000 times the strength of the original
signal,

The signal now passes on to the detector,

whose input circuit is tuned to the correct
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wave by condenser CS5, and is rectified and
thus changed to audible frequencies.

From the detector stage the rectified cur-
rents are directed to the four-stage audio fre-
quency amplifier where they gain sufficient
strength to provide more than enough vol-
ume for any size room. The volume from
this amplifier can be controlled by adjusting
the variable resistor R

The radio-frequency amplifiers are sta-
bilized by the resistors RN in series with the
grids. The amplification characteristics of
the second, third and fourth R.F. amplifiers
are controlled by the potentiometers RP.
The potentiometer RD in the detector stage
is employed for adjusting the “B” battery
voltage on this tube. All high-resistance
paths, such as the “B” batteries and the po-
tentiometers are by-passed by 0.5-#f. fixed
condensers CX.

Each tube, with the exception of the last
three audio tubes, has its own rheostat (RH)
for controlling the filament current and a
switch SF for disconnecting the A battery.
As was mentioned before, separate A bat-
teries are used for each tube, with the ex-
ception of the audio tubes, and since the cur-
rent drain is very low, dry cells are em-

loyed. .

P ’lyhe audio-frequency amplifier consists of
one transformer-coupled and three resistance-
coupled stages. The resistors RO and RL
have a value of 30,000 ohms and have a high
urrent-carrying capacity. The .lsolatmg con-
densers CB are of 1.0-sf. capacity.

{ Want to Know

(Continued from page 158)

efer to use a third method of shifting or eliminat-
ipr:g sucg points. It may be accomplished by con-
necting a small variable condenser with a capacity
of .00035- or .0005-uf. between the aerial and the
antenna binding post on the receiver. By tuning
this external condenser, a point will be found where
the receiver stops oscillating; and .by adjusting the
condenser, above or below this point, stable opera-
tion will again he restored. .

“It is important for the operator to appreciate
fully the advantages that may be gained by har.
monic tuning. This can be accomplished by using a
small variable condenser connected in series with
the antenna and the coupling coil. The effects are
most noted on wave-lengths in which the fundamen-
tal period of the antenna is some multiple of the
received wave-length. i

“For example, if the length of the antenna is
such that, when it is connected te the antenna coupl-
ing coil, it has a natural period of 300 meters, the
following harmonics would occur; second harmonic
at 150 meters; third at 100 meters; fourth at 75
meters; fifth at 60 meters, etc. If the antenna coil
is close to the secondary coil, the receiver will stop
oscillating at these wave-lengths. However, if os-
cillations are again restored by any of the nrevious!g-
mentioned methods, stronger signals will be ob-
tained at these points than on other wave-lencths in
the tuning range. It is therefore, possible to ad-
just any antenna so that some harmonic falls on
approximately the wave-lengths one desires to re-
ceive, The advantage of this method is that a long
antenna .may be used, which naturally will have
better pick-up qualities.

“It is important for the operator to realize at the
outset that the frequency band included in a single
wave-length dial division is sufficient to accommeo-
date as many as fifteen stations; and while very fine
tuning can be secured with the tangent wheel, imany
of the stations will be passed over unless use is made
of the beat-frequency control. The tuning values
of the main wave-length condenser and the beat-
frequency control are so proportioned that, whereas
approximately fifteen stations will be found in one
degree of the wave-length dial (one notch of the
tangent wheel) each station may be separated by ap-
proximately one notch of the beat-frequency control
wheel.  With this in mind, the operator will soon
become familiar with the tuning capabilities of this
receiver.

Reception of Code

“When receiving C.W. or I.C.W. code signals,
the regeneration dial should be reduced to the low-
est reading possible, where oscillations are just main-
tained. This will result in weak signals being re-
ceived with greater intensity. In other words, the
weaker the signal, the weaker the oscillations in the
receiver should be for maximum intensity in the tele.
phones. However, where signals are easily readahle,
stronger oscillations may be used and are helpful in
reducing noises and low-frcqucncy interference.

“In order to receive broadcasting or speech it is
necessary to keep the receiver in a non-oscillating
condition. Maximum strength of reception will be
ohtained when the regeneration dial is set just below
the oscillating point. A final critical adjustment
can be made by using the filament rheostat.”


www.americanradiohistory.com

Radio News for Adugust, 1926

Pacent

Pacent No. 83 “Uni-
versal”
Cushion Socket

Here is a new Pacent en-
gineering achievement, a
Genuine  bakelite  socket,
with real spring suspensions.
The special phosphor bronze
solder tab and spring mem
bers are all in one piece.
This unique spring design
insures positive non-micro
phonic cushion effect. Push
contact seats tube prongzs
properly and effects reliable
positive  contact. Tt s
“Universal”, accommedat-
ing all UX or CX type of
tubes as well as standard

UV or CV types.
MANUFACTURERS

Special design  manufac
tured for direct subpanel
mounting. Let us quote for
vour requirements.

PRICE 65¢ -

ALEN
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Know
Radio Reception
as it should be!

OU will know radio reception as it should be after installing

one or a pair of these shielded Superaudioformers. It is big
and husky (as it should be) to give pure, natural and full tonal
quality.

READ THIS LIST OF IMPORTANT FEATURES

1-—Completely shielded.
2—Laminations securely clamped together by one-piece frame.
3—TPossibility of laminations vibrating further guarded against by filling with a
special wax 