
Rae. 11. S. Pat Off.

America's First and Only National Radio Weekly

Vol. 10 No. 13 Illustrated

A Selective 1 -Tube Set
(Also in 3 -Tube Form for AF)

How to Stop Interference

A Raytheon A, B, C
Eliminator

Adventures of a Hostess

(Hayden Photo)

FOR aerial tensile strength and greater pickup, wind aerial wire around a rope and tape
the combination. Any strain will be taken up by the rope. Also the aerial will be longer

than otherwise, an aid where one is cramped for space.
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VOR'TYThousand Tests on different sets have proved the
I' satisfactory performance of the good Ferbend"B"Elina.
inatpr. 40,000 Ferbend "B" Eliminators are now in use.
This wonderful instrument is in its second successful year
of usefulness. Until you have used a Ferbend "B" Elim-
inator you have not known the ultimate in radio enjoyment.
The satisfaction of Ferbend owners is proved again and again-every
day of every month-by the steady flow of hundreds of unsolicited
testimonial letters from users of this very fine instrument. The few
reproduced here are merely examples of what every mail brings from all sections
of America. This flow of testimonials proves beyond a doubt the splendid perform-
ance, reliability, convenience and long-lasting qualities of the Ferbend "B" Elimi-
nator. "No Hum"-"More Volume"-"Less Static"-"More Clarity"- "Complete
Satisfaction." These reports from users are repeated again and again all through
the testimonials. They prove the Ferbend "B" Eliminator is "over the top" to stay.

USERS ARE ENTHUSIASTIC
Fort Riley. Kens.,

..to getting wonderful results with my E -
Iremator and good re,plac,rt:i firpriVrizal have
eold.

WILTS CHIEF. Sig. Det.

Ambridge, FenneYivenin

ro
Weare more than.delighoted with your km.-

ra're'Painerrid
F. L. MeGRAW.

COMPLETE
Nothing else to buy. Replaces "B" Bat
teries. Operates direct from Electric Light
Socket on 110-120 volt A.C. lighting circuit.
Delivers up to 100 volts.

I am highly pleased with yPoeun=inSV..1 t
will out -perform any "B" Eliminator on the
market today. he dems raonstted it to
176' endWeVat nerve with

is . Borden.

I av

Dryden, Ont.
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New Orleans, La.
The "B"ElimInatorlaur.
chased frorn you some tim lam

ranch pl=rVig
W M. Kline,

Amsterdam, N. Y.
The Eliminator is great. Have
advised all my friends to ¢et it

lIserttleirgr floyees sinewi ten.Pa
Bon. Rag. Firth.

I ern, wig an ',.!;:no7;:1;r917,1?.-E,liMirn114,1:re
and every one in pleased with it. It Is one of
the beat on the marketArozrdii,7,7ijocfzide.
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;:rgrlwiyearnjolvveatijoy our radio very much

L Gust. liondpulat
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Frank J. Huver.

Brooklyn. N. Y.
I highly recommend your Eli.
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Have hod mine for ove ar

W. G.Stein.
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"Be ELIMINATOR
Within Reach of ALL

Second successful year -40,000 in use. Amazingly low in price-amazingly high in
performance. An unequalled value in radio. Equal or superior to any "B" Elimi-
nator regardless of price. We made this claim over a year ago. Today this state-
ment still stands true-proved by overwhelming evidence.

NEW IMPROVEMENTS
developed and perfected by the Ferbend Electric Co., now give even greater lasting
satisfaction to Ferbend users. New solution and new special alloy electrodes make pos-
sible a perfect electrolytic rectifier having longer life than any other type of rectifier.

PERBEND,

?e) (4746
This Compantz.817 man-

11=1WAVE TRAP
-the instrument which
hen been widely Imi-
tated bet never equalled

d geeeles.PrIttl^:i

$8.50

Ask Your Dealer-or
Send Direct

If you prefer, we will make shipment
direct to you upon receipt of price, or C. 0. D., if
desired. Use for 10 days to convince yourself-
if unsatisfactory, write ue within that time and
Purchase price will be refunded. Use coupon now.

FERBEND ELECTRIC CO., 424 W. Superior St., Chicago, Ill.

THE FERBEND "B"
ELIMINATOR is ap.
proved and passed by
the rigid Laboratory
Tests of Radio News.
Popular Radio and

Radio Broadcast.

MAIL THIS COUPON TO -DAY!
 FERBEND ELECTRIC CO., 424 W. Superior St., Chicago

ID Send at once. Ferment enclosed. - Send C. 0. P 0 Send Literature
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P. V. O'Rourke. Tectron Trouble Shooting.
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April 3-How to Get DX, by Capt. P. V.
O'Rourke, A Compact B Supply, by Lewitt
Winner.

April I7-The New 1 -Dial Powertono, by Capt.
P. V. O'Rourke. The Action of Transform-
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About Coll Fields, by J. E. Anderson.
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Aug. 21-A New Stabilised Occult, by 10. H.
Loftin and S. Y. White (Part 1). The Brown-
ing -Drake. by Herman Bernard (Pert 2).

Aug. 28-The Constant Coupling. by E. H. Lott4n
and S. Y. White (Part 2). The Browning'
Drake, by Herman Bernard (Part 3)

Sept. 4 --The Four Rectifier Types, by K.
Humphrey. A Simple Battery Charger,
J. E. Anderson.

Sept. 11-The Beacon (3 -tubes). by James H
Carroll. The 1927 Model Victoreen, by Her-
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Sept. 18-The 1927 Victoreen. by Arthur IL
Lynch. Eliminator in a Cash Box, by Paul
R. Fernald.

Sept 25-The Lynch lamp Socket Amplifier. by
Arthur H. Lynch. W;r1ng up the Vietoreen.
by Herman Bernard
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P. V. O'Rourke.
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H. Lynch. Building the Equamat1c, by Cant.
P. V. O'Rourke.

Oct 16-The Bernard, by Herman Bernard. How
to Box an "A" Supply. by Herbert E.
Hayden.

Oct. 23 --The 5 -tube P. C. Samson. by Capt.
P. V. O'Rourke. Getting DX on the Ber-
nard. by Lewis Winner.

Oct. 30-The Singletrol Receiver, by Herbert R
Hayden. How to Get Rid of Squeals, by
Herman Bernard.
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R. Anderson.
Nov. I3 --The 4 -tube Hi -Power Seta by Herbert

E. Hayden. A Study of Eliminator., by
(Herman Bernard.

Nov. 20-Vital Pointers About Tubes, by Capt.
P. V. O'Rourke. The 4 -tube Diamond of
We Air, by Herman Bernard.

Nov. 27-The Antennaless Receiver. by Dr.
Louis B. Man (Part 1). short Waves Yield
Secrets, by M. L. Prescott.

Mot. 4-The Regenerative 5 -Tube Set. by Cant.
1'. V. O'Rourke. The 8 -tube Lincoln Super.
by Sicthey Stack. The Antennaless Receiver.
by Dr. Louis B. Blan (Part 21. WInner'b
DC Eliminator. by Lewis Winner.

Del. I 1 -The Universal Victoreen. by Ralph G.
Ilurd. Some Common Fallacies, by J. B.
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Selectivity on One Tube
Obtained With Aid of Equamatic Coil

Single Bulb Receiver Uses
the Hartley Method of
Feedback in Conjunc-
tion with a Primary in
the Antenna Cir cuit
That Makes Selectivity
High Even at Shorter
Waves

By Edgar Speare
HE energy transfer in a radio fre-t quency transformer is directly pro-

portional to the frequency of the current.
This fact underlies some of the most se-
rious troubles in radio frequency ampli-
fiers. For instance, if the coupling be-
tween the primary and the secondary in
the transformer is fixed to give a good
energy transfer for the longer waves in
the broadcast band, the energy transfer
for the shorter waves will be excessive.
This results in overloading of the tubes
on the short waves and also in blocking
of the grids. Growls, shrieks and whis-
tles result. The receiver becomes useless
on the short waves. The closer the cou-
pling between the secondary and the pri-
mary is the lower will be the frequency
(higher the wavelength) at which the noise
will begin in the set. In many sets it be-
gins in the middle of the broadcast band.

If the coupling between the two wind-
ings on the transformer is made so loose
that the shortest waves in the band may
be received without overloading the tubes,
the set will not be sensitive enough to the
longer and usually more desirable waves.

One excellent method of overcoming, this
difficulty is to vary the coupling in in-
verse proportion as the frequency, as is
done in the Equamtic system. In this theprimary of the transformer is coupled
directly to the rotor of the condenser with
which the circuit is tuned and the two
windings are so placed that as the con-
denser shaft is rotated the coupling is de-
creased as the frequency is increased.
Thus when the condenser is set at max-
imum and the circuit is tuned to the long-est waves, the coupling is the closest,and when the condenser is set at mini-
mum and the circuit is tuned to the short-
est waves, the coupling is very loose. Atno setting of the condenser is the cou-pling great enough to cause excessive
energy transfer from one winding to the
other, and consequently there is no fre-
quency in the entire band at which the
circuit will self -oscillate.

The degree of coupling at any given
frequency may be adjusted to any de-sired value within limits. Thus the cou-pling may be so adjusted that the energytransfer is the greatest possible consis-
tent with the carrying capacity of the

R

FIG. 1
THE 1 -TUBE regenerative set, using the Hartley system in conjunction with a

Karas Equamatic coil. The plate coil is wound by the constructor.

tubes in the receiver. But tubes and as-
sociated circuits vary greatly in charac-
teristics, and there are cases in which it
is not possible to maintain the optimum
adjustment throughout the entire range.
It is then desirable to have some means
of making a final adjustment to obtain
the utmost of which the circuit is ca-
pable at every frequency.

The best method for a one -tube design
is regeneration. There are numerous
ways of obtaining regeneration' in a cir-
cuit, but the most suitable for the circuit
under discussion is the Hartley parallel
feed method. This is shown in Fig. 1.
One terminal of the secondary or tuning
coil is connected to the grid of the tube
and the other end to A plus. An extra
winding is connected to the plate through
the condenser C2. Regeneration is then
controlled with the condenser C2. This
is a very effective method of control and
the circuit may always be operated as
near the oscillating point as is desired,
or as near the overloading point as is
permissible.

This scheme of controlling the volume is
particularly useful when -there is only
one radio frequency tube in the circuit
and when the primary of the transformer
is connected in the antenna circuit.

If the coupling between the antenna and
the_ tuning coil is too close, the selectiv-
ity is very poor, and the losses intro-
duced into the tuning coil by the antenna
are very great. The circuit will not re-
generate and only moderate sensitivity
and volume are possible. This trouble is
greater, the greater the frequency. If
the coupling is automatically varied,
making it loose for high frequencies and
close for the low, the optimum adjust-
ment may be maintained for the entire
band. The set will be selective and
sensitive throughout the tuning range of
the circuit.

LIST OF PARTS
(For One Tube Set)

LI, L2-One Karas Equamatic RF trans-
former.

One special plate coil, wound as per
text.

CI, C2-Two Karas Orthometric ex-
tending shaft, .000375 mfd.. variable con-
densers.

R1-One Yaxley 20 -ohm rheostat.
R2-One Durham metallized 2 megohm

grid leak.
C3-One Electrad .00025 mfd. fixed

condenser.
J-One Yaxley No. I open circuit

phone jack.
One 7x14" panel.
Two Karas Micrometric vernier dials.
One Benjamin push type cushion socket.
Two Karas Euqamatic sub -panel brack-

ets.
One sub -panel.
One battery cable, three binding posts,

screws, nuts, soldering lugs, etc.

The condenser C2 serves not only as a
regeneration or volume control but also
as a by-pass for the radio frequency in
the plate circuit of the detector, and
none other is necessary or practical.

If the set is to operate a loud speaker
it is necessary to add a couple of stages
of audio frequency amplification If good
transformers are used for coupling these
stages, greatest volume may be obtained
with the least number of tubes, and the
quality of the output will be good enough
to satisfy most of those who judge by
sound alone, which is the best practical
test of a receiver.

For good quality 5 -volt tubes should be
employed, as well as adequate plate vol-
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High Efficiency Gained
On All the Broadcast Wavelengths

FIG. 2
THE THREE -TUBE SET, showing the same receiver diagrz m as in Fig. 1, but with two audio stages added for speaker

operation.

tage on these tubes. The second audio
tube should be a power tube, e. g., a 112.
The plate voltage on the audio tubes may
be 135 or more, unless extreme volume is
desired, when the voltage should be high-
er. The grid voltage on these tubes
must also be adjusted carefully for opti-
mum results. This may best be determined
by experiment. In adjusting this one
should not judge by the greatest volume
but by the purest tone on loud volume.

A rheostat RI is used to control the
filament current in the detector tube.
This may be used also for controlling the
volume and sensitivity in the rare cases
condenser C2 does not suffice for this pur-
pose. A separate rheostat R2 is em-
ployed to limit the filament current in the
first audio amplifier.

Volume Control Caution
This rheostat should not be used for

controlling volume, as this cannot be
(lone without adversely affecting the qual-
ity of the set. It should be adjusted so
that the filament current is normal, that
is, one-fourth ampere. In the filament
circuit of the last tube a fixed ballast
resistor is used. This should be selected
to match the particular tube used as the
output tube. For a 112 or 171 use Amper-
itc 112.

The Plate Coil
The Hartley method of producing re-

generation in a circuit demands that the
secondary coil be tapped for the filament

LIST OF PARTS
(For Three -Tube Set)

LI, L2-One Karas Equamatic RF
transformer.

One special plate coil, to be wound as
per text.

Cl, C2-Two Karas Orthometric ex-
tended shaft .000375 mfcL variable con-
denser.

R1, R2-Two 20 -ohm Yaxley rheostats.
R-One Durham metallized 2 megohm

grid leak.
C3-One Electrad .00025 mfd. fixed con-

denser.
J-One Yaxley No. 1 open circuit phone

jack.
AFT1, AFT2-Two Silver -Marshall No.

220 audio frequency transformers.
R3-One mounted Amperite, either IA

or 112.
S-One Yaxley filament switch.
One 7x21" panel.
Three Ilenjarnin push type cushion soc-

kets.
Two Karas Micrometric vernier dials.
One subpanel.
Three Karas Equamatic subpanel

brackets.
One battery cable, four binding posts,

screws, nuts, soldering lugs, etc.

connection. But on the Equamatic coil
there is no tap and it is not desirable to

make one. Hence to provide a plate coil
another winding should lie mad- and con-
nected in series with the grid or main
coil. This winding may consist of about
7 turns of wire on a short piece of bake-
lite tubing three inches in diameter. Any
size wire may be used, but No. 28 double
cotton covered is suggested. The small
plate coil should not only be connected in
series witih the grid coil but it should also
be placed in inductive relation with it.
The grid coil is placed on top of the sub -
panel with its axis vertical. The plate
coil should be mounted directly under it
on the opposite side of the sub -panel, also
with its axis vertical. The leads should
be joined so that the connection is in
series aiding. To determine whether it is
connected in series aiding or in series
opposing both connections should be tried
and the correct one used. For each con-
nection tuned in some strong station with
the condenser and note the setting at
which it conies in. The tower setting cor-
responds to the correct connection.

Now it may be that stations tune in too
low on the condenser. This indicates that
the inductance of the two windings is too
high. It may be remedied by removing a
turn or two from the plate coil. If the
stations tune in too high on the condenser
with the particular capacity used, it indi-
caes that the inductance is too low. This
may be remedied by adding a few more
turns to the plate coil.

(Photos Next Week)

There's Money In It for British Stations
Broadcasting in England is a very

profitable institution, for the government
and for the radio service.

An unlimited amount of money may
be received by the new British Broadcast-
ing Corporation, under the new govern-
ment license whirls sets up that organiza-
tion for a period of ten years.

Nearly $3,750,000 is available for broad-
casting in 1927, on the basis of 2,097,000
listeners, each paying a fee of ten shill-
ings annually. For every new license, six
shillings one and a half pence go for
programs and general expenses.

The government-in this, the Post Of-
fice-will receive about $1,125,000. It costs
about $500,000, to issue the licenses, leav-
ing a fine net profit. The Post Office re-
ceives one shilling three pence on each

license. Of the remaining eight shilling
nine pence, the new British Broadcast-
ing Corporation will receive :

90 per cent, or seven shilling ten and a
half pence, out of each of the first million
license fees;

80 per cent, or seven shilling, out of
each of the second million license fees;

70 per cent, or six shilling one and a
half pence out of each of the third mil-
lion license fees ;

60 per cent, or five shilling three pence,
out of every license fee after the three
million limit has been reached.

Hitherto not more than £500,000 might
go to the British Broadcasting Corpora-
tion in any one year, irrespective of the
number of licenses issued, but this was
changed.

Blue Law Offset
f'ORTLAND, Ore.

The blue law problem in many sections
of the country has caused the public to
turn to radio as a medium of providing
entertainment and dance music on the
days that these laws are effective.

The director of a central station has
recently announced through the micro-
phone that each program on a given night
would be composed entirely of request
numbers mailed in by listeners in the
sections where the blue laws forbid danc-
ing.

Some clergymen and others have
criticised stations that purposely put on
jazz programs, saying that a station in
one state, receivable in another, works
only mischief by putting on jazz pro-
grams to contravene blue laws.
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Solder Well and Be Happy
and They Stay PutMake Proper Joints

By James Montana
SOLDERING is a fine art, but it is an

art that anybody can learn by dili-
gently following the rules. The rules
are: have a scrupulously clean joint, in-
sure mechanical firmness, use a clean and
hot soldering iron, a moderate amount of
solder, and a good flux.

Very important is a clean joint. It is
impossible to get the solder to stick to
any kind of metal unless the surface of
that metal is clean. In some cases it is
necessary to file, sandpaper or scrape the
metal to be soldered, in addition to using
a good flux. The object of using a flux
in soldering is not to clean the surfaces
to be soldered, but to keep them clean
after they have been cleaned by other
means. The dirt on a joint which is par-
ticularly inimical to good soldering is oil
and oxide or other chemical compounds
of the metal. Such compounds are very
readily formed on the surface of the
metal when it is heated, particularly the
oxide, since there is always free oxygen
around. The purpose of the flux is to
keep the oxygen away from the cleaned
surfaces and thus to prevent oxidation.
In the interest of a clean joint the fingers
should be kept away because they are
always oily. Fingerprints do not make a
good flux!

Tin the Iron
The soldering iron should also be kept

very clean and well tinned. The objects
of tinning the copper are to prevent the
formation of copper oxide on the surface
of the soldering tool, and thus protect the
iron, to cause a more ready transfer of
heat from the tool to the work, and to
make the tin flow more readily.

The iron should be hot for good solder-
ing, but it must not be too hot. If the
iron is not hot enough it is impossible
adequately to heat the work to be sol-
dered and the solder will not flow. If the
tool is too hot it oxidizes the solder as
well as the copper, and it is then impos-
sible to maintain the work free of oxide.

Solder should also be used very spar-
ingly. No more than will make a fast
and neat looking joint should be applied.
Excess of solder will make an ugly joint
or will form globules which might cause
short circuits.

A good flux suitable for the particular
work at hand is also a necessity for good
soldering. There are a great many fluxes
which are very effective in keeping the
joints clean, or even in removing sonle
of the dirt, but they are corrosive and
will attack the copper in the conductors
to be soldered. If these conductors are
very fine it will require only a little while
for the flux to eat away the wires. Such
flux will also attack the soldering iron
and eat deep pits into the copper. After
a little while of use the copper point must
be replaced as it can not longer be shaped
up. Muriatic acid is one of these cor-
rosive fluxes, and there are many others.
They are wholly unsuitable for soldering
in a radio set, although useful in other
lines of work.

Rosin Is Excellent
Perhaps the best flux for soldering is

rosin. It keeps the working surfaces
clean and it is not at all corrosive. It
may be used for even the finest wires
without any danger. When this is used,
however, the solder does not flow as
readily as when other fluxes are used,
and more care has to be used to get the
wires clean before applying the flux and
solder. One thing that must be guarded

(Hayden)
SOLDER should not be melted on the iron andthen carried to the joint, as this
baking oxides the solder, just as happens when the iron is too hot. Apply the
solder and iron directly to the joint. (Photos at left.) Nor should a bus be bent
in L fashion for soldering, as this contributes no mechanical strength. To solder

to a nickeled surface, scrape off the plating. (Photos at right.)

against is what is called a rosin joint.
This simply means that the two wires
have been joined by rosin instead of by
solder, and consequently there is no
metallic joint at all. To prevent this the
joint should be thoroughly heated so that
all the rosin is melted out or burned out.
There is very little danger of getting a
rosin joint if only a small amount of sol-
der is applied to the joint.

Some workers put a little solder on the
heated copper and then apply it to the
joint to be soldered. This is not good
practice. The joint should be heated
first and the solder should be applied di-
rectly to the joint. The solder flows
around the joint much better if the joint
is well heated first.

What Solder Is
Solder is a soft metallic alloy. It has

not much mechanical strength. Hence
solder should not he depended on for
holding two conductors together mechan-
ically. If there is stress on the joint it
will break, and there will be an open cir-
cuit. This is a trouble of very frequent
occurrence in radio sets, both home made
and factory made. To make a firm joint
the two wires should be twisted together
or mechanically joined in some other
manner so that there will be no twisting
or bending or stretching of the solder
itself. For example, when one bus bar
wire is to be joined to another at right
angles the end of one wire should not
be put up against the other, either point-
edly or in L fashion, and the solder ap-
plied. The end of one of the wires should
be bent around the other in the form of
a loop, and the loop should be forced
together with a pair of large pliers. Then
the solder should be applied to make the
electrical joined permanent.

Again, when two bus bar wires are
crossed and joined electrically, it is good
practice to twist a finer wire around the
ioint and then apply the solder, particu-
larly if there will he any stresses on the
joint.

Soldering Aluminum
Some amateur mechanics have undoubt-

edly tried to solder other metals besides
copper or brass. Perhaps they have tried
to solder aluminum surfaces. No doubt
they have had a difficult time making the
solder stick. Aluminum simply cannot be

soldered by ordinary methods. The rea-
son for this is that an aluminum surface
cannot be cleaned and kept clean. An
aluminum oxide forms on the surface of
the metal almost instantly, and the solder
will not stick to an oxide. If aluminum
is used as conductor and a joint is to be
made, much time will be saved by making
a firm mechanical contact and let it go
at that.

Iron may be soldered, but it is not so
easy as copper. Here again it is a ques-
tion of keeping the surface clean and free
from oxide. Clean the surface well, heat
thoroughly and apply the solder to the
heated joint. If it is practicable to cop-
per plate the iron surfaces before apply-
ing the solder it is just as easy to solder
iron as copper. This really amounts to
soldering copper.

Resistance wire is very difficult to
solder, if not almost impossible. To make
a good joint when resistance wire, such
as nichrome, forms one or both of the
conductors to be connected, it is best to
be satisfied with a firm mechanical con-
tact. The wires may be twisted together
or they may be clamped between to soft
metal surfaces. When nickel plated con-
ductors are to be joined the same remark
applies. If, however, the nickel plating
is over copper or brass, the nickel may
be removed with a file or with sandpaper,
and then ordinary soldering will work.

BIGGEST RADIO CARGO
REACHES LOS ANGELES

LOS ANGELES.
The largest cargo of radio equipment

ever received at this port recently arrived
on the steamship Lewis Luckenback from
Philadelphia.

The cargo consisted of complete sets
and speakers, cabinets and accessories..

The Lewis Luckenback is 473 feet long
and carries 14,000 deadweight tons.

The moment the vessel docked, 250 men
went to work unloading her and deliveries
were begun to the waiting dealers.

Y. M. H. A. PLANS RADIO CLUB
The Washington Heights Y. M. H. A.,

in New York City recently held a meet-
ing for the purpose of organizing a ra-
dio club. An elaborate receiving station
is being built.
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Eliminatin Interference
Taxes the Ingenuity of Experts
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FIG. 1
A wave trap, regenerative or otherwise, helps cut out interference. The diagram
shows a 5 -tube receiver to which another tuned tube circuit has been added for
trapping. It is simply a 1 -tube regenative set used as an interference eliminator.
Commercially made interference eliminators, like the Steinke are on the market and

serve their purpose well, but require no extra tube.

Balancing of Slutdoor Antenna and Loop Pickup One
of Novel Means Suggested - Peanut Whistles Re-
duced Below the Point of Annoyance-Secondary
Interference Has Wide Ramifications

By J. E. Anderson
j NTERFERENCE is a subject very
I much to the fore these days. And
no wonder, because it is thrust upon us
whenever we turn the dials. Two stations
may insist on performing in the loud
speaker at once. Selectivity of the re-
ceiver is of little avail unless it is so high
as to exclude the greater part of the
undesired signals. It is of course possible
with a very selective Super -Heterodyne or
a highly regenerative set to eliminate the
greater part of interference from other
broadcasting stations, but what is left
after the exclusion is not always worth
having, because it is little more than the
boom boom of a bass drum. That is,
if the amplifier and the loud speaker are
capable of reproducing such low tones.
If it is not, even less comes through.

What remains to be done to eliminate
interference after the selectivity of the
set has been chosen at a reasonable value
-a value which will give the higher fre-
quencies a chance to register in the loud
speaker? Directional selectivity is about
the most interesting remedy to apply. A
loop may be employed for picking up the
signals from the desired station. The
reason why this eliminates some of the
interference is that it possesses directional
properties. It picks up signals better in
some directions than in others. If the
loop is turned so that its plane is perpen-
dicular to the direction of a given station,
then that station will not be picked up
by the loop.

Greatest Volume

If the loop is turned so that its plane
is parallel with the line joining the sta-
tion and the receiver, then that station

will come in loudest. If the loop is turned
so that its plane makes an intermediate
angle with the line joining the station and
the receiver, the received signal will be
of intermediate strength. The position
of no reception is very critical, so that
it is necessary to adjust the loop very
carefully if this method is to be effective
in eliminating interference from a station.
The method of operation is to tune in
the desired station with the loop, then if
there is any interference the loop should
be turned until this is minimum, or until
it disappears. But turning the loop may
reduce the strength of the desired station,
which can only be compensated for by
increasing the amplification. If the de-
sired and the interfering stations both lie
on the same line with the receiver, this
method cannot be used because both
stations will disappear at the same settingof the loop.

If the desired and the interfering sta-tions not only lie on the same line but
also in the same direction nothing can bedone about it except to try for some
other station which is not interfered with.But if the stations lie on the same line
but in opposite directions one of them
may be excluded by means of a balancing
arrangement between a loop and an opencircuit antenna.

Needs Careful Adjustment
This is very effective but it requiresconsiderable care to adjust the loop andthe antenna. The adjustment is madeso that the signal picked up by the loopis exactly equal to the signal picked upby the antenna. This may easily be doneby having a variable coupling betweenthe primary and the secondary of theloop pick-up. When these two pick-upshave once been equalized both the loop

and the antenna should be tuned to the
desired signal. If the interference re-
mains, the loop should be turned through
an angle of 180 degrees.' Theinterfer-
ence should then be completely eliminated,
leaving the desired signal in full strength
as obtained by the sum of the loop and
the antenna pick-ups.

Unfortunately, the method just de-
scribed is not generally suitable for
eliminating interference because of the
accurate adjustments necessary. Many
persons object to manipulations. But for
radio fans who are by nature experiment-
ers it is an excellent method.

The great majority of radio fans prefer
to have the elimination of interference
done for them. They expect the radio
engineers to do it. But the engineers
have just about reached the limit from a
technical point of view, unless the entire
scheme of broadcasting be reorganized.
The radio public is not yet ready for any
far-reaching changes, as completely new
receiving equipment would have to be
obtained.

Legislation Is Needed
The only immediate relief is legislation.

Congress is the only agency that can do
this effectively. A large number of small
stations which has no definite purpose for
being and which does not contribute much
to the entertainment or instruction of the
radio public should be removed from the
air, leaving the space thus vacated to such
stations that do something worth while.

Already a proposal has been made to
Congress that no more stations be li-
censed until such a time that adequate
legislation on the subject shall have beenenacted. But a mere proposal is not
sufficient to stop the last minute rush for
licenses when the Department of Com-
merce is bound by existing laws to grantlicenses to all who comply with the law.
Neither will such a proposal, if made into
a law, relieve the interference situation
as it already is. Apparently it is re-quired to reshuffle the available broad-cast channels and hand out a new deal,and many must of necessity stay out ofthe game.

Use of Higher Frequencies
It is, of course, possible to open up

more broadcast channels and thus makeroom for another game. There is muchroom in the higher frequency regions.
But which of the broadcasters will bewilling to accept the shorter waves? Allwant to be as near the higher class sta-tions as possible-to use waves whichthese stations have popularized. Thatis the reason why they jumped from thehigh frequencies assigned to them to thelower bands, and which is directly respon-sible for interference.

One way to stop some of the inter-ference is for some of the better classstations to start up on much shorter
waves. The scramble of the satelliteswill then be in the direction of highfrequencies, because they must be in thelimelight of popularity of stations of firstmagnitude to receive any notice at al!.It is up to Congress to make it impossi-ble for them to trespass. There will beno trouble to get the radio fans to getequipment which will tune in these shortwaves provided there is something worthwhile on the waves.

One of the pioneer broadcasting con-cernsis now engaged in developing a
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Reception Made Clearer
By Trapping Out the Crosstalk

short wave broadcast transmitter. The
most suitable wavelength has not yet been
decided, but whatever wave is selected it
will be in a region of the spectrum where
there is plenty of room. When one high
quality station has been established in
this region, other stations will find it
more desirable, and there will probably
be a rush for licenses to use adjoining
waves.

The Peanut Whistle
One of the most persistent interferences

to broadcast reception is what is often
referred to as the peanut whistle. This
term is self-explanatory and refers to
the high pitched whistle heard in a radio
set when two stations are operating on
waves with insufficient separation. The

 manner in which this noise is produced is
evident when one looks at the detection
characteristic of a vacuum tube. When
two waves of nearly the same frequency
are impressed on the grid circuit of a
tube, a current having a frequency equal
to the difference between the two is pro-
duced in the plate circuit of that tube.
If the frequency separation between the
two interfering stations is less than about
15,000 cycles, the difference frequently
may be heard in the loud speaker. It does
not, however, become serious interference
until the frequency difference is less than
10,000 cycles. Quite frequently the separa-
tion is much less than this and the re-
sulting interference is correspondingly
greater.

The intensity of the interfering whistle
depends on the intensity of the two sep-
arate high frequencies which produce the
beat, being directly proportional to either.
Therefore the interference is quite in-
tense if either of the two is strong and
the other is weak, so that a station lo-
cated a long distance away is capable of
interference with a local station in direct
proportion to the intensity of the local
station. Hence even stations in foreign
countries set up beats with strong locals.

Secondary Interference
Not only may a high pitched whistle

be produced by direct interference be-
tween two carriers, but also by the inter-
ference between a carrier frequency and
beat frequency produced between any two
other stations, or between two beat fre-
quencies produced by the beating of any
two high frequency stations.

This might be called secondary inter-
ference, and it is practically impossible
to avoid interference of this sort, butfortunately it is usually very weak. InSuper -Heterodynes, however, it is some-
times very strong because the situation
is complicated by the wave generated
locally and by its harmonics.

Computation of Beat
The production of a beat frequency may

be illustrated by means of a diagram. Re-
ferring to Fig. 4 let 1-1 he the lower of
two frequencies and f-2 the higher. Sup-
pose that they differ by less than 10,000
cycles, so that the heat between the twois audible. Then (f -2)-(f-1) representsthis audible beat frequency. It only rep-resents the frequency, not the currentwhich produces the audible response inthe loud speaker. The audible current is
prodnced when the two high frequenciesare impressed simultaneously on the gridcircuit f a detector tube, and there isnot a Witt, in the receiver which does not

detect sufficiently to produce the beat
current.

The production of a beat current may
be illustrated with actual figures. Sup-
pose there are two broadcasting stations
operating on 660 and 650 kilocycles, and
suppose further that the 650 kc station is
off frequency by 2,000 cycles in the di-
rection of the 660 kc station. Their actual
separation is then 8,000 cycles, which falls
well within the audible band. In fact, it
would appear as a very annoying whistle
in the loud speaker. It is not necessary
that both of these stations be local and
of high intensity. The noise will appear
if one is strong and the other weak. Tun-
ing does very little good in this case, be-
cause if the circuit is tuned to the 660
kc station it is also very nearly tuned to
the 652 kc station.

Let us take an example of secondary
interference. For the purpose metro-
politan district local stations may be
taken. WNYC is operating on a fre-
quency of 570 kc. and WJZ on a fre-
quency of 660 kc. If these two stations
are operating simultaneously they produce
a beat current in a receiver of 90 kilo-
cycles. Again WMCA is operating on
880 and WLWL on 780 kilocycles. The
beat current produced by these two sta-
tions has a frequency of 100 kc. This
current will beat with beat current pro-
duced between the 570-660 stations and
will produce a secondary beat current of
100-90 kc., or 10,000 cycles. It is thus

capable of producing a high pitch whistle
in the receiver. If any one of the four
stations should deviate ever so little from
its nominal frequency, the percentage of
variation in the secondary beat current
would be quite considerable. The abso-
lute variation would be the same in the
carrier as in the secondary beat. Thus
if WLWL should increase its frequency
to 782 kc., the first beat between WLWL
and WMCA would change to 98 kc., and
the secondary beat current would change
to 8,000 cycles. Since the secondary beat
will change in pitch with a change in
any one, one would expect that the pitch
of this whistle would be variable, which
is the case.

Steinice Stops Trouble
One way of eliminating interference

from other broadcasting stations is to
employ a wave trap. There are several
types of these and may be used in sev-
eral ways. In some connections the trap
rejects one station only, and if the trap
be set for that station no interference will
be encountered from that station. In
other connections the trap will by-pass
all stations except the one to which it is
accurately set. This is not so simple as
to use as the trap that rejects a single
one.

One effective trap for projecting inter-
fering stations is called the regenerative
trap. This requires another tube and
is not easy to operate. However, those
who care to take the time and trouble

(Concluded on page 26)

How Twin Antennas
Serve As Fine Trap
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FIG. 2
A standard loop with a tuning con-

denser across it is used for obtaining
the two -directional pick-up, and this
tuned circuit is connected in the grid
circuit in the usual way. To obtain the
circular pick-up an ordinary antenna is
employed. This is coupled to the grid
circuit by means of a small coupling
coil which is in inductive relation with
the antenna inductance. This may be a
variocoupler with the rotor, or smaller
coil, in the grid circuit of the tube. The
antenna is tuned by means of a .001 mfd.

variable condenser. The coupling is ad-
justed in the variocoupler until the loop
pick-up is equal to the antenna pick-up.
To obtain this equality the loop should
be pointed to a certain station and the
circuit tuned. Then the antenna should
also be tuned to that station. Then the
loop should be turned until the signal is
minimum. Then vary the coupling un-
til the signal disappears, or until is it at
minimum. The station to be used in find-
ing the proper point of balance may bethe interfering station.



RADIO WORLD December 18, 1926

A flumless Power Plant
Affords All Necessary A, B, C Voltages
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The A, B,

Outfit is Applicable to Any
Set, But All Tubes, Ex-
cept Last One, Must Be
Connected With Fila-
ments in Series To Keep
Down the Drain

By Perry S. Graffam
DUE to the many improvements which

have been made by manufacturers
of battery eliminator parts, a hum -free
A, B and C current supply unit capable
of operating any type of receiver now
in use with small tubes can easily be
made.

In designing the new power plant, as it
will be called, the primary consideration
was availability of apparatus, simplicity of
assembly and constancy of voltage output
even with a considerable fluctuation of
line supply voltage.

The matter of designing and building
the B battery eliminator is a very simple
one, as compared to producing a device
which will supplant the A or storage
battery. In either type of eliminator, the
power used is about the same, consider-
ing an average five -tube set. In a set
of this kind the filament wattage does
not greatly exceed the wattage of the
plate circuit. This is due to the fact
that in one instance a high voltage and
low current combination is employed.

FIG. 1
C power plant, shown in picture diagram. The schematic

while in the other it is a combination,
relatively, of high current and low volt-
age.

Theoretical Considerations
Alternating current to be made avail-

able for filament and plate supply must
be rectified, that is to say, it must be so
changed as to have the characteristics of
direct current. In order to give the cur-
rent this characteristic, it is necessary
to pass it through a type of vacuum tube
or other agent endowed with rectifying
properties. With vacuum tubes of this
class, it is necessary to raise the house
lighting voltage of 110 volts to a voltage
of several hundred through the medium
of a transformer before leading it to the
tube to be rectified. While the voltage
drop through the rectifying tube is ap-
preciable (varying with the load), it is
not great enough to prevent its use with
the proper transformer for supplying
plate voltages from a few to several hun-
dred volts. But the output current of
the tube is relatively small, in most cases
usually not exceeding 100 milliamperes.

Conditions Are Met
So from this it can be seen that one

solution to the A battery eliminator
problem lies in a method of adapting the
receiver and its tubes to meet the condi-
tions of the rectifier. In other words,
we may take a receiver, for example,
which employs 199 -type tubes whose
filaments when connected in parallel
draw an appreciable current at a low
voltage, and by changing the filaments to
a series connection reduce the total fila-
ment drain while increasing the total fila-
ment voltage. Then with this procedure,

diagram is Fog. 2.

Theoretical Considerations
of a Total Eliminator
Explained - How the
Limited Current From
the Rectifier Is Used to
Satisfy All Demands

it will be evident that we are taking ad-
vantage of the characteristics of the rec-
tifier.

To accompany the power plant certain
changes are necessary in the present re-
ceiving set to operate without batteries.
If the receiver to be converted is not
already equipped with a power tube, this
will be the time to improve the audio end
of the receiver by the addition of a power
tube.

The Series Connection
To employ the power plant, the fila-

ment circuit of the receiver with which
it is to be used must be altered so that
all the filaments are connected in series,
except the filaments of the last tube,
which should be run to two additional
posts or leads not heretofore present in
the receiver, for the filament current
which will be supplied by the power
plant. Then 199 or other 3 volt tubes re-
place the tubes formerly used. In the
last stage a power tube such as the 171
may be employed, which is a 5 -volt, not a
3 -volt, tube.

The present rheostat and fixed resistor
if any, of the set will not be further
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Potentiometer Is Vital
Across the Filament Sccondary Lou

Grid Return of the AC
Heated Power Tube Is
Brought to the Center
Arm and Nice Adjust-
ment Is Absolutely Re-
quisite to Balance Out
the Hum

required and may be removed or discon-
nected. Any circuit may be changed over
simply by connecting the filaments in
series, except for the last tube.

By connecting the filaments in series
we may now use higher voltages, making
it possible to use condensers to advantage,
and the current consumed is so small
that the filter choke coils are of reason-
able proportion.

Figs. 1 and 2 show the wiring of the
power plant pictorially and schematically.
This unit will supply votages and currents
as follows:

A current, 60 milliamperes (o to .30

volts).
B current, up to 30 milliamperes (240

volts maximum; 90-165 variable int.;
20-80 detector).

C bias, 0 to 50 volts.
AC for power tube filaments, such as

112 or 171.
A General Radio No. 273 H Trans-

former provides the various voltages
required. The outer ends of the high
voltage are connected to the filament
terminals of a standard UX type socket
into which is plugged the new type BH
Raytheon rectifier. The plate terminal of
the socket, corresponding to the cathode
of the Raytheon tube, is connected to the
plus side of the filter circuit.

Coils Pass 85 Milliamperes
The filter circuit of this power supply

includes choke coils (L) capable of pass-
ing 85 milliamperes direct current without
heating and having a residual inductance
of at least 25 henrys per choke at this
value of direct current. The General
Radio type No. 366 standard B substitute
choke is admirably suitable for this pur-
pose. Other makes of choke coils which
meet the above requirements may be
used.

Further to improve the filter the Tobe
BH Condenser block C3C4C5, is used.
This condenser block is designed to be
used with the new Raytheon BH Tube.
C6, C7 and C8 are separate Tobe Con-
densers of 1.0 mfd. each, connected from
the B plus posts to the B minus terminal

FIGS. 3 AND 4
Views showing the top, front and back of the power plant

to by-pass any rheostat noises. "these
condensers have been tested for an oper-
ating voltage of 330 volts. RI, R3 and
R6 are fixed Tobe Veritas resistances of
5,000 ohms, 3,000 ohms and 10,000 ohms
respectively. R2 is a Federal .n. 23
potentionmeter for the purpose of stab-
ilizing the control of the filament supply
to the receiver. R4 and R5 are Clarostats
for controlling the intermediate B plu3
battery used for the RE tube and Detec-
tor B plus plate supply. R7 and R8 are
Yaxley air cooled 400 ohm potentiometers,
No. 400. R7 supplies C battery up to
34 volts without excessive heating. R8 is
connected across the 5 volt filament AC
supply and the center tap is returned to
the B minus terminal of the power plant.

FIG. 2
The schematic diagram of the A, B, C eliminator

a'if Tit oi thr
and rr,i.nt!., Car b3lly tna,tc

:us:: Al; burn_
Market Obstacle Overcome

Tn supply the A plus filament voltage
RI is shunted across R2 to obtain the

N. 2S I
- _

LIST OF PARTS
One General Radio No. 273 H trarso -

f ormer.
One General Radio No. 366 choke cnil-
Two Precise 400 ohm potentiometers.
One General Radio UX socket.
One Raytheon BH tube.
One Tobro-Desstschmann BR condenser

block.
Three Tobe Deutschman° 1.0 mid. filter

condensers.
0110 Tobe-Deutschmann Veritas 3,000 ohm

resistor.
One Tobe-Deutschmann Veritas 5,000

ohm resistor.
One Tobe-Desitschirnan n Veritas 10,000

ohm resistor.
One Federal No. ZS potentiometer (1,1191

ohms).
Two Clarostats.
Eight Eby Binding posts.
Two Celeron panels, 13x4".
One wooden base, 7z13".

' One milliammeter, 0-75 scale (Hoyt, Jewel
or W es tan).

Miscellaneous screws, wire, spaghetti, etc.
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Volume Control Is Versatile in

The Victoreen Universal

FIG. 3

The schematic wiring diagram of the Victoreen Universal.

[Part I of the article on "How to Build
the Victoreen Universal" was published in
last weeks issue, dated December 11. Next
week constructional data will be published.]

By Ralph G. Hurd
PART II

WHEN using a Super -Heterodyne
like the Victoreen it is desirable to

be able to use a loop or antenna accord-
ing to one's preference. For instance
when receiving local stations all the vol-
ume desired may be obtained with a small
loop. But when receiving stations are
at great distances away from the receiver
much better results often may be ob-
tained by a good open circuit antenna.

It is a prevalent opinion that reception
with an open circuit antenna in connec-
tion with a Super -Heterodyne is not sat-
isfactory because of the excessive noise
that accompanies the signal. This idea
arose from the fact that the first Super -
Heterodynes brought out lacked adequate
volume control, and the amplifiers, both
intermediate and audio frequency, were
overloaded. Noise was the inevitable
result. There is no danger of overload-
ing the amplifiers when receiving distant
stations, and consequently an outdoor
antenna may be used.

If a receiver is to be provided for both
loop and antenna there must be a ready
means of switching over from one to the
other. The simplest method to employ is
a double pole, double throw switch, which
may be of the jack type. This switch is
symbolically shown in the circuit diagram
herewith.

How Connections Are Made
The condenser leads are permanently

connected to the middle springs of thisswitch, the loop terminals to the two on
one side and the antenna tuning coil tothe other two. Turning the switch in
one direction connects the condenser tothe loop and turning it in the other con-nects the antenna and disconnects theloop. Of course the loop is permanently
connected to binding posts provided forit, as is also the antenna to its posts.

The first detector in the circuit operates

on the grid detector and leak principle.
It should be pointed out that improved
results may often be obtained by deviat-
ing from the usual combination of values
used here. The usual values are .00023
mfd. for the condenser and one to two
megohms for the leak resistance. These
values have been found to be about the
best when detecting from radio frequency
to audio frequency; but in this case the
detection is from radio to intermediate
frequency, which requires somewhat dif-
ferent constants. Hence values other
than those indicated should be tried, and
those used which give the best results.
Usually, it is not necessary to vary both
the capacity of the condenser and the
resistance of the leak. It is sufficient to
vary the leak only.

In a sensitive Super -Heterodyne vol-
ume control is of great importance. In
the present set there are several methods
of controlling the volume without im-
pairing the quality of reproduction. The
first of these is the interchange of loop
and antenna, already referred to. In case
a loop 'is employed the volume may also
be varied by turning it about its vertical
axis, thereby turning it in or out of the
direction of maximum signal strength.

Other Volume Control

A second method is by varying the fila-
ment current in the high and intermediate
frequency tubes by means of the rheo-
stat controlling them. None of the audio
frequency tubes is on this rheostat and
therefore the volume may be varied in
this manner without in the least affect-
ing the quality of the output.

A third way of controlling the .volume is
by means of the 400 ohm potentiometer.
Altering the setting of this instrument
changes the grid bias on the intermediate
frequency tubes, and therefore the vol-
ume may be changed to a certain extent.
However, this method should not be
abused. The main bias on these ampli-
fier tubes is obtained by means of the
grid battery, and this should be adjusted
so that amplification is maximum when
the potentiometer is set near the positiveend of the filament. Then by turning it
toward the negative end the grid bias
may be increased up to about five voltsmaximum.

In the filament circuits of the detector
and the two audio frequency amplifiers
is a ballast resistor of such value that
the voltage drop in each of them is
slightly less than one volt when normal
current is flowing in the filaments. To
insure normal current shall flow for all
stages of charge of the storage battery,
a master rheostat is employed. Its value
is two ohms and its only purpose is to
compensate for variations in the voltage
of the supply. For instance, when the
storage battery is nearly exhausted all
of the resistance of the master rheostat
is cut out; and when the battery is fully
charged enough resisance is cut in to re-
duce the voltage across the line to the
proper value.

The Use of a Voltmeter
For the purpose of checking up on the

voltage across the line a filament voltmeter
V is employed. This is connected be-
tween the positive side of the battery andthe high voltage side of the two ohm
rheostat, which should be adjusted so,that the reading on the voltmeter ismalways the same regardless of the chargeof the battery. When this fixed value can
no longer be maintained by reducing theresistance in the rheostat, the batteryshould be put on charge.

An important feature in constructinga good Super -Heterodyne is to place thevarious tuning coils and intermediatetransformers in such a way that there isa minimum of coupling between them.This means that they should be placedat right angles electrically. The antennacoil and the oscillator coil are placed sothat their axes lie on the same planeand then the two coils are placed so thatthe axes are also at right angles. Thereis no difficulty in obtaining this conditionwhen there are only two coils to place.If four coils were to be placed so thatthere is a minimum coupling the problemwould not be so simple, but may be solvedby placing them in a manner made fa-miliar by the Neutrodyne.
All the intermediate coils are placed ina similar manner in a straight line, andthen their axes are inclined a certain anglewith respect to this line.
The exact angle cannot be stated butmust be found experimentally. It depends.

(Concluded on page 27)
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Final Construc nal Touches in

The Hammariund-Roberts
-Ar

- CIRCUIT DIAGRAM OF -

"HAMMARLUND- 110 ERTS"
HI -Q RECEIVER

COMMON
SHAFT

T

P

8+

[The following is the third consecutive in-
stalment on itoze to build this receiver.]

By Leslie G. Biles
PUSH the shaft through condenser No.

2 and thread on one of the coil cams
with the knob of the cam toward the
front panel. Continue the shaft through
condenser No. 3 until h" of the shaft
projects beyond the rear bearing of the
condenser. Then turn the movable plates
of the two condensers until a position is
reached where the set screws in the
rotors of the condensers can be reached
with a screw driver. Tighten one screw
in each rotor slightly and then by means
of the shaft turn the plates entirely out
of mesh and gently force the rotor sec-
tions of the two condensers into line by
pressing them up against their respective
stops. Then by means of the shaft turn
the rotors so that the set screws may
again be reached and all screws tightened
securely, making sure that the rotors of
the condensers have not shifted out of
line.

If the condenser shaft turns very stiffly
this can be remedied by lining up the
condensers properly. One method of do-
ing this is to loosen the screws holding
the shields to the shield strips and turn
the condenser shaft back and forth sev-
eral times, at the same time moving back
and forth the shield sections supporting
condenser No. 3 until a spot is found
where the condenser turns most freely.
I -Told the shield firmly in this position and
retighten all screws in the shield mount-
ing strips.

The cams for coils No. 2 and No. 3
should then be adjusted to their proper
positions.

Shield section No. 2C may now be

erected and work started on the audio
amplier unit.

Mount the ten binding posts on the
side of the sub panel having two counter-
sunk holes. Between the A Batt. plus
binding post and the panel place a sold-
ering lug.

Next the three Amperites are mounted,
first removing the screws and nuts from
the Amperite mounting strips and substi-
tuting the six 5-8 x 4-36 round head screws
provided in the Foundation Unit. These
screws should be passed through the Am-
perite clip and the Amperite base strip and
secured under the sub -panel by a nut un-
der which is placed a soldering lug.

Sockets No. 4 and 5 (without bases) are
now to be mounted. To mount them it is
necessary to take them apart by removing
the screw in the bottom part of the socket
and pulling the two halves apart. The half
with the springs is pushed up through the
large hole in the sub panel and then the
top half replaced so that the pin in the
top section fits in the slot in the bottom
secion. The screw holding the halves to-
gether should then be replaced.

A soldering lug should be placed under
the heads of the P terminal and the minus
terminal screws of socket No. 5.

Next secure a soldering lug on the top
side of the sub panel directly in front of
Amperite No. 3. A soldering lug is also
placed on the under side of the panel and
held in place by the nut.

Then similarly attach soldering lugs to
the hole on the edge of the panel near
socket No. 4.

Now remove the screws from the .001
mfd. fixed condenser and fasten it to the
under side of the sub panel. Soldering lugs
should then be attached to each terminal
of the condenser.

The transformers are then mounted with
their terminals in the positions shown in
the diagram.

All of the wiring now to be done takes
place on the under side of the sub panel.
These connections are clearly indicated
on the picture diagram by broken lines.
The connections represented by solid lines
are not to be made until after the audio
amplifier unit has been mounted in place.

When these connections have been made
the audio unit which is ready to be mount-
ed on the baseboard, and then the radio
frequency and audio frequency ends of the
receiver are to be hooked up.

End of wire from P of socket No. 3 to P
of transformer No. 1.

End of wire from "plus" of socket No. 3
to "B" of Amperite No. 1.

Free end of wire from "B" of coil No. 3
to lug "B" on sub -panel.

Free end of wire from terminal B of
coil No. 2 to soldering lug B on sub -panel.

The soldering lug on shield section No.
1 D to the soldering lug on the minus ter-
minal of socket No. 5.

The soldering lug on the P terminal of
socket No. 5 to the P terminal of the jack.

Terminal B of jack to 135 V plus Bind-
ing post.

Soldering lug on A plus binding post to
terminal B of switch (the outer terminal).

Terminal C of switch (near front panel)
to soldering lug A on sub -panel.

Now that the assembly and wiring are
completed the builder will do well to fol-
low a systematic course of testing for even
the most careful workman sometimes
makes mistakes and a slight error in wir-
ing may cause considerable damage. The
following procedure is therefore recom-
mended.

[Testing Data Next Week]
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The Eight Tube Lincoln
Puts Regeneration Ahead of Super

HOW TO place parts for the Lincoln, is clearly viewed in the above photo. The
large output choke is at the extreme left hand corner of the subpanel. The two AFT

are at the extreme left and right hand corners of this panel.

By Sidney Stack
Consulting Engineer

THERE are many features in a Super -
Heterodyne such as the Lincoln

which the uninitiated do not fully appre-
ciate. A review of some of these will
not be amiss. Let us first focus our at-
tention on the oscillator. There are many
types of oscillator circuits generally em-
ployed in Super -Heterodynes and one of
the most successful is illustrated in this
circuit. It is a modification of the Hart-
ley oscillator so adapted that this circuit
can be used on a common B battery.

In the first place there are two wind-
ings on the oscillator coil, one in the
grid circuit and one in the plate. These
two windings are bridged by condensers
at both ends so as to form a single oscil-
lator circuit. One of these condensers is
a large by-pass condenser used to shunt
the oscillating current around the batter-
ies and thus remove the high resistance
of these from the tuned circuit. This
enables the tube to oscillate much more
readily and localizes the oscillating cur-
rent. The value of this condenser in the
present circuit is .5 mfd., a value suffi-
ciently high to accomplish the object.

The second condenser is in reality two
condensers joined in series between the

grid and the plate of the tube. One of
these condensers is the tuning or frequency
determining condenser. Its value is .0005
mfd. The second condenser, the value of
which is .006 mfd., is purely a protective
device. It prevents a short circuit of the
B battery in the event that the tuning
condenser should become shorted as it
us turned.

It will be observed that there is a 71/2
volt grid bias battery in the grid circuit
of the detector tube. This is used in-
stead of the customary grid leak and
blocking condenser to obtain the required
grid bias on the detector. Some prefer
to use one method of detection, others
the second method. The present writer
prefers to use the battery method of
detecting or of modulating in the first
detector in a Super -Heterodyne, for
theoretical reasons.

Adequate volume control is of utmost
importance in any receiver and particu-
larly in a Super -Heterodyne. Therefore
several methods have been incorporated
in the Lincoln Super. The first is the
small variable condenser C3 in the plate
circuit of the first detector tube. That
condenser feeds some of the radio fre-
quency output of that tube back to the
input side. In other words it is a regen-
eration control. Great variation in the
sensitivity of the receiver is possible by

LIST OF PARTS
One Lincoln fixed Inductance.
Four Lincoln long wave transformers.
Two Precise audio frequency trans-

formers (23¢ -to -1).
One 221 Silver Marshall output trans-

former condenser.
Cl, C2, Two Precise variable condens-

ers, .0005 mfd. capacity.
C3, one Chelten midget variable con-

denser, No. 850.
Two. 006 mfd. Tobe fixed condensers.
One .00025 mfd. Tobe fixed mica con-

denser.
One Tobe grid condenser, .00025 mfd.
One Tobe .5 mfd. by-pass condenser.
One Tobe 1 mfd. by-pass condenser.
R1, R2, R4, R5, R7, five 20 -ohm Yaxley

rheostats.
R3, one Centralab 200,000 ohm variable

resistance.
R6, a 6 -ohm Yaxley rheostat.
One Tobe Tipon grid leak, 2 meg.
Two No. 801 National Velvet Vernier

Type C dials.
Eight No. 510 UX sockets, SM.
One No. 660 Yaxley battery plug and

cable.
One No. 701 Yaxley single circuit jack.
Three Yaxley pup jacks.
One Yaxley filament switch.
One Silver Marshall loop, with center

tap.
One 7x24" front
One 8x23" baseboard.

means of this midget condenser. And
in addition to regeneration control there
is a filament rheostat 121 in the first
detector tube by means of which the
detecting efficiency of the tube may be
varied over wide limits.

If the preceding two methods do not
suffice for controlling the volume, there
is in addition a rheostat R6 in the fila-
ment circuits of the intermediate fre-
quency amplifier tubes, and yet another
in the filament circuit of the second de-
tector tube. These two rheostats may
be employed for limiting the volume.

A fourth method of limiting the volume
is provided in the variable resistance R3
which is connected across the secondary

(Concluded on page 25)

THE SCHEMATIC wiring diagram of the Lincoln Super -Heterodyne.
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AUDIBILITY TEST REINFORCE THE BATTERY LEADS

li

Hayden)
HOW to make a simple audibility meter

is illustrated above and explained below.

Draw circle 8" wide. The line should
be drawn so that one end is about 3/8"
wide, tapering down at the other end to a
single line. This is shown in the photo-
graph. Fill this in with several coats of
India ink. Do not use ordinary ink, as
the carbon in the India ink is necessary to
the success of the device.

Hammer very small tacks in this line
so as to make contact with the India ink
line. Also connect a spring Binding Post
to each end of the line for connection
purposes.

A switch handle, secured to a thin piece
of phosphor bronze strip, slides over these
contacts in the manner of the old time
inductance switches, to function in rheo-
stat fashion. This switch blade is also
connected to the India ink line at the
right-hand terminal, as shown. The de-
vice is connected across the phones, and
the switch arm adjusted until the signals
are barely audible. In this condition re-
moving tubes in use and inserting new
ones gives idea of the sensitiveness of
tubes, or in comparing speakers, or phones
the same facility is afforded. If desired,
the contacts can be numbered. .

BYPASS METER

(Hayden)
WHEN USING a DC milliameter to
measure the drain of tubes, place a
.001 mfd. fixed condenser across the
meter posts, to bypass the RF current.

(Hayden)
THE INSULATION on the cable leads, which pass over the storage battery posts,
may become corroded, due to the sprays emitted from the cells, during charging.
This can be prevented by placing the cable leads in a can of molten paraffine.

The paraffine will then reinforce the insulation.

BUILDING DC ELIMINATORS

(Hayden)
HOW TO place the parts used in a DC A eliminator is shown in the photo in the
upper left. How to place the parts for use in a DC B eliminator is shown in the
upper right photo. A large current choke is used for the A filtering side while
a regulation B eliminator choke is used in the B filtering side (both in series with,
the B plus line). Across the B plus and B minus leads, before and after the
choke connections, three 2 mfd. fixed condensers are shunted. Variable and fixed
resistances are used to obtain the B and A voltage. Voltmeters are shunted across.
the A and B output lines. The panel views of both eliminators is shown in the
lower right photo. The combination eliminator being mounted in a console is
shown in the lower left. Note the B batteries in the B eliminator, they being used
to obtain a higher voltage for amplifier tubes, that is possible with the output
itself. Larger voltages may be obtained with larger batteries, more space being

allowed on the baseboard. For DC construction data see Dec. 4 issue.
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B+Amp.
Es-
A+
A-

0 B+Det.
FIG. 480

THE CIRCUIT of a transformer coupled AF amplifier with a resistance across the
secondary winding of the second AFT.

I HAVE an "Electrad" Audiohm, which
I would like to connect in the audio am-
plifying circuit enclosed for controlling
volume. Two -01A tubes are used. On
the plates of both these tubes, 135 volts
are applied, with a 9 -volt C bias. A 10
ohm rheostat controls the filament tem-
peratures of both AF tubes. Across the
phones, I sometimes connect a .001 mfd.
fixer condenser, as shown by the dotted
lines.-Grayson Morton, Boston, Mass.

Fig. 480 shows the circuit diagram of
your amplifier with the resistance installed
across the secondary winding It is indi-
cated at R2.

* * *

CAN TWO stages of resistance coupled
audio frequency amplification be used
after the first stage of transformer cou-
pling, in the 4 -tube receiver described on
page 10 in the July 3 issue of Radio
World, instead of the two stages of
transformer coupling? (2) I have a
unit, containing .1 megohm resistors in
the plate circuits, a .5 megohm resistor
in the first grid circuit and a .25 megohm
resistor in the last grid circuit, with .25
mfd. fixed coupling condensers. Is this
all right to use? (3) Is one terminal of
a .1 megohm resistor connected to the
plate post of the second tube socket, and
the other terminal of the resistor con-
nected to the B plus Amp. post? (4)
Both filaments of a 10 ohm rheostat is
connected in the unit. Is this for use with
-01A tubes?-James Warren, N. Y.

(I) Yes. (2) Yes. (3) Yes. (4) Yes.
* * *

PLEASE SHOW how to place the
parts for the Alden-Somerbridge set on
the baseboard, shown in diagrammatic
form in the Nov. 6 issue of Radio World.
-William Mariet, Poughkeepsie, N. Y.

Fig. 481 shows how to place the various
parts.

* * *

IN THE Sept. 25 issue of Radio World,
on page 13 there appeared a circuit dia-
gram of a 7 -tube receiver. I have two
single .00035 mfd. variable condensers and
a double .00035 mfd. variable condenser.
Could Fuse these in this set, winding my
own coils on 3" diameter tubing with No.
22 dcc wire? (2) What change will be
necessary? (3) Could I use two stages
of transformer coupled audio frequency
amplification, instead of the resistance
coupled audio? (4) How should I connect
a double circuit jack at the detector out-
put? (5) Ho* should C batteries be
connected to both grid the grid returns of
both AF tubes?-Paul Rothstein, L I.
City, N. Y.

(1) Yes. The primary of the antenna
coupler contains 13 turns. The primaries
of the other radio frequency transformers
contain 10 turns. All the secondaries con-
tain 59 turns. Each primary and second-
ary winding is made on a single tubing.

with a i/4" spacing between them. (2)
Instead of connecting the grid returns of
the three radio frequency transformers to
the common rotor, run the grid return of
the second RFT to the rotor section of
the single condenser and the stationary
plate section to the grid post and coil con-
nection. You will then have single con-
densers in the antenna and the first and
second RF stages. The double conden-
ser will tune the third and detector
stages. The rotary section of the double
condenser is brought to the grid returns
of the second and third radio frequency
transformers. The first coil is referred
to as an antenna coupler and not a radio
frequency coil. The grid leak and con-
denser connections remain the same. (3)Yes, very satisfactorily. (4) The upper
spring terminal is connected to the plate
post of the detector tube socket. The
bottom terminal is connected to the B
plus detector voltage post. The top inner
spring is connected to the P post on the
audio frequency transformer. The third
spring from the top spring is connected
to the B plus post on the audio frequency
transformer. (5) The C minus posts are
connected to the F posts on the audio
frequency transformers. The C voltage
then flows through the secondary wind-
ing of the transformer to the G posts on
the sockets and into the grids of the
tubes.

* * *

I WOULD like to build the 4 -tube re-
generative set shown in the Radio Uni-
versity columns of the Oct. 23 issue of
Radio World. (1) Can another stage of
transformer coupled audio frequency am-
plification be added? How and what ra-
tio transformer should be used? (2) I
have two radio frequency transformers

and 3 -circuit tuner, which have 10 turnprimaries and 44 turn secondaries woundon 3" diameter tubings; the tickler con-
taining 40 turns, is wound on a 1./1" di-
ameter tubing. The primary and second-
ary windings are wound with No. 22
double cotton covered wire. The tickler is
wound with No. 30 single silk coveredwire. Can these be used? (3) Will -01A
type tubes work best throughout? (4)
Can a single 10 ohm rheostat be used tocontrol the filaments of the radio fre-
quency amplifier tubes ?-Howard Smith-
son, Atlanta, Ga.

(I) Yes. Use a 3 to 1 ratio AFT. The P
on the AFT post is brought to the top
terminal of the single circuit jack or tothe P post of the last tube socket. The
B post on the AFT is brought to the
'bottom terminal of the jack or to the B
plus 3 post, alone. The G post on thisAFT is brought to the G post on the
fifth socket. The F minus terminal on thesocket is brought to one terminal of a
ballast resistor. The type of resistor used
here is dependent upon the exact type oftube used, e. g., using a -01A tube, a lA
Amperite is used; using a 112 or 171, 112
Amperite is used, etc. The other terminal
of this resistor is connected to the A
minus post. The F plus post on this sock-
et is brought to one terminal of the fila-
ment switch. The F post on the AFT is
brought to C minus post. The plate post
on this last socket is brought to the top
terminal of a single circuit jack. The
bottom terminal of this jack is brought
to another B post. The voltage applied
here, if a power tube is used, should behigher than for the other tubes. (2) Yes.
The wiring of the antenna circuit is a bitdifferent. That is, you have a coil, which
has a separate primary and secondary
winding, while the circuit diagram showsa single winding. Therefore this wiring
data should be followed. The beginning
of the primary winding should be brought
to the antenna post. The end of this
winding should be brought to the groundpost. The beginning of the secondary
winding should be brought to the A minus
post. The end of this winding is brought
to the G post on the socket. The rotary
plate post of Cl is brought to the A minus.while the stationary plate post is broughtto the G post of the socket. (3) Yes,
except that you may use a power tubein the last stage. See the first answer. (4)Yes.

* * *

MY FRIEND constructed the 6 -tube
receiver described by Lewis Winner in
the Oct. 10 and 17 issues of Radio Worldand received such good results that Idecided to build one myself. However Iwould like to use a power tube in thelast stage so as to get louder signals. Howcould this be done? (2) I noticed that
very often when listening to my friend's
set the reception would stop and then

FIG. 481
The photo showing how to place the parts for the Alden-Somerbridge set.
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come on again. It sounded like a choking
effect. How can this be cured?-Bob
Makley, Los Angeles, Cal.

(1) Break the B plus 3 lead so that one
B voltage is applied to the plates of the
first and second AF tubes only, while a
separate B voltage is applied to the plate
of the last tube. Instead of bringing the
grid return of the last tube to the same C
voltage bring it to a variable C portion
or to a new battery entirely. Otherwise
the circuit remains the smile. (2) This
can be cured by installing a Centralab
500,000 ohm variable high resistance in
place of R8, which is shunted across the
grid and filament circuits of the 5th tube.
The resistance terminals are connected to
C4 and C minus respectively, while the
grid post of the 5th tube is brought to the
arm of the high resistance. In other
words the connection between the grid
post and the resistance is broken, and
brought to an arm of a variable control.

* * *

WHAT DIFFERENCE is there be-
tween the receiver shown under Fig. 383,
Radio University columns, July 24 issue
of Radio World and the receiver shown
under Fig. 459, Radio University columns.
Nov. 13 issue of Radio World?-James
Frunt, Monticello, N. Y.

In the Fig. 459 circuit, only one stage
of tuned radio frequency amplification is
used. Also a tube is used as a detector.
In the Fig. 383 circuit diagram, two
stages of tuned radio frequency amplifi-
cation and a crystal detector is used. The
similarity lies in the resistance coupled
form of audio frequency amplification.
The form of antenna input in both cir-
cuits is different, also. That is, in the
Fig. 383 diagram, a continuous winding is
used, while in the other, a separate pri-
mary and secondary winding is used. The
results from the Fig. 383 receiver will be
a bit better as to volume and DX.

* * *

CAN RESISTANCE audio frequency
coupling be used in the 5 -tube receiver
shown on page 9 of the July 17 issue
of Radio World. (2) Can a ballast re-
sistor of the t/2 ampere type be used to
control the filaments of the first two AF
tubes of the high -mu type and another V2
ampere ballast resistor be used to control
the filament of the last AF tube which
will be a low -mu type?-Harry Streng,
Roanoke, W. Va.

(1) Yes. (2) Yes.
* * *

HAS WFCI, the Frank Crook, Inc..
station located in Pawtucket, R. I..
changed its wavelength? I don't hear
them any more when I turn the dials to
the point I formerly did-Leslie Coles,
Pawtucket, R. I.

Yes, they have changed their wave-
length from 229 meters to 258.5 meters.

* * *

I HAVE three variometers, all wound
in this manner -72 turns on a 3" dianieter
stator and 56 turns on a 2%" diameter
rotor, No. 24 single silk covered wire be-
ing used in both cases. I would like to
use these variometers in a 5 -tube RF re-
ceiver. Please give the circuit diagram of
such a receiver, showing the RF and Det.
portion only, since I wish to add my own
audio coupling. State the other constants.
--Martin Merrill, N. Y.

Fig. 482 shows the circuit diagram of
such a set. L2, 1.4 and L6 represent the
variometers. They are used to tune the
grid circuits. Cl, C2 and C3 are .0005
mid. fixed condensers, used for coupling.
C4 is the .00025 mfd. grid condenser. R4
is a 3 megohm grid leak. CS is a .001
mfd. fixed condenser. R5 is a 2000 ohm
variable resistance, used for controlling
B voltage. R1 and R2 are 10 ohm rheo-
stats. R3 is a ballast resistance, of the
14 ampere (Amperite 1A). The detector
plate voltage is obtained via the 6 -volt
storage battery, instead of the B battery.
This prevents feedback through the bat-
teries and uncontrollable oscillations. L1,

FIG. 482
The circuit diagram of the radio frequency and, detector

requested by Martin Merrill.
L3 and L5 are 15 turn coils wound on 3"
diameter tubings, with No. 22 double cot-
ton covered wire. They are placed in
magnetic relationship to variometers in
the succeeding circuits. Use the -01A
tubes throughout. A filament switch is
inserted in series with the A plus lead,
for cutting the battery in and out.

* * *

I HAVE constructed the DC Eliminator
described by Lewis Winner in the Dec. 4
issue of Radio World. When using the
loud speaker, the results are great. How-
ever, when I hookup the phones, a slight
hum is heard. It does not interfere with
the reception, but it is annoying at times.
Is there any way that it can be eliminat-
ed?-Richard Garrity, Sacramento, Cal.

The fixed condensers across the B plus
and B minus lines should be tested. These
condensers are very important, and a
leaky or open one will cause the output
to be irregular. Also the choke coil (30
henry type) may have a lower inductance
than required. Another 30 or even 20
henry choke coil connected in series
with the other choke (LI) and a 2 mfd.
fixed condenser shunted across the B
minus and B plus leads at this point
should cure this trouble. In other words,
instead of having one small choke, you
use two small chokes and another large
condenser.

* * *

CAN I use Clarostats connected in
series with the B plus line, in Winner's
DC Eliminator, for variable B voltages
instead of the fixed resistors ?-Leonard
Buck, Indianapolis, Ind.

Yes. Connect the resistance terminals
to the main or maximum B plus line,
running the posts connecting to the arms,
to the output posts. Do not connect the
variable resistance posts to the output
posts of each preceding post. In this
way, you will only be able to get a volt-
age no higher than that used by the pre-
ceding tube. Also, don't forget the by-
pass condensers across the B plus and
minus line.

portion of the received

I HAVE purchased a rotary snap
switch, which has two input and two out-
put lead connections. Do the output
connections go to the line and the input
connections to the fuses, the proper po-
larities being watched, of course in Win-
ner's DC Eliminator?-Harry Wright,
Bronx, N. Y. City.

Yes.
* * *

WHAT HAS happened to WEBZ, the
Savannah Radio Corp., of Savannah, Ga.,
broadcasting station? - Isaac Morton,
Plainfield, N. J.

They have discontinued operation.
* * *

THE CIRCUIT diagram, appearing
under Fig. 1, in K. B. Humphrey's article
in the Dec. 11 issue of Radio World, has
attracted my attention and I would like
to build the set. Now I have two tuned
RFT, having 10 turn primaries and 44
turn secondaries wound on 3" diameter
tubing, using No. 22 double cotton covered
wire; two .0005 mfd. variable condensers;
a 20 ohm rheostat; a 6 ohm rheostat and
a 3 -stage resistance coupled amplifier
wired exactly the same as per diagram
except that there are two B plus leads,
one for the first and second AF tubes and
another for the last AF tube. Can I
use this apparatus in this set? It seems
that I will only need a grid leak and
condenser-Harrison Peak, Sawyer, Wis.

Yes, all the material you 'have can be
used. You will need a 2 megohm leak; a,
.00025 mfd. fixed condenser and a .001
mfd. fixed condenser C4.

* * *

WHERE IS station WAAD? (2)-By
whom is it owned, on what wavelength
in meters and frequency do they operate
on and what power do they use? (3)-Is
KZRG in the Philippine Islands? (4)-
How much power do they use?-Charles
Mechane, Dover, Del.

(1)-Cincinnati, 0. (2)-It is operated
by the Ohio Mechanics Institute, on a
wavelength of 258 meters or 1160 kc. 25
watts. (3)-Yes. (4)-500 watts.
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International Test
Unlikely Next Year

WASHINGTON.
Arrangements for conducting a new series of overseas tests

in connection with international radio week this winter have
been temporarily abandoned. If tests are held at all early in
1927, it is believed likely they will be of the all-American type
that marked the final days of the test week last winter.

The expense connected with the undertaking and the protests
lodged last January by broadcasters on the Pacific Coast,
who asserted their audiences were unable to share in the
thrills of listening to European broadcasts because of their
geographical location, are understood to be the chief reasons
for the lack of enthusiasm over a repetition of the radio
stunts.

It is even possible that the tests may be entirely discontin-
ued, due to the growing importance of toll broadcasts and the
unwillingness of many stations to cancel contracts with ether
advertisers in order to maintain the silent periods necessary
to the success of the undertaking. In cities on the Pacific
Coast and in the Middle West these hours would fall in the
heart of the evening programs.

Doctor Expects 1929
Will Bring Television

CLEA R MONT, M o.
"I expect to see and hear by electricity the Presidential

inauguration in 1929, even though I may be thousands of miles
away from Washington," declares Dr. Gerald Wendt, director
of the division of industrial research, Pennsylvania State Col-
lege. He is foreseeing electrical advances that are sure to be
made in the next few years by industrial research.

"Single pictures are already being sent across the sea," he
points out.

"When a more sensitive photo -electric cell is developed, a
picture will be transmitted as rapidly as the movie can flash
it on the screen. In Washington during the ceremony, the
microphone will have a 'microscope" alongside it and I shall
be sitting in my own living room seeing and hearing the entire
performance as if I were on the spot. Then we shall have
radio movies for every home."

Most Stations Sell
Time On Air Now

Almost 75 per cent of the total amount of stations through-
out the country are now selling advertising time on the air.

The recently organized National Broadcasting Company is
leading the stations, charging the highest rate and selling the
most time. Many stations are employing various members
of the staff, including announcers, operators, managers, etc.,
to solicit accounts.

An owner of a recently built station announced that he
intends to make the station pay during the following year,
by charging an average fee of $25 per hour. Setting a 1,000
hour goal, 3 hours a night, he should accumulate $25,000, which
with deductions for operating expenses, should provide him
with enough money for a comfortable living. He, as well as
others, claim that it will not be difficult to sell time at this
rate or even at higher rates.

New Station for 'Frisco
SAN FRANCISCO.

A broadcasting station of 1.000 watts is to be erected on the
Clift Hotel in the near future, according to Vincent I. Kraft,
manager of the Northwest Radio Service Company, operators
of the Seattle station KJR. The station will be operated by
the Pacific Broadcasting Company, an auxiliary organization
of the Seattle concern, and will he another unit in a chain of
five high -power stations to be erected in Seattle, Portland,
Spokane, San Francisco and Los Angeles.

The Person(
Of a Charmin

By Anne L. Lawless
WBZ-Boston, Hostess

BOSTON.
"How interesting and fascinating you

must find your work, coming into contact
with so many charming and talented
people I"

Scarcely an evening passes that some
artist or guest at the WBZ studio in the
Hotel Brunswick does not make this re-
mark to me. Beyond question, the work
of the studio hostess is interesting and
fascinating.

In my two years at the station I have
found it very pleasant work although
being a professional hostess is quite an-
other matter from entertaining in my
own home. At the studio I meet new peo-
ple every day; at home, my guests are
friends or acquaintances of long stand-
ing, with whom I have much in common.
It is rarely, however, that a visitor to the
station does not bring in a new thought,
a new idea, or accomplishment. If one is
interested in people and enjoys their com-
pany, it is not a task always to be pleas-
ant.

Need Diplomacy
Diplomacy and tact-veritable watch-

words of the radio studio which a hostess
must exercise constantly. That I had not
realized my guests' identity was brought
forcibly to me on one occasion.

A distinguished looking gentleman
whom I presumed to be a guest of the
hotel entered the studio one evening and
asked if he might listen to the program.
At the time it was coming from the
hotel Kimball studio in Springfield. The
artist's voice was soprano, and because
of certain peculiarities of radio was un-
suited for broadcasting. It is for this
reason, you may know, that some prom-
inent vocalists will not broadcast. Radio
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Lessons By Mail
Supplement KGO
' Talks Over Radio

Speech and sound spread over a wide
area by a broadcasting station are now
to supplement education by correspon-
dence which makes use of letters and
printed instructions through the mail.

The first in a series of fifteen lessons
to be broadcast by the University of
California Extension Division, as a regu-
lar supplement of its correspondence
work, will be given by Dr. Virgil Dick-
son, lecturer on education, Tuesday after-
noon, January 11, at 5 o'clock. over KGO,
General Electric Pacific Coast broad-
caster.

The course will be on Mental Measure-
ment. And pupils scattered over the
West, in order to keep up with the radio
talks, will have to prepare two assign-
ments of the correspondence material
each week.

Thirty correspondence assignments
make up the course on Mental Measure-
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Adventures Far North Hears
American Programs

Studio Hostess
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in say?" she asked
Why, I have often

been told I have the voice of a night-
ingale." She was so upset that she blunt-
ly refused my offer of refreshments.

During the broadcast, the artists are
as a general rule very composed and dig-
nified. One exception to this occurred
which caused considerable amusement in
the studio, although the listener could
not have appreciated it. Two of our
younger artists were about to sing a duet
from a Verdi opera. Being thoroughly
acclimated to broadcasting, these young
men had not the slightest trace of micro-
phone fright. They felt, however, that to
give the proper feeling and interpretation
to this duet they should act it too.

Spectacular Work
Much to the astonishment of the guests,

the announcer and myself, at the intro-
duction of the number the baritone drop-
ped to his knees before the microphone
while the tenor stretched at full length,
rested his head against his companion
and began the opening lines, "Sollene in
quest'ora" from "La Forza Del Destino."
Whether the listening audience appre-
ciated the action is problematical, but we
in the studio have seldom heard anything
to surpass this dramatic duet.

Even when the impromptu broadcast
effect is desired, the artists conduct them-
selves in a very serious and business -like
manner before the mike. According to
the fan mail, listeners are under the im-
pression that the artists have a great
deal of fun during such programs. In
reality, however, the entertainers are fol-
lowing a well defined plan which is re-
hearsed many times before the perform-
ers go on the air.

It is only after the "mikes" are shut off
that the artists relax. They group around
the piano to discuss the compositions of
this or that composer, striking chords
or singing snatches of one song or an-
other to illustrate their points. It is then
that one hears the latest song news.
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Listeners' Club
Holds Meetings

Via Microphone
In the interests of the broadcast listen-

er, from the viewpoint of education and
advice, The Pittsburgh Post Home Radio
Club was organized by James W. H.
Weir, radio editor.

The features are weekly meetings held
over KDKA, comprised of lectures and
discussions, non -technical in nature, on
pertinent radio topics. These talks will
be supplemented with printed information
on the various subjects discussed, and
mailed to each certified club member free
of charge, upon request.

The Certificate of Membership issued
to those fulfilling the conditions of mem-
bership is one of artistic merit, suitable
for framing and appropriate enough to
adorn your radio room. The membership
is open to all and will be international in
scope. It is a pioneer move to group the
broadcast listener under one head for the
betterment of radio reception. Full details
will be mailed upon request.

PITTSBURGH.
The radio program has entered Greenland! The special

broadcasts transmitted to the Far North every Winter by the
four Westinghouse stations have penetrated the atmospheric
veil overhanging the frozen north and have taken to the
isolated residents a new form of Winter cheer and enter-
tainment.

Cable and wireless brought the message from Godhaven,
Greenland, that the program of November 20 from station
KDKA, Pittsburgh, had been received in entirety and in fine
condition. No posted word, however, from most of the remote
points for which the broadcasts were inaugurated will be
had until next Summer, with the arrival of the few weeks
of navigation during the short warm season. The four sta-
tions, KDKA: KYW, Chicago; KFKX, Hastings, Neb., and
WBZ, Springfield, Mass., have transmitted one program of
the scheduled four apiece.

Greet Consuls
KDKA'S reception was reported by the government agent

at Godhaven, and by Dr. Morten Porsild, Danish scientist
stationed there. They sent greetings to the Danish consuls
general at New York and Montreal, and Dr. Porsild acknowl-
edged receipt of messages from his two sons, who are in the
western 'part of Canadian Northwest Territory, conducting a
botanical exploration for the Canadian government.

They have kept their father apprised of their movements
from time to time through the medium of KDKA's trans-
missions.

It is the first time in radio history that a whole program
has been received in Greenland. The program included many
messages of a personal nature, for transmission on voice and
telegraph waves to isolated traders and trappers in the north
country, who could not otherwise have communicated with
the outside world during the long wintry months.

Trappers Equipped
A number of settlements, stations of the Royal Canadian

Mounted Police and trading posts of Revillon Freres and the
Hudson's Bay Company have receiving equipment of some
kind. Until KDKA, and finally all of the Westinghouse sta-
tions, commenced the special Arctic programs, what little
aerial communication there was had to be conducted on short-
wave telegraph. The messages sent along with the programs
were all repeated on short-wave telegraph from KDKA. In
addition this station transmitted on 63 meter wave simul-
taneously with the general broadcast on 309 meters.

Station KYW will go on the air next with an Arctic
program, on December 18. KFKX will follow on Christmas
eve, and KDKA on the night of Christmas. WBZ, which
finished the first cycle of programs just one week ago, will
again be heard on the night of January 1.

A Great Boon
The reception of programs from the United States and

Canada brings such great joy to the listeners in the frozen
fastnesses that they send long letters of appreciation to
stations. These letters sometimes arrive six months or more
after the reception of the program.

Canadian stations received several such letters from mission-
aries last summer.

Western New York
Listeners Incorporate

BUFFALO, N. Y.
Incorporation of the Radio Listeners' League of Western

New York was authorized by Justice Noonan recently. It
creates an association of radio users who will endeavor to
reduce interference in broadcasting, improve radio programs
and will work for legislation to forward the betterment ofradio.

The association was organized informally a short time ago
when the argument was heated over the Churchill Tabernacle
broadcasting station interfering with other radio stations.

Directors are: Howard J. Smith, Alan R. Ferguson, William
J. Clements, Walter P. Wells, John R. Briem, Robert F. Schel-
ling, Wilmont A. Webb, M. M. Clements, C. R. Ferguson,
Victor Johnson, T-Ienry R. Ernst, Raymond V. Windrath, D. F.Burdick, W. Layland and Charles F. Moore.
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A THOUGHT FOR THE WEEK
Radio has reached the stage where it is

regarded by various people as a science, a
business, an entertainment, and by many as
mystery. Let us babe it will not also be-
come a pest --which thought is directed at
those who use their sets as if there were
no other radioists in the world. Get all
you can out of :your set, but remember that
you are not the only one entitled to the
privileges of the air. Liberty does not mean
license.
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POWER TROUBLE CURED;
RECEIVER OWNERS REJOICE

TOLEDO, 0.
The Service Department of the Aitken

Radio Co., is the recipient of a congratu-
latory letter from the Peoples Hardware
Co., Delta, 0.

Radio reception was bad in the town
and the Aitken company was appealed
to. An arrester leak in a 23,000 volt high
tension line owned by the Lake Shore
Power Co., was discovered. The trouble
was corrected to the joy of set owners in
and around Delta.

WAAT ON AIR AGAIN
BAYONNE, N. J.

WAAT, located in the Plaza Hotel,
Jersey City, recently opened its new sta-
tion with an elaborate musical program,
interspersed with speeches by men prom-
inent in the social and business life of
that city. The station is controlled by
the Bremer Radio Corporation, named
after Frank V. Bremer, who used WAAT
early in 1921, but who discontinued it
until its re -opening.

THE ANGEL OF MERCY

t"roirqtr OF THE
RED CROSS mysic.h

"RADIO enters the sickroom to cheer the suffering patient. It brings the orchestra
to the helpless cripple and stirs anew in any invalid the confidence that life is worth

the living. Radio is an angel of mercy, the spirit of the Red Cross set to music."

Coolidge Message
Asks Legislation

President Coolidge, in his message to
Congress, urged that legislation be en-
acted to cure the "chaos" on the air. He
favored a board with judicial powers, but
under administration of the Department
of Commerce. The President said:

"Due to decisions of the courts, the
authority of the Department under the
law of 1912 has broken down; many more
stations have been operated than can
he accommodated within the limited num-
ber of wavelengths available; further
stations are in course of construction;
many stations have departed from the
scheme of allocation set down by the de-
partment, and the whole service of this
most important function has drifted into
such chaos as seems likely, if not rem-
edied, to destroy its great value. I most
urgently recommend that this legislation
should be speedily enacted.

"I do not believe it is desirable to set
up further independent agencies in the
Government. Rather, I believe it advis-

able to entrust the important functions
of deciding who shall exercise the privil-
ege of radio transmission and under what
conditions, the assigning of wavelengths
and determination of power, to a board
to be assembled whenever action on such
questions becomes necessary. There
should .be right of appeal to the courts
from the decisions of such board. The
administration of the decisions of the
Board and other features of regulation
and promotion of radio in the public in-
terest, together with scientific research,
should remain in the Department of Com-
merce. Such an arrangement makes for
more expert, more efficient, and more
economical administration than an inde-
pendent agency or board, whose duties,
after initial stages, require but little at-
tention, in which administrative functions
are confused with semi -judicial functions
and from which of necessity there must
be greatly increased personnel and ex-
penditure."
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SMALL STATIONS
KICK UP A FUSS

Threaten utter Fight on Proposal of Co-ordinating
Committee to Curb Broadcasters Pending Legislation

W ASHIN GTON
A fight of serious proportions is ex-

pected to result from th'e report of the
National Radio Coordinating Committee
making recommendations as to the form
legislation should take. The belief pre-
dominates that while most of the large
broadcasting stations will support the
committee, many of the smaller ones will
oppose it. Another ground for dissension
will be that the recommendations favor
the "ins" and make it difficult for the
"outs" to break into the broadcasting
field.

The Coordinating Committee conferred
in Washington for nearly four days. A
report was drawn up which was formally
transmitted to members of the House
and Senate.

Signatories of Report
The report was signed by Walter A.

Strong, chairman of the radio committee
of the American Newspaper Publishers
Association; Paul B. Klugh, Executive
Secretary of the National Association of
Broadcasters; Arthur T. Haugh, Presi-
dent of the Radio Manufacturers' Asso-
ciation; R. W. De Mott, President of
the Radio Magazine Publishers' Associa-
tion; Louis B. F. Raycroft, Chairman,
Radio Section, National Electrical Manu-
facturers' Association; Charles H. Stew-
art, Vice President American Radio Re-
lay League; Harold J. Wrape, President
Federated Radio Trades Association, and
Elisha Hanson, Counsel, Newspaper
Broadcasters' Committee.

Most important of the conclusions of
the Committee was that radio control be
placed in the Department of Commerce
with a Federal Radio Commission with
appelate powers to review appeals. In
this and many other provisions, the Com-
mittee went on record as favoring the
White Bill with some changes.

As a check measure, the Committee
recommended the enactment of an emer-
gency measure which would prohibit the
issuance of any more broadcasting
licenses.

Injury Impends

Unless immediate steps are taken by
Congress to prevent confusion in the air,
the radio listening public, together with
its large investment in radio, is likely
to suffer a tremendous injury, the report
says. Fearing that further delay in legis-
lation will jeopardize a national industry
involving $600,000,000 a year, the Com-
mittee says that it went to work to co-
ordinate the industry on a bill.

The committee recommended that the
law should give broadcasters clearly de-
fined rights as against other broadcasters,
but that a broadcaster should have no
vested rights as against the United
States Government. The allocation and
use of wavelengths, the use of wavelengths
should be determined by: length of time
they have been in service, the character
of the service they render, and the re-
.quirements of their zones and communi-
ties.

The Committee recommends that li-

censes be granted for a period of not less
than five years.

Offers Assistance
The reports objects to the clause in

the Dill bill which prohibits the sale of a
station at a greater price than that paid
for it. It is also urged that the law spe-
cify that stations shall not be deprived
of licenses until actually convicted in
the Courts.

The Committee went on record as
opposing Government operation of com-
mercial stations except in cases where
no other facilities are available to the
public.

In making its report to Congress, the
Committee says:

"These views are the result of a very
careful study of the problems not only
confronting the industry, but confronting
you as the men who are immediately
responsible for the legislation. We
submit these views with the knowledge
that they express the attitude of the
radio industry and the radio public on
the vital matters which are before you,
and in the hope that they may be of
sideration of legislation.

"If this Committee, which is truly and
wholly representative of radio in America,
can be of assistance to the members of
the Conference Committee of the Senate
and the House, we are at your service."

White Radio Bill
Favor d By Tilson

WASHINGTON.
Representative Tilson (Rep.), of New

Haven, Conn., majority leader of the
House of Representatives, said:

"I feel that it is important to get someaction on regulation of radio transmis-
sion in this country and the handling of
the radio problem along the lines of thebill of Representative White (Rep.), of
Augusta, Me., which passed the House atthe last session.

"The bill went over to the Senate where
it was amended and the whole matter isnow in conference between the twohouses. I feel that the essential provi-
sions for the solution of the problem,which is of great importance to the coun-
try, are in the White bill and I hope that
that measure will prevail finally."

LEGISLATIVE PLAN DELAYED IN
CONGRESS

WASHINGTON.
Radio bills will not he taken up in

conference between the Senate andHouse until well after Congress con-
venes, according to Representative Wal-
lace White, author of the White bill.
Meanwhile, Mr. White is holding a series
of informal conferences with Senator C.C. Dill, author of the Dill bill, and they
hope to be able to place something defin-ite in the way of a compromise before
the Conference Committee when it meets.

Too Many St tions,
Carson's Vi w, Too

WASHINGTON.
Although broadcasting may be bad dur-

ing the coming Winter because of the
absence of adequate radio laws, continued
growth in the use of and improved radio
service to the public are forecast by D.
B. Carson, Commissioner of the Bureau
of Navigation of the Department of Corn-
nerce. Under the 1912 law, the radio en-
forcement section is in the Bureau of
Navigation.

Commissioner Carson points out that
there are at present entirely too many
stations on the air for satisfactory opera-
tion and something must be done before
normal reception can be expected. He
does not attempt to say how many sta-
tions can be operated or how they may be
limited. That, he declares, is a function
of Congress.

New Code Needed,
Hoover Declares

A new code, designed to determine
public interest in broadcasting and re-
ception, will have to be created by what-
ever agen.:y Congress places in control
of radio development, Secretary Hoover
announced.

Radio broadcasting stations of today,
Mr. Hoover said, virtually constitute com-
mercial businesses, and a standard will
have to be established for judging the
value to the public interest of radio sta-
tions now existing or to be established.

The question of priority rights of broad-
casting stations, Mr. Hoover explained.
is one that must be determined, not alone
by age of service, but also by public
interest. Both bills before Congress for
regulation of radio provide that public
interest simuld be the determining factor
in all decisions.

Four New Stations
Begin to Transmit

WASHINGTON.
Four new stations have been licensed

by the Department of Commerce, one of
which is of sufficient power to interfere.
The station in question is WWPR, De-
troit, which will operate on 300 meters
with 500 watts. Four stations also re-
ported having changed their wavelengths.

NEW STATIONS
WWPR-Police Department, Detroit,

300 m., 999.4 kc., 500 watts.
KGDO-Henry Garrett, Dallas, Texas,

285 en., 1052 kc., 100 watts.
KXL Broadcasters, Portland, Ore., 400

m., 749.6 kc., 50 watts.
WLCI-Lutheran Ass'n, Ithaca, N. Y.,

266 m., 1127 kc., 50 watts.

WAVELENGTH CHANGES
WFCI-Pawtucket, R. I. from 229 to

258.5 m.
KWTC-Santa Ana, Calif., from 260.7

to 263 m.
KRLD-Dallas, Texas, from 357.1 to

353 m.
KSBA-Shreveport, La., from 312.6 to

260.7 m.
A fifty watter at Savannah, Ga., is re-

ported as having discontinued operation.
The call of the station is WEBZ and it
operated on 263 meters.
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THE RADIO TRADE

CONSOLE TREND
GROWS LIVELIER

Still Good Sale of Table Models Powerized Receivers
in Demand, Too, Due to Push -the -Button Penchant

The trend of radio affairs seems to be
in the direction of tuned radio -frequency
models having two and in some cases
three stages of radio -frequency amplifi-
cation with detector and ordinarily two
stages of audio -frequency amplification.

Much development has been made dur-
ing the past year or two along the lines
of improvement in the audio -frequency
amplification end of the receiver through
the use of power tubes in the output stage
or stages. The fact that power tubes
are necessary in order to prevent distor-
tion where smaller tubes are over -loaded
is now well recognized and the power
tubes form an essential part of the
modern receiving set.

The trend in cabinet design is de-
cidedly toward the console models al-
though there is still a very large volume
of sales in the table types. The indica-
tion now is that the public has come to

regard radio as a permanent fixture in
the home and therefore feels that the re-
ceiving set should be properly housed in
its own individual cabinet of the console
or furniture type.

The Power Idea
Another very definite trend is toward

the elimination of batteries through the
use of power units which take the current
directly from the light socket and make
it suitable for use as A, B, and C battery
current. Without question the trend in
this direction is growing very rapidly
wherever power is available. Another
year will see the most tremendous de-
velopment along this line, probably
obsoleting many thousands of receivers
of the battery type. The advantages of
being able to press a button and have an
unfailing supply of current available at
any time is eliminating the difficulties of

worn out or run down batteries and the
necessity for recharging batteries,which
is a considerable problem in the hands of
the layman.

The ban of wavelengths assigned in
the United States to broadcasting rang-
ing from 200 to 545 meters is now defi-
nitely inadequate to take care of the large
number of stations that have already been
established. More than 500 stations, with
hundreds more contemplated, are now
endeavoring to use some eighty-eight
channels separated by ten kilocycles.
The result is a chaotic condition only re-
lieved by the fact that in any location it
is always possilbe to receive several of
the higher powered stations without se-
vere heterodyning or interference.

Too Many Whistles
However, any night now, any place in

the United States, the majority of the
lines on the dial will bring in nothing but
heterodyne whistles. This is a condition
that should be corrected but which re-
quires legislation. Many of the broad-
casting stations that are now occupying
the present band will necessarily have to
discontinue or will have to be assigned
wave lengths in, a new band of frequen-
cies undoubtedly below 200 meters.

It seems only fair that the pioneer
broadcasters should be entitled to the use
of wavelengths that they have prospected
and developed according to Powel Cros-
ley, Jr., and that newcomers should be
compelled to develop new wavelengths
with the idea that if the broadcasting on
the new wavelengths justifies the public
in purchasing apparatus to receive their
programs, such apparatus will be made
available by the manufacturers. With
some sets this might entail quite a
change.

Splitdorf Increases
Radio Activities

A policy of intensive development of
the radio branch of the business was
announced by the Splitdorf Electrical
Company following a recent meeting of
the Board of Directors, at which E. H.
Schwab was elected president of the com-
pany, succeeding M. W. Bartlett. who has
retired from the business.

Mr. Schwab has been chairman of the
Splitdorf board since 1924, and will con-
tinue in that capacity. He was formerly
president of the Bethlehem Spark Plug
Company, which united with the Splitdorf
interests two years ago, and is a brother
of Charles M. Schwab, chairman of the
Bethlehem Steel Corporation, who is also
a member of the Splitdorf board.

Indicating the company's policy for the
future, Mr. Schwab made the following
statement at the company's offices in
Newark, N. J.

As one of the oldest electrical concerns
in the country, the Splitdorf Electrical
Company was naturally interested in radio
from the beginning, and has played an
active part in its development. In addi-
tion to making our own Splitdorf set, we
are today manufacturing parts for several
other well-known sets. We believe in the
future of radio, and we intend to share
in its further development to an increas-
ing extent.

"Being one of the few companies manu-
facturing complete sets from the raw
materials to the finished product. we are
fortunately placed with respect to radio,
because we can control our inventories,
maintain uniformity in production and be
independent of outside supply of parts.
We have the further important advantage
that during the off-season, our complete
experimental, manufacturing and distrib-
uting facilities in the radio division can
be easily diverted to the home electric

and automotive demands of the business,
The radio industry has been unfor-
tunately hampered in the past by conflict-
ing patent rights and other difficulties
not unusual in a new industry. As one
of the larger factors in the industry we
were singled out by the Radio Corpora-
tion of America for legal proceedings
in the matter of patent rights, and we
welcomed the suit now in the appeal
courts as a means of clarifying that vex-
ing situation. The industry as a whole
will be on a sounder basis when this ques-
tion is finally settled.

"I cannot say more about our plans at
the moment, except that we intend to pro-
mote the radio end of our business to the
fullest extent."

Confirmation of the announcement that
radio will take a position of first import-
ance in the affairs of the Splitdorf Com-
pany was forthcoming in the appointment
of R. W. Porter, former radio sales man-
ager, as General Sales Manager. He will
direct the sales and advertising of all
branches of the business, including radio.

Mr. Porter is widely known as a sales
executive in the field of musical instru-
ments for home entertainment, and was
previously associated with the Columbia
Phonograph Company, the R. E. Thomp-
son Manufacturing Company, and at one
time with the Winchester Repeating Arms
Company. In line with the Company's
new program of expansion, Mr. Porter
will devote much of his time to the co-
operative work of retailer merchandising.

SET NEEDED IN HOME,
DUE TO FINE PROGRAMS

TOLEDO.
The rapid advances made by the radio

manufacturers and the big broadcasting
stations in putting on the best of pro-
grams have made a truly good radio set
a very definite piece of "home equip-
ment" in every modern home, says I. J.
Shelley, manager of the King Furniture
Co.

October Showed
Drop in Business

Retail trade in October in nearly all
lines of business showed a slight diminu-
tion in volume as compared with the same
month last year, according to a survey
just completed by the Federal Reserve
Board. The survey revealed there had
been a seasonal increase in the volume
of retail sales from September, but that
the growth was not as great as was the
increase from September to October last
year.

Department store sales generally were
smaller, the Board said, basing its view
on reports from all sections of the coun-
try. Unfavorable weather conditions, it
was suggested, had perhaps worked tf
reduce the volume of business to some
extent. Mail order sales apparently drop-
ped off in about the same proportion as
did department store selling, according to
the reports.

Radio was not one of the branches in-
cluded in the report.

Cabinets Ordered
lin Brisk Fashion

WARREN, Pa.
Many furniture concerns have been

awarded contracts for supplying some of
the largest radio concerns in the Uni-
ted States with finished cabinets and ma-
terial for them. Shipments are now being
made daily by the local firms in prepara-
tion for the winter rush season. The
Warren Furniture Co. is one of them.

Even veneer manufacturing concerns
are also kept busy supplying material
for radio cabinet construction. Officials
state that practically half of their output
goes to cabinet manufacturers.
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Four Homes Used
For Demonstration

of Sets By Dealer
DALLAS.

The traditional method of demonstrat-
ing radio sets in the home has been bro-
ken by S. H. Lynch manager of the Edi-
son Shop, Dallas radio dealers.

For the convenience of patrons and for
the sake of economy, Mr. Lynch con-
ceived and put into operation a plan of
radio demonstration that not only is novel
but also is said to have proven decidedly
effective.

Four "ideal radio homes" have been
equipped with radio sets in four sections
of the city. One, the most elaborate, is in
Greeland Hills. One is in Oak Lawn and
two are in Oak Cliff.

Instead of going to the prospective
owner's house and installing temporarily
a radio set of only one type or model the
salesman takes the prospect to the near-
est of the homes or arranges to meet
him there at a certain hour during the
evening. Every model radio set handled
by Mr. Lynch is hooked up ready to turn
on. There is no delay of erecting an an-
tenna, fixing a ground and connecting
batteries.

With the wide variety of models be-
fore him the customer can pick out the
kind of set he desires and the one best
fitted for his pocketbook, Mr. Lynch said.

Radio engineers have erected the an-
tennas for the homes and established per-
fect grounds. The radio sets are hooked
up permanently and scientifically, just as
they will be in the home of the customers
after the sales.

Trade Association
Formed in Spokane

SPOKANE, Wash.
Organization of the Spokane Radio

Trades Association was effected recently
at the Davenport Hotel when a group of
radio jobbers and dealers got together
under the guidance of George H. Thomp-
son, secretary of a similar body in Port-
land.

C. W. Bell, head of the radio depart-
ment of the Sherman -Clay company, was
elected president; L. F. Olney of the
Stewart -Warner Products Company was
named vice president and C. E. Frazier
of the Interstate Radio Company was
elected secretary treasurer.

The board of directors consists of N.
P. Rich of Tull & Bibbs, T. Farbro of
the Crescent, William E. Chase and A.
M. Oldershaw of the Inland Battery
Company.

"There is no reason why you Spokane
jobbers and dealers can not put on a
radio show here next year that will bring
nationally advertised products here for
display," declared Mr. Thompson, in out-
lining plans of the association and its
activities.

Sears Develops
Five Tube Set

Lieutenant Sterling G. Sears, United
States Naval Reserve, well-known as a
pioneer in radio research and for several
previous radio achievements, has perfect-
ed a fine new five tube receiver said to
improve home reception about 100 per
cent. Due to special features devised by
Lieut. Sears and improvements of his
own, this set is extraordinary selective
and powerful, easy to operate and eco-

nomical on battery consumption, the draw
being very low.

It embodies among other features, one
stage of radio frequency amplification,
which through special design, is equal to
two, remarkably sensitive detector, one
stage of transformer and two stages of
resistance coupled. The tone quality is
marvelously life -like with natural repro-
duction of all tone frequences. The set
is being merchandised in a solid mahog-
any cabinet at a price less than the
cost of the parts therein by the Naylor
Radio Corp., 161 Chambers Street, New
York City. This concern has a new and
novel sales plan which will be sent to all
who write for it.

F cleral and Brandes
Merger Is A flounced

TOLEDO.
Two of the oldest radio companies in

this country, the Federal Telegraph Co.,
California, founded in 1911, and the Bran -
des Products Corporation, founded in
1908, announce the completion of a mer-
ger under the name of Federal-Brandes,
Inc., with an authorized capitalization of
$10,000,000. Both companies are pioneers
in their respective fields of commercial
radio communication and radio acoustics.

Headquarters of the new corporation
are located in the Hobart building, San
Francisco, with five plants manufacturing
radio equipment at Newark, N. J.; Palo
Alto, Calif., Toronto, Canada, and Slough,
England.

Kits Keep Apace
of Big

CLEVELAND.
Has the greatly increased sale of fac-

tory built radio receivers had any effect
on the demand for kits and instruments
which can be assembled and wired at
home? This question was put to D. 3.
Vogt, head of a radio company which
bears his name.

He replied:
"There is more demand for depend-

able kits than ever before. There's plenty
of business for both sets and kits and
they don't compete with each other."

STORE CHANGES HANDS
NEW BREMEN, 0.

Another business change was effected
in New Bremen recently, when Paul Gil-
berg and Earl Hegemeier, well known
radio men, became the sole owners of the
radio store operated in recent years by
I. J. Speckman & Company. A large
stock of radios and accessories has been
bought. The store is to be known in the
future as the Peoples Radio and Gift
Shop.

FIRE IN DAVEN PLANT
NEWARK, N. J.

An overheated tub, used for drying
purposes, started a small fire recently in
the Daven Radio Company factory, here.
The loss was confined to a batch of re-
sistance couplers, which were in the re-
ceptacle being dried. A fire was left
burning under the tub.

NEW CORPORATIONS
Salt Lake Radio and Manufacturing Company,

Salt Lake, Utah, $75,000; 75,000 shares. Directors:
Ross S. Lund, president; George A. Wootton,
vice-president; George A. Amussen, treasurer;
Fred Pepper, secretary; Andrew T. Clark, Louis
K. Falckand, D. A. Wootton, Vivian Lund
Roberts. (Incorporated under the laws of Utah).

Service Radio, Salem, Oregon, $2,500, generalradio repair and supply business; E. D. Suitor,
F. A. Rogers, Dana J. Kenney, Portland, Ore.Atty., Dan J. Kenney, 305 Western Bond Com-
pany, Portland, Oregon. (Incorporated under the
laws of Oregon).

Literature Wanted
THE names of readers of RADIO WORLD

who desire literature from radio job-
bers and dealers are published in RADIO
WORLD on request of the reader. The
blank below may be used, or a post card
or letter will do instead.
RADIO WORLD,
145 West 45th St., N. Y. City.

I desire to receive radio literature

Name

Address

City or town

State

Harry Hohenstein, 99 Simonson Place, Port
Richmond, Staten Island, N. Y.

Eddie Edwards, 1922 N. W. 5th Place, Miami,
Fla.

Geo. B. Gibney, 663 Mohawk Ave., Norwood
Station, Pa.

W. G. Van Barcom, 826 %Vest Main St., Lan
sing, Mich.

James Pearsea, 172 West Mellcr Ave., Akron,
Ohio.

R. A. Phillips, 200 Altamont Ave., Schenectady,
N. Y.

Thomas A. Melton, 701 Cherry St., Chattanooga,
Tenn.

John Covill, Route 5, Box 125, Danbury, Conn.
William Kersting, 128 Himrod St., Brooklyn,

N. Y.
John R. Gaines, Box 593 Ft. Lauderdale, Fla.
H. W. Carlile, 1465 Laurel Ave., St. Paul, Minn.
James Mulqueen, 22 McDougall Ave., Jersey

City, N. J.
James Langford, Box 1507, Lakeland, Fla.
C. N. Walker, 1043 48th St., Oakland, Cal.
W. L. Moss, 1511 Pearl, Joplin, Mo.
A. B. Moses, Boyce, La.
L. J. McGee, Box 127, Sunset Heights, Tex.
\Vayne H. Folery, 1010 \Vest Wood St., Bloom-

ington, Ill.
J. F. MacKinnon, 37 Fleet St., Moncton, N. B.
Melvin Schulz, 4486 25th St., Detroit, Mich.
W. G. Armes, Box 640, Motor Route 10, Sacra

mento, Cal.
A. G. Carroll, Box 145, Capital Hill Station,

Oklahoma City, Okla.
G. D. Freeland, Dawes, W. Va.
M. Charles Paul, 161 Prospect St., Bristol, Conn.
W. R. Westcott, 128 Biddle St., Kane, Pa.
Leslie M. Royers, 67 Richmond Ave., Mt.

Sterling, Ky.
Frank T. Doeing, 1236 Cornell Ave., Berkeley,

Cal.
Myron Turner, 1825 South Pasfield St., Spring-

field, Ill.
Melvin Schulz, 4486 25th St., Detroit, Mich.
A.

Ia.
(DJ. Johnson, 1633 West L St., Forrest City,

ealer).
Frank Coupal, Brebeuf, Co. Terrebonne, Que-

bec, Canada.
H. E. Paynter. 916 Macadam St., Chester, Pa.
S. A. Larson, 1001 East 76th Place, Los Angeles,

Cal.
John Mitchell, 5352 North Naterloo, Philadel-

phia, Pa.
Harry Stahl, 4067 Oakland Crescent, Chicago,

Ill.
Elton A. Parent, 37 Church St., Mittineague,

Mass.
J. H. Black, 3409 43d St.. Sacramento. Cal.
Anthony Peters, Box 162, Scotch Plains, New

Jersey, N. J.
W. C. Hess, Margaret, Ala.
Chas. W. Hallowell, 2909 Zorkship Road,

Camden, N. J.

MIDDLE WEST INTEREST
IN RADIO RUNS HIGH

DENVER.
A merchandising survey conducted by

statisticans shows a greater interest in
radio in proportion to population in the
Middle West than in any other part of the
country. This is believed to be explained
by the interest of farmers in receiving
market quotations and weather reports.
While city fans consider their radio sets
as valuable means of entertainment, many
farmers feel that the radio is indispen-
sable to them in the conduct of their busi-
ness.

RADIO MEN OPEN STORE
COLUMBUS, 0.

J. A. Brush and F. H. Lee, radio men,
have opened up a new radio store, known
as the Lee and Brush Radio Shop.
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Fixed Condensers
Face Many Tests

When considering fixed condensers the
fan thinks mainly in terms of capacity.
This is particularly true of relatively high
capacitance value, such as bypass and fil-
ter condensers.

A topic seldom discussed is the insula-
tion resistance of condensers. This term
is the value of resistance offered by the
dielectric of the condenser, to the flow
of direct current. The dielectric medium
is the solid insulation material located be-
tween the active metal surfaces. In fixed
capacities this is usually mica or a high
grade of parafinned or waxed paper. The
insulation resistance plays a very import-
ant part in condenser considerations, for
upon it is dependent the breakdown volt-
age of the completed unit. The lower the
insulation resistance of a condenser the
lower will be its breakdown voltage.
Furthermore, the value of the insulation
resistance plays an extremely important
part in the calculation of the power fac-

FINE RADIO CABINETS
WE BUILD THEM

Complete lines built of hardwood five ply built up
stock solid walnut and genuine mahogany. Size 7x181
10 to 7030010. Priced from $3.25 to $12.00 We
specialize on odd sizes, sold sketch or blue prints for
estimates on single or in quantities. write for catalogue.

HICKORY TABLE AND NOVELTY CO.
Hickory, North Carolina.

jj HARD RUBBER 11

SHEET - ROD - TUBING
Special Hard Rubber Parts Made to Order
RADION and HARD RUBBER

PANELS, ANY SIZE
Send for Price List

WHOLESALE RETAIL
NEW YORK HARD RUBBER TURNING CO.
212 Centre Street New York

DESIGNED to OUTLAST
-sy(i4,1rtdN

rage Battery
,

Two -Year
Guarantee

Bond
in Writing
Famous the world over for roll-
able,enduringperformance. Solid
Rubber Case lasting protection
against acid or leakage.

Approved and Listed as
Standard by Leading

Authorities
including Radio News Laboratories,
Popular Sol. Inst. Standards, Pop.
Radio Laboratories, Radio Broadcast
Laboratories, Radio in the Home and
Left., Inc.

Send No Money
Just state number wanted end we will
snip same day order is received, by
express C.O.D. Pay expressman after
examining betteri.. 5% discount for
cash with order. Remember, you save
50'3, on World Batteries-so send your
order today.
WORLD BATTERY COMPANY

Dept. 17
1219 S. Wabash Ave., Chicago, Ill.

NEW
LOW

PRICES

Solid Rubber Case
Radio Batteries

6 -Volt, 100 -Amperes
$10.00

6 -Volt, 120Arnseree
$12.00

6 -Volt, mo.amoaraa
$13.00

Solid Rubber Case
Auto Batteries

6 - Volti,011, - Plate

6 - PlaLe
$1200

12 -Volli4leo Plate

Set rourradiolliat
289.9 meters foe the
;',VvgldStIrineV51118:
Variety-new sting.
-always interesting.
Jerry Sullivan. DIr.

a
"Chi-AneouneerCAW -go"

KDKA WSBC WEAF KY11

BLUE PRINT and Book, DIAMOND OF THE
AIR sent on receipt of 50c. Guaranty Radio Goods
Co., 145 West 45th Street, New York City.

tor of a condenser, especially the units
utilized in low frequency work.

The average fixed capacity is usually
subjected to high values of either DC or
AC voltage. The higher the insulation
resistance of the unit, the higher can the
applied voltage be, without fear of break-
down. And the higher the insulation re-
sistance the less the leakage in the con-
denser and the greater its operating ef-
ficiency. Consequently, it is paramount
to maintain the insulation resistance of
fixed capacities at the highest possible
level.

Consistent with the improvements in
the various phases of radio receivers im-
provements have also been effected upon
fixed capacities. Comparative measure-
ments conducted in the laboratory of the
Aerovox Wireless Corp. upon capacities
to determine the improvements effected
upon present day devices over those man-
ufactured at the advent of regular broad-
casting, showed the insulation resistance
of the present day products to be many
times those of the hectic days after the
advent of radio broadcasting. To quote
exact figures the insulation resistance of
several large size condensers (fixed) of
yesteryear was found to vary between
10,000,000 and 50,000,000 ohms, where as
similar condensers of present design
showed insulation resistance values of
1,250,000,000 ohms.

Another important consideration to
fans who utilize filter condensers and by-
pass condensers is the distinction between
test voltage and working voltage. Fans
who ignore the distinction between these
two values do so at their own risk. This
is equally true with bypass and filter con-
densers. The "working voltage"... is the

Patented DecZi9t6

4610.208
751' each

As all dealers

Once this little jacket of live rubber
slips over the- tube-you're through!

All over in less than one second! You
can get is in sizes to fit every tube. Just
ask for the

)11/i_AciDdorii10!

:ARRESTER °,
"It Stops that Howl"

TRADE MARK)
Soh 5,1/41 4, to S. A.

SPARTAN ELECTRIC CORPORATION
350 West 346 Street, New York City

.C.toso
Scientific ',Code. Canada, Ltd.

MADE IN U. S. A.

voltage at which the condenser unit can
be continuously operated with a satisfac-
tory safety factor. The "testing voltage"
on the other hand is practically the limit
of operation for very short periods. Un-
der no circumstances should a condenser
be continually subjected to the testing
voltage value. If it is, it will break down
in a very short time.

With the relatively high plate voltages
being, applied to the vacuum tubes in the
receiver, detailed thought must be ac-
corded the working voltage values of the
bypass condenser used in the receiver. If
the condenser is so wired into the circuit.
that it is subjected to a continuous load,
the working voltage ratings of the bypass
condenser must be high enough to permit
the application of the high voltage. Many
complaints of "blown" bypass condensers
have no doubt been received by manufac-
turers. In all fairness to the manufac-
turer, the fan must realize that each and
every bypass condenser has a maximum
working voltage. Measurements made
upon various bypass condensers for re-
ceiver use, showed a working voltage rat-
ing of 225 to 275 volts. Where higher
voltages are encountered in the receiver,
either special bypass condenser should be
used, the bypass condensers arranged in
series or recourse made to small values
of filter condensers with the correct
working voltage.

R. H. Butler ecomes
Butler -O'Brien, Inc.

R. H. Butler, widely known for the ef-
fective handling of extensive and produc-
tive advertising campaigns, not only in
radio, but also in other fields, has joined
forces with Donald R. O'Brien, and the
new firm has opened a suite of offices at
25 West 43rd Street, New York City
under the firm name of Butler -O'Brien,
Inc.

Mr. O'Brien was for five years with
Erwin-Wasey and is well -experienced in
all branches of the advertising business.
R. H. Butler has put over many now
nationally famous products and is hand-
ling the Martin -Copeland (Mar -Co) one
of the outstanding campaigns in the radio
field. He has a wide knowledge of mer-
chandising under difficult conditions
coupled with an expert grasp of all angles
of advertising. Mr. Butler was until re-
cently at 461 Eighth Avenue, New York
City.

Serni ns By Air
Linked With Movies

HOLLYWOOD, Cal.
Fred Niblo, noted film director, recently

said that broadcast sermons, illustrated by
movies, are feasible and will be used very
shortly. The churches subscribing to this
service would receive advance prints on the
proposed sermons, with other topics, and
would choose from the list.

D X POLEE ANTENNA
Patent Pending

More distance, louder signals, less interference.. The one pole
can be put up most anywhere. This DX ANTENNA has twice
the antenna input of any other type-delivers same volume on
one-half the current normally used. Saves half the battery
current. Is 100% self -directional. Separates stations more easily.
Simply installed, rugged construction, takes practically no room.

DX Antenna Kit Complete, $13.50 IPA
West of Rockies, $14.00 Canada, $14.50
Dealers -jobbers, Write for Trade Terms

Manufactured by the
DX LABORATORIES

39 Soper Ave., Oceanside, Rockville Center, N. Y.
Tested and Approved by Radio World Laboratories
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STATIONS BUY
PROGRAM SPACE

COLUMBUS, Ga.
The time is not distant when radio

stations will be required to buy space in
newspapers to advertise their daily pro-
grams, says H. A. Bellows, manager of
radio station WCCO, St. Paul -Minne-
apolis.

Anticipating this time, WCCO already
has contracted for space in local papers,
and is giving a detailed account of each
day's radio program. Not only is the
name of the program given but also the
name of the sponsor when there is one.

"With the large number of programs
published by the newspapers each day, it
is impossible for them to devote much
space to any individual feature," says
Bellows.

"The result is that the average radio
listener, reading over the programs and
trying to determine which he shall listen
to, sometimes is in considerable doubt as
to the exact nature of the programs.

"With the advent of commercial pro-
grams, newspapers faced another prob-
lem. Many of the programs booked
were under trade names. If newspapers
listed them as such this would obviously
be free advertising.

"Since commercial programs not only
support broadcasting but are, as a rule,
the best programs on the air, the radio
station is finding it necessary to give
these programs better advertising than
can be had from a daily program schedule
of all stations.

"The day rapidly is passing when the
broadcaster can expect to be coddled and
nursed along by outside agencies. It must
stand on its own feet and prove the right
toits existence. Stations which cannot
exist by means of their own strength and
ability will have to join the failures of
other business enterprises."

Newspaper Pr gr Ms
Ban Advertising

An agreement by about 4,000 of the im-
portant daily newspapers throughout
the U. S. to refuse to publish gratis ad-vertising names in radio programs was
recently announced. The Newspaper En-
terprise Association (N. E. A.), supplying
400 papers; Associated Press, supplying
1,100 papers; International News, UnitedNews, United Press, Scripps -Howard,
Central News, and Western News 'ger-
vice were among some of the leading syn-dicates that agreed. They state that in
the main, the radio fan just turns on the
set and listens in, and that if trained to
some special hour, at which a certain ar-tist appears or a company puts on artists,
the fan gets to know it by habit and does

not consult the papers. Also, if a prom-
inent artist is to appear for a certain com-
pany, the artist's name would be enough
to attract an audience, without the addi-
tion of the trade name, it was said. It
will be necessary, in the future, according
to the agreement, for the advertisers to
advertise, if they want their name to ap-
pear in the paper at all as program spon-
sor.

RESULTS
Results Editor :

Last night I sat at my Bernard set and
logged the following list of stations dur-
ing what was only an average evening
for reception conditions. All reception
was on the speaker. I am practically in
the center of the city and judge recep-
tion at my point is only about 60 per cent
efficient.
STATIONS LOGGED ON LOUD
SPEAKER from 10 P. M. to 12 P. M. on
night of November 17, on the Bernard.
Station Location Setting
WOK-Homewood, Ill. 26-26
WIOD-Miami, Fla. 30-30

Lowest
'Wholesale/

Prices ,
On Everything for Radio. If Your Set
Needs It-We Stock It!
3 -Hour Shipping Service on Every Ad
vertised Accessory-Popular Circuits-
LC-27, Hammarlund- Roberts, Ultradyne
I.R-4, Infradyne, Alden Truphonic-As
Well As All Those Hard -to -Get Parts!
Our Goal-the Lowest Prices in Amer.ica-Get

this Free Book-and See for
Yourself Whether We've Reached It!
New 1927 BUYING GUIDE for Radio
Dealers and Set Builders -100 Pages of
Latest Prices-just off Press-One Copy
is YOURS! (If You Send for It NOW.)

Direct Representative of the
Committee of 21 Manufacturers

Address Dept. R.W.

Allen -Rogersincol pot ated
"Kit He a d'quarteis^.

8 East 28th st.. Jvew Worh,.NY

LIGNOLE Two -Tone Panel Chosen
for Universal Victoreen

After a thorough canvass of the field for a front panel that combinedthe highest electrical efficiency with beauty unsurpassed two-toneLignole was chosen for the Universal Victoreen. The most dis-criminating radio engineers and designers regularly choose Lignole, the
NEW specially treated wood that meets all panel requirements.

LIGNOLE CORPORATION OF AMERICAMg SOUTH DEARBORN STREET
CHICAGO, ILL.

WRVA-Richmond, Va. 32-32
WBAL-Baltimore, Md. 38-39
WHK-Cleveland, 0. 38-39
WORD-Batavia, III. 40-41
KMOX-St. Louis, Mo. 42-42
WSBC-Chicago, Ill. 44-44
\VEAO-Columbus, Ohio 46-46
\VGN--=Chicago, Ill. 49-49
KDKA-Pittsburgh, Pa. 51-51
KOA-Denver, Col. 55-55
WJAZ-Mt. Prospect, Ill. 57-57
WBZ-Springfield, Mass. 58-58
WJAX-Jacksonville, Fla. 59-59
WLS-Chicago, Ill. 61-61
WCAM-Camden, N. J. 62-62
WNJ-Newark, N. J. 62-63
WEAN-Providence, R. I. 66-66
WJJD-Mooseheart, III. 67-67
WGY-Schenectady, N. Y. 69-69
WTAM-Cleveland, 0. 71-71
WHT-Chicago, Ill. 73-72
WCCO-St. Paul, Minn. 76-76
WLW-Cincinnati, 0. 77-77
WNAC-Boston, Mass. 78-79
WOC-Davenport, Iowa 86-85
WEAF-New York 88-88
WJR-Detroit, Mich. 90-89
WTAG-Wor:ester, Mass. 94-93

\V. T. Sullivan,
5 Garden Court,

Norwich, Conn.

RADIO,, Blackburn Ground Clain nips
Telephone companies using

suLmoNo. AdJustable-nu
any size pipe. Enquiries no
pipe cleardng-acrew bores
through rust and scale. Send
12 cents for sample and pcst 
age.
Blackburn Specialty Company
1960 E. 66th St., Cleveland. 0.

PLEASE your radio
friend with the won-

derful new invention that
gives smooth, positive con-
trol of tone volume from
a whisper to maximum.
Ask at the radio store for a
Centralab Modu-Plug. It
gives any radio set improv-
ed tone control of latest
high-priced sets. Attaches
instantly without tools.

centiolaxp
Modua'pluG

$2.50 at yourradiodealer's

You are sure of buying wisely.
Centralab products are used by
69 makers of leading standard
sets and specified in the new
and popular Bruno, Infradyne
Henry Lyford, Varion, and
many other circuits.

CENTRAL RADIO
LABORATORIES

_42&., 13 Keefe Ave.. Milwaukee, Wis.
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Fixed Condensers
Face Many Tests

When considering fixed condensers the
fan thinks mainly in terms of capacity.
This is particularly true of relatively high
capacitance value, such as bypass and fil-
ter condensers.

A topic seldom discussed is the insula-
tion resistance of condensers. This term
is the value of resistance offered by the
dielectric of the condenser, to the flow
of direct current. The dielectric medium
is the solid insulation material located be-
tween the active metal surfaces. In fixed
capacities this is usually mica or a high
grade of parafinned or waxed paper. The
insulation resistance plays a very import-
ant part in condenser considerations, for
upon it is dependent the breakdown volt-
age of the completed unit. The lower the
insulation resistance of a condenser the
lower will be its breakdown voltage.
Furthermore, the value of the insulation
resistance plays an extremely important
part in the calculation of the power fac-

FINE RADIO CABINETS
WE BUILD THEM

Complete lines built of hardwockl live ply built up
stock solid walnut and genuine mahogany. Size 7E1 Ix
10 to 7030010. Priced front 53.25 to $12.00 We
specialize on odd sizes. said sketch or blue prints for
estimates on single or in quantities, write for catalogue.

HICKORY TABLE AND NOVELTY CO.
Hickory, North Carolina.

al HARD RUBBER
SHEET - ROD - TUBING

Special Hard Rubber Parts Made to Order
RADION and HARD RUBBER

PANELS, ANY SIZE
Send for Price List

WHOLESALE RETAIL
NEW YORK HARD RUBBER TURNING CO.
212 Centre Street New York

DESIGNEDtoODUAST

arid
4.

liatNrage A tery

'4r6:,,,.,..4,01014

Two -Year
Guarantee

Bond
in Writing
Famous the world over for reli-
able.enduringperformance. Solid
Rubber Case lasting protection
against acid or leakage.

Approved and Listed as
Standard by Leading

Authorities
including Radio News Laboratories,
Popular Sci. Inst. Standards, Pop.
Radio Laboratories, Radio Broadcast
Laboratories, Radio in the Home and
Lefax, Inc.

Send No Money
Just state number wanted and we will
snip same day order la received, by
express C.O.D. Pay expressman after
examining batteries. 1% discount for
cash with order. Remember, you save
50"k on World Batteries-so send your
order today.
WORLD BATTERY COMPANY

Dopt. 17
1219 S. Wabash Ave., Chicago, ill.

NEW
LOW

PRICES ti
S olid Rubber Case

Radio Batteries
6 -Volt, 100-Ameerea

610.00
6-Veit.120-Arnoeres

012.00
6.VoltqlltAtneeres

Solid Rubber Case
Auto Batteries

0 -Volt 11 Plate
110.00

- Volt, la -Plate
912.00

12 Volt 7 -Plate
44.60

Set yourradledialset
268.3 meters for the

arid Sterns° Bat-
tery Station Wsful.
V:1173/7nTre's'ilge.!
J erry Sullivan. Mr.

BLUE PRINT and Book, DIAMOND OF THE
AIR sent on receipt of 50c. Guaranty Radio Goods
Co., 145 West 45th Street, New York City.

for of a condenser, especially the units
utilized in low frequency work.

The average fixed capacity is usually
subjected to high values of either DC or
AC voltage. The higher the insulation
resistance of the unit, the higher can the
applied voltage be, without fear of break-
down. And the higher the insulation re-
sistance the less the leakage in the con-
denser and the greater its operating ef-
ficiency. Consequently, it is paramount
to maintain the insulation resistance of
fixed capacities at the highest possible
level.

Consistent with the improvements in
the various phases of radio receivers im-
provements have also been effected upon
fixed capacities. Comparative measure-
ments conducted in the laboratory of the
Aerovox Wireless Corp. upon capacities
to determine the improvements effected
upon present day devices over those man-
ufactured at the advent of regular broad-
casting, showed the insulation resistance
of the present day products to be many
times those of the hectic days after the
advent of radio broadcasting. To quote
exact figures the insulation resistance of
several large size condensers (fixed) of
yesteryear was found to vary between
10,000,000 and 50,000,000 ohms, where as
similar condensers of present design
showed insulation resistance values of
1,250,000,000 ohms.

Another important consideration to
fans who utilize filter condensers and by-
pass condensers is the distinction between
test voltage and working voltage. Fans
who ignore the distinction between these
two values do so at their own risk. This
is equally true with bypass and filter con-
densers. The "working voltage" is the

Patented Dec Zlid
Are t.6to.208 At

75# each

all dealers

Once this little jacket of live rubber
slips over the' tube-you're through!

All over in less than one second! You
can get it in sizes to fit every tube. Just
ask for the

MC DONALD
41-1 OW L
'ARRESTER

"It Stops that Howl"
(TRADE MARK)

Soh SA., Arun /.bSPARTAN" -ELECTRIC CORPORATION
350 West 346 Street, New York City.crew/Mb0.

Scicotific Pioducts Good, Ltd.
MADE IN U. S. A.

voltage at which the condenser unit can
be continuously operated with a satisfac-
tory safety factor. The "testing voltage"
on the other hand is practically the limit
of operation for very short periods. Un-
der no circumstances should a condenser
be continually subjected to the testing
voltage value. If it is, it will break down
in a very short tune.

With the relatively high plate voltages
being applied to the vacuum tubes in the
receiver, detailed thought must be ac-
corded the working voltage values of the
bypass condenser used in the receiver. If
the condenser is so wired into the circuit,
that it is subjected to a continuous load,
the working voltage ratings of the bypass
condenser must be high enough to permit
the application of the high voltage. Many
complaints of "blown" bypass condensers
have no doubt been received by manufac-
turers. In all fairness to the manufac-
turer, the fan must realize that each and
every bypass condenser has a maximum
working voltage. Measurements made
upon various bypass condensers for re-
ceiver use, showed a working voltage rat-
ing of 225 to 275 volts. Where higher
voltages are encountered in the receiver,
either special bypass condenser should be
used, the bypass condensers arranged in
series or recourse made to small values
of filter condensers with the correct
working voltage.

R. H. Butler Becomes
Butler -O'Brien, Inc.

R. H. Butler, widely known for the ef-
fective handling of extensive and produc-
tive advertising campaigns, not only in
radio, but also in other fields, has joined
forces with Donald R. O'Brien, and the
new firm has opened a suite of offices at
25 West 43rd Street, New York City
under the firm name of Butler -O'Brien,
Inc.

Mr. O'Brien was for five years with
Erwin-Wasey and is well -experienced in
all branches of the advertising business.
R. H. Butler has put over many now
nationally famous products and is hand-
ling the Martin -Copeland (Mar -Co) one
of the outstanding campaigns in the radio
field. He has a wide knowledge of mer-
chandising under difficult conditions
coupled with an expert grasp of all angles
of advertising. Mr. Butler was until re-
cently at 461 Eighth Avenue, New York
City.

Sermons By Air
Linked With Movies

HOLLYWOOD, Cal.
Fred Niblo, noted film director, recently

said that broadcast sermons, illustrated by
movies, are feasible and will be used very
shortly. The churches subscribing to this
service would receive advance prints on the
proposed sermons, with other topics, and
would choose from the list.

D X NE ANTENNA
Patent Pending

More distance, louder signals, less interference. The one pole
can be put up most anywhere. This DX ANTENNA has twice
the antenna input of any other type-delivers same volume on
one-half the current normally used. Saves half the battery
current. Is 100% self -directional. Separates stations more easily.
Simply installed, rugged construction, takes practically no room.

DX Antenna Kit Complete, $13.50 r,all
West of Rockies, $14.00 Canada, $14.50
Dealers -Jobbers, Write for Trade Terms

Manufactured by the
DX LABORATORIES

39 Soper Ave., Oceanside, Rockville Center, N. Y.
Tested and Approved by Radio World Laboratories
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STATIONS BUY
PROGRAM SPACE

COLUMBUS, Ga.
The time is not distant when radio

stations will be required to buy space in
newspapers to advertise their daily pro-
grams, say's H. A. Bellows, manager of
radio station WCCO, St. Paul -Minne-
apolis.

Anticipating this time, WCCO already
has contracted for space in local papers,
and is giving a detailed account of each
day's radio program. Not only is the
name of the program given but also the
name of the sponsor when there is one.

"With the large number of programs
published by the newspapers each day, it
is impossible for them to devote much
space to any individual feature," says
Bellows.

The result is that the average radio
listener, reading over the programs and
trying to determine which he shall listen
to, sometimes is in considerable doubt as
to the exact nature of the programs.

"With the advent of commercial pro-
grams, newspapers faced another prob-
lem. Many of the programs booked
were under trade names. If newspapers
listed them as such this would obviously
be free advertising.

"Since commercial programs not only
support broadcasting but are, as a rule,
the best programs on the air, the radio
station is finding it necessary to give
these programs better advertising than
can be had from a daily program schedule
of all stations.

"The day rapidly is passing when the
broadcaster can expect to be coddled and
nursed along by outside agencies. It must
stand on its own feet and prove the right
to its existence. Stations which cannot
exist by means of their own strength and
ability will have to join the failures of
other business enterprises."

Newspaper Programs
Ban Advertising

An agreement by about 4,000 of the im-
portant daily newspapers throughout
the U. S. to refuse to publish gratis ad-vertising names in radio programs was
recently announced. The Newspaper En-

terprise Association (N. E. A.), supplying
papers; Associated Press, supplying

1,100 papers; International News, UnitedNews, United Press, Scripps -Howard,
Central News, and Western News Ser-
vice were among some of the leading syn-dicates that agreed. They state that in
the main, the radio fan just turns on the
set and listens in, and that if trained to
some special hour, at which a certain ar-tist appears or a company puts on artists,
the fan gets to know it by habit and does

not consult the papers. Also, if a prom-
inent artist is to appear for a certain com-
pany, the artist's name would be enough
to attract an audience, without the addi-
tion of the trade name, it was said. It
will be necessary, in the future, according
to the agreement, for the advertisers to
advertise, if they want their name to ap-
pear in the paper at all as program spon-
sor.

RESULTS
Results Editor:

Last night I sat at my Bernard set and
logged the following list of stations dur-
ing what was only an average evening
for reception conditions. All reception
was on the speaker. I am practically in
the center of the city and judge recep-
tion at my point is only about 60 per cent
efficient.
STATIONS LOGGED ON LOUD
SPEAKER from 10 P. M. to 12 P. M. on
night of November 17, on the Bernard.
Station Location Setting
WOK-Homewood, Ill. 26-26
WIOD-Miami, Fla. 30-30

LoweSt
wholesale/

Prices
On Everything for Radio. If Your Set
Needs It-We Stock It!
3 -Hour Shipping Service on Every Ad-
vertised Accessory-Popular Circuits-
LC-27, Hammarlund-Roberts, Ultradyne
LR-4, Infradyne, Alden Truphonic-As
Well As All Those Hard -to -Get Parts!
Our Goal-the Lowest Prices in Amer-
ica-Get this Free Book-and See for
Yourself Whether We've Reached It!
New 1927 BUYING GUIDE for Radio
Dealers and Set Builders -100 Pages of
Latest Prices-just off Press-One Copy
is YOURS! (If You Send for It NOW.)

Direct Representative of the
Committee of 21 Manufacturers

Address Dept. R.W.

Allen -Rogers
Incoi poi ate d
Kit Headquarters"
11 8 East 28th St 'York,_,VY

LIGNOLE Two -Tone Panel Chosen
for Universal Victoreen

After a thorough canvass of the field for a front panel that combinedthe highest electrical efficiency with beauty unsurpassed two-toneLignole was chosen for the Universal Victoreen. The most dis-criminating radio engineers and designers regularly choose Lignole, the
NEW specially treated wood that meets all panel requirements.

LIGNOLE CORPORATION OF AMERICA101 SOUTH DEARBORN STREET
CHICAGO, ILL.

WRVA-Richmond, Va. 32-32
WBAL-Baltimore, Md. 38-39
WHK-Cleveland, 0. 38-39
WORD-Batavia, III. 40-41
KMOX-St. Louis, Mo. 42-42
WSBC-Chicago, Ill. 44-44
WEAO-Columbus, Ohio 46-46
WGN=Chicago, III. 49-49
KDKA-Pittsburgh, Pa. 51-51
KOA-Denver, Col. 55-55
WJAZ-Mt. Prospect, Ill. 57-57
WBZ-Springfield, Mass. 58-58
WJAX-Jacksonville, Fla. 59-59
WLS-Chicago, Ill. 61-61
WCAM-Camden, N. J. 62-62
WNJ-Newark, N. J. 62-63
WEAN-Providence, R. I. 66-66
WJJD-Mooseheart, Ill. 67-67
WGY-Schenectady, N. Y. 69-69
WTAM-Cleveland, 0. 71-71
WHT-Chicago, Ill. 73-72
WCCO-St. Paul, Minn. 76-76
WLW-Cincinnati, 0. 77-77
WNAC-Boston, Mass. 78-79
WOC-Davenport, Iowa 86-85
WEAF-New York 88-88
WJR-Detroit, Mich. 90-89
WTAG-Worcester, Mass. 94-93

W. T. Sullivan,
5 Garden Court,

Norwich, Conn.

Ala Blackburn Ground Cls nips
Telephone companies using

MILLIONS. Adjustable-Ms
any elm pipe. Enquiries no
One cleaning-screw bores
through rust and scale. Send
12 cents for sample and pest
age.
Blackburn Specialty Company
I 9 GO E. 66th St.. Cleveland, 0.

PLEASE
your radio

friend with the won-
derful new invention that
gives smooth,positivecon-
trot of tone volume from
a whisper to maximum.
Ask at the radio store for a
Centralab Modu-Plug. It
gives any radio set improv-
ed tone control of latest
high-priced sets. Attaches
instantly without tools.

centz,alab
Modu.rolulit

S2.50 at your radio dealer's

You are sure of buying wisely.
Centralab products are used by
6g makers of leading standard
sets and specified in the new
and popular Bruno, Infradyne
Henry Lyford, Varion, and
many other circuits.

CENTRAL RADIO
LABORATORIES

ailfg 19 Keefe Ave., Milwaukee, Wis.
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EVEN VARIATION
MARKS RESISTOR

Adjustable Unit May Be Calibrated and Used for
Precision Work-Dissipates 3 Watts

By H. G. Richter
Chief Engineer, Electrad, Inc.

For many years electrical engineers have
attempted to produce a simple, compact,
variable high resistance unit that would
be capable of dissipating several watts.

"'Illtill'111\ 11
411fn

tdirPit

Save $50 to $100!
IMAGINE a radio without oscillation, with-

out variation of volume on different wave
lengths! Imagine a 5 -tube receiver with the
power of most expensive 8 -tube sets!
Imagine knife -like selectivity even in crowd-
ed areas! And tone quality as clear and
pure as the natural unbroadcast signal!
That describes the 1927 IlbQ Receiver de-
signed by ten of America's leading Radio
Engineers!
You can build this wonderful receiver your-
self at home and save at least $50 over a
-factory-made set of anything like the same
efficiency.

Send for the "How
to Build It" Book-

The simplest and most complete instruction
hook ever printed. Covers every detail. 25c.

,Frammarlun
Fp_ 0 13 IE. S

Hi -Q
'High ratio of reactance to resistance.

High ratio-Great selectivity-Loud Signals.

Hammarlund-Roberts, Inc.
1182-V Broadway New York

With the advent of radio broadcasting,
radio engineers realized what a great field
of use that was in radio for a compact
little variable resistor that could not only
be used in the input circuits of receiving
tubes, but that could also be used in the
output circuit of power amplifier tubes in
receiving sets. These scientists learned
that a real problem presented itself here
and they proceeded to push ahead in the
development, step by step, until, today, we
have the ultimate answer in one of the
standard units of this type that was pro-
duced by an engineering and manufac-
turing concern that specializes in resist-
ances, and, after all, it is quite logical
that a serious problem of this nature
should have been solved by a specialist.

In the past there have been some vari-
able high resistance units that have ap-
peared on the market, consisting of a car-
bon resistance element, different resis-
tance values being obtained by means of

S101)

220 and 221

The proof of the pudding is in eating, that's
why S -M audios-sold on a satisfaction or
money back guarantee, are the choice of the
experts the country over-that's why they are
outselling all other makes-that's why every
important magazine has recommended them.

Do you know that the largest telephone
manufacturing company has unofficially set
up the S -M 220s as the finest they have ever
tested?-that custom set manufacturers, news-
paper editors, testing laboratories, manufac-
turers of phonograph records have endorsed
the S -M as the very finest?

Can you think of any better recommendation
for your audio transformers?

S -M type 220 audio transformer is designed
for all stage use in ordinary or power ampli-
fiers, with all standard tubes. S -M 221 is an
output transformer, to be used between your
power tube and loud speaker. It is guaranteed
to improve quality and handling power un-
corulitionally with any set or speaker. Both
types are priced at $6.00.

Ask your nearest dealer for a copy of "The
Secret of Quality." It boils down in under-
standable language every practical phrase of
quality amplification. It's free.

Prices 10% higher west of the Rockies.

SILVER -MARSHALL, Inc.
878 West Jackson Blvd.

Chicago, U. S. A.
THE BRETWOOD GRID LEAK will aid you

to get DX even in the summer. Sent on receipt
of $1.50. North American Bretwood Co., 145 W.
45th St.. N. Y. C.

a metallic contact, moving over the upper
surface of the carbon element. This
method was all right where no degree of
accuracy was necessary, but due to the
fact, that in the majority of cases, it is
extremely desirable that we be able to
turn the contact lever 'to the same point
on the resistance element, and get the
same value of resistance each time, the
carbon resistor with metallic contact,
never attained any degree of popularity.

Two Types of Resistors
The reason that the carbon resistance

with the metallic contact sliding over its
surface was inaccurate was due to the
fact that the movement of the contact
resulted in either putting a polish on the
surface of the resistance or wearing out
the contact, either of these results being
conducive to widely varying resistance
values in the operation of the unit in
question. This serious objection to this
type of unit was overcome to a slight
extent by placing a spring washer between
the carbon resistance element and the
sliding contact, but, in the final analysis
we find that this refinement only tends
to prolong the time before the polishing
effect becomes noticeable, and we still
have an inaccurate resistance unit, not
even considering its current carrying
characteristics.

Then there was the compression type of
variable high resistance unit, consisting
of a number of carbon or graphite discs,
or carbon granules, resistance variation
being obtained by changing the pressure
on these resistance elements. This type
of unit was quite satisfactory, but it could
not be calibrated, so you had no assurance
that the control knob being set at a par-
ticular position would produce the same
resistance as it produced in a previous in-
stance.

Can Be Calibrated
What appears to be the answer to this

problem, is a new type of variable high
resistance unit called the "Royalty" which
approximates the ideal. The resistance
element consists of an impregnated strip
which is calibrated before assembly. At
equal intervals, all along its length, this
resistance element is embedded with
short pieces of wire which, in the com-
pleted unit, engage the movable contact,
and function as a means of contact be-
tween the contact arm and the resistance
unit. There is an equal amount of re-
sistance between each of the 150 pieces
of wire that are embedded in the resis-
tance element, and due to the manner in
which contact is made, the resistance is
a fixed quantity, and what you practically
have, is a high resistance that is variable
in 150 equal steps.

The contact arm is made of phosphor

YA 1"4""A
METALLIZED 1

WARRANTED FIXED RESISTORS
THE vital importance of a silent,

accurate resistor cannot be over-
estimated. Comprising a concentrated
metallized deposit one -thousandth of an
inch thick, upon a glass core and sealed
forever within the tube, each Lynch
Resistor is warranted absolutely noiseless.
permanently accurate, dependable! Guar-
anteed accuracy -10%; in production they
average 5%. .25; .5: 1; 2; 3; 4; 5; 6;
7; 8; 9; 10 Meg., 50c. .025; .09; .1
Meg., 75c. Single mounting 35c: Double,
50c. If your dealer cannot supply you,
send stamps, check or money order. We
ship postpaid same day order is received.
Dealers-Qer an our mailing list; we keep you posted on

new dewloprnents. Write us today 420-w
ARTHUR H. R7rvi'm A 250 W. 57th St.
LYNCH, INC. NewYork,N.Y.
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bronze, nickelplated, and as it engages
the wire pieces that are embedded in the
resistance strip, there is no chance for de-
preciation or wear, on the latter. This
unit can be calibrated and once this is
done, you will always find the values the
same. They will not change. Thus,
these units can be used for adjustable
voltmeter multipliers, high frequency ca-
pacity and inductance bridges, galvano-
meter and telephone shunts, and series
resistances wherever a variable high re-
sistance is needed, that will stand a
reasonable amount of current.

Use for Precision Work
From the viewpoint of using the

"Royalty" units in precision circuits, the
first question that arises is what about
the inductance and capacity, as well as the
current carrying capacity of the unit it-
self.

The variable resistance units in question
can be considered non -inductive and
non -capacitive, since the capacity and in-
ductance between terminals at the maxi-
mum resistance position, for all types
of "Royalty" units, is 2 micro-microfar-
ads and .05 micro-microhenrys, respec-
tively. They will carry a 3 watt load.
Thus, the current carying capacity is a
function of the total resistance in the
unit, the higher the resistance the smaller
the amount of current it will carry.

From the foregoing, you can see that
a 2000 ohm variable resistor of this type
will carry between 35 and 40 millamperes
which means that it can be used in a
power amplifier, in the low side of the
power tube plate circuit to effect a vari-
able biasing potential for the grid of the
tube. At this point in the circuit about

20 mils is all that it would be called
upon to carry, and it would do this easily.

LINCOLN SUPER
(Concluded from page 12)

of the first audio frequency transformer.
Its maximum value is 200,000 ohms.

There are three rheostats in the re-
ceiver which should not be employed for
volume control, but only for adjusting
the filament current to normal values in
accordance with the state of charge of

the storage battery. These rheostats are
R2 in the filament circuit of the oscil-
lator tube and the two rheostats R4 and
R7 in the filament circuits of the audio
tubes.

A Super -Heterodyne such as the cir-
cuit under discussion must be able to
handle a great deal of volume without
distortion of the signal. Hence power
tubes must be used. Up to the last two
ordinary 201-A type tubes are adequate
to handle the signal but the last two must
be larger. Therefore the last tube is a

APOLLO
16 -INCH CONE

Newest artistic -
a I 1 v designed
adjustable cone
speaker at the
exceedingly low
price of $7.95.
This is a fast
selling speaker;
sells on sight.
Tonal qualities
and volume su-
preme.

Big money and quick turnover for
live radio dealers. Write for propo-
sition.

CASH and CARRY
RADIO .MR8E-RS

72-74-76 Cortlandt St., New York City
Mail Order Dept., Room 406

7095

171 and the preceding tube is a 112 tube.
Power tubes require high voltages on

the plates to give best results. Hence
a voltage of 180 is used on the last and
135 on the next preceding.

Grid bias voltages must also be ad-
justed correctly for best results. The 171
tubes requires about 40 volts when the
plate voltage is 180 and the 112 tube
requires from 10 to 13 volts when the
plate voltage is 135. The intermediate
frequency tubes and the oscillator re-
quire about 3 volts when the plate voltage
on them is 67% volts, which is the volt-
age that should be used on them.

The 171 tube draws a heavy plate cur-
rent, much more than is safe to pass
through the windings of most loud
speaker units. Consequently it is neces-
sary to separate the AC component from
the DC component of the output of the
tube and only pass the AC to the speaker.
This separaion is accomplished by means
of an output transformer OT, the pri-
mary of which must be able to carry con-
tinuously about 20 milliamperes without
heating up.

The one microfarad condenser con-
nected across the 180 volt battery is an
important addition to the circuit in that
it prevents distortion arising from the re-
sistance of the plate battery.

A super -heterodyne employing as many
as eight tubes some of which are power
tubes will cause a considerable drain on
the B battery. In view of this fact it is
economical to use extra heavy duty bat-

teries. While these cost more to buy
they are less expensive in the long run
because they are proportionately cheaper.

ELIMINATE DISTORTION!
A CLAROSTAT connected
across the secondary of the
last transformer will do it. At
all dealers $2.25.
American M mhanleal Laboratories, Inn.
285 N. Sib St. Brooklyn, N. Y.

Dept. R. W.

LOOK UP DOWN

1

SUPERHETERODYNE SPECIALIST
SETS-TUBES-BATTER I ES--SER VIC E

FREE Handsome Leatherette Log and Data Boot.
fiend Ten Cents to Cover Mailing Cost.

CHAS. W. DOWN, M. E.
2050 DroadwaY, N. Y. C., Phone: Trafal per 5079

Radio Mailrng Lists
27428-Radio Dealers. Reis 1, Per M 57.50
2660-Radio IV Ire.. Per List 20.00
2857-Radio Jabbers, Per List 22.50
1847-Radio Jabbers rated 55,000 and

up, Per List 15.00
1060-Radio Mfrs. Complete Sets, Per

List
and any other Radio List you want. Ask
for detailed price lists all guaranteed 98%
correct.

Trade Circular Co., Inc.
166 W. Adams Street Chicago

10.00

T O N
the Illuminated Dial

By night the clear, glareless light of the National Illuminated Velvet -Vernier
Dials invites you to your Radio in a quiet corner-for a tour of the Continent
or a stay at home with your favorite local. With all the famous Velvet -Vernier
qualities and very easy to attach National Velvet -Vernier Dials Type C. Price
$3.00 each.

NATIONAL products are built to en-

gineering standards of excellence. Any
ono who has ever built a set using
NATIONAL BROWNING -DRAKE Coils
and Transforiners knows what that
means. Send for Bulletin 116RW,

National Company, Inc.,
Engineers and Manufactimers.

W. A. Ready. Pres.
Cambridge. Mass.

Makers of NATIONAL BROWNING -
DRAKE Coils and R. P. Transformer,.
Impedaformers. Condensers, Power
Transformers. etc., for Radio.
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THE ELIMINATION
OF INTERFERENCE

(Concluded from page 7)
to adjust it will find that it renders re-
lief from the interference of some station
that is particularly obnoxious.

The simple wave trap consists of a
sharply tuned radio frequency circuit. A
low loss condenser and a low loss coil
connected together are the essentials.
Sometimes an extra coil coupled to the
main tuning coil is added to the trap cir-
cuit, which is used for certain connec-
tions of the trap.

When there is a station which is in-
terfering with the reception of another
the trap may be connected in series with
the antenna lead. If it is accurately tuned
to the interfering station, the signal from
that station is eliminated. The trap may
also be used by connecting the second
winding in series with the antenna lead
and then tuning the main trap circuit to
the interfering station. Again it is re-
jected.

An effective wave trap very popular,
especially with the station so ;fiercely
crowded as today, that may be employed
advantageously for rejecting interference

Why is the Karas Equamatic the Most
Efficient Receiver Ever Designed?

Write us for Full Information

KARAS ELECTRIC CO.
1148 Association Bldg., Chicago, RI.

Make any Good Receiver
BETTER

C.E.P1FG. CO.
Providence

R.I.

is called the Steinite Interference Elimin-
ator and is manufactured by the Steinite
Laboratories, Atchison, Kansas.

RECEIVER

D

FIG. 3
The pick-up characteristic of a loop

has the shape of a figure eight, or more
accurately that of two circules placed
side by side, as is shown in Fig. 3. This
means that the intensity of the pick-up
is proportional to the distance from the
center of the figure to the circumference
of either circle. Thus the maximum pick-
up is in the direction of either C or D,
and it is proportional to the diameter of
the small circles. In the direction at right
angles to the line CD the distance from
the center of the figure to the curve is
zero because the curves cross the line at
that point. AB represents the loop as
seen from above.

The pick-up of the antenna is given
by the large circle, and is proportional to
the radius of that figure. If the coupling
between the antenna and the grid circuit
of the first tube is adjusted so that the
signal intensity introduced into the grid
circuit by the antenna is equal to that
introduced by the loop, the radius of the
antenna circle is equal to the diameter
of either of the small loop circles. When
these two intensities are taken together,
the resultant intensity is the algebraic
sum of the two intensities. That is on one
side they add together and on the other
they subtract. Since they have been ad-
justed to equality, in the direction D the
sum is equal to twice the radius of the

Technical Apparatus

THE LINCOLN 8 -TUBE
CARBORUNDUM SET

VICTOREEN
RADIO BROADCAST LAB SET
BERNARD LAMP SOCKET SETTINY TOBE

Trademark

CONDENSERS
are made for all set bypass and detector condenser uses upto 500 volts D. C. working voltage. Occupy very small space,indeed, and are attached by hooking over bus -wire betweenpoints to be bypassed, soldering and then snipping out be-tween condenser terminals. Prices: .0001 to .0005 Mfd., 35ceach; .001 and .002 Mfd., 40c each; '.005 and .006 Mfd., 45ceach; .01 Mfd., 55c each; .02 Mfd., 60c each. Actual Size

TOBE DEUTSCHMANN CO.
Engineers and Manufacturers of Technical Apparatus

CAMBRIDGE, MASS.

small circle and in the direction D the
intensity is zero. The resulting curve is
the cardioid or heart -shaped figure
shown.

If C is a transmitting station it will
not be received even if it is operating on
exactly on the same frequency as a sta-
tion located at D. This station will be
received. If D is desired and if C should
lie in some other direction other than D,
the two can still be separated by simply
turning the loop until the "blind spot"
on the cardioid points to the station that
is not wanted. Of course, in-both C and
D are in the same direction both will
either be received or both will be blotted
out.

FIG. 4

represents the frequency of a trans-
mitting station operating on the longer
wave and F, that of the station operat-
nig o the shorter. The distance between
the two represents the beat frequency
between the two stations, that is, Fs-

represents the beat frequency. The
receiver is tuned to the carrier having the
lower frequency, and the signal strength
is proportional to the distance up to the
curved line. The higher frequency car-
rier being off tune is suppressed some-
what as the distance from the base line
up to the curve at F2 is shorter. How-
ever, enough is picked up on the higher
frequency to cause considerable inter-
ference.

Cadiz on 400 Meters
Editor Radio World: Cadiz, Spain

I have just seen in your issue the new
wavelength assigned to the European
stations and I wish to advice you that
the wavelength of our station is really
344.8 meters and the station of Seville is
400 meters.

This change is due to the fact that a
station of 400 meters was not suitable for
Cadiz because of the Marconi telegraph
stations and due to the ships that areconstantly in this port.

Francisco de la Viesca.

Represents latest develop.
meat for fine tone quality.
Connects like transformer.

SAMSON ELEC. CO. CANTON,MASS.    11 III  111.     111. MIME 111111
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CHOKE COIL RF
AVOIDS SQUEALS

Extra Tube Is Needed, But Amplification on the Higher
Wavelengths Is Strengthened

One great dithcultp encountered in the
operation of radio receivers is ittle,
alltplitiCation in the radio frequency
sCages. A receiver deigned to function
efficiently on 250 ineters will fall Mr be-
low the standard when tuned to a 300
meter wave. Vice -versa, if the set is de-
signed for good operation St 5.110

a host of squeals and howls will be met
on the lower waves.

A receiver then, that will amplify al-
most evenly over the entire waveband
is something to be desired. Properly to
effect these results, however, it wa:, found
necessary to employ six tithes instead of
five as is the present custom.

The principle of this receiver is based
on a system of tubes coupling which,
while not 1111COMMOn in the past.id
rarely seen in sets of modern de,agn.
The reference is to choke -coil coupled ra-
dio frequency amplification. If properly de-
signed. it has a very fair voltage ampli-
fication and at the same time add,: power
and sensitivity to a receiver without ad-
ditional front -panel controls.

If an inductance, II:AVing a greal.er
natural wavelength t11.-..nat

placed in the pia,,
such tube having the conveni,in. grH
tuning. and a condenser of small capac
itv connected fr-m -F. this tuhe
to the gr7
vision beM.;
grid to riegati,e
below 330 mcers,
course. of very short ter,
through this coupling c.071&11<
tue of the choke -coil's ims--danii

upon the g:Id

tube. Thus we have on, -

radio frequency amplificatbn and A

tector with but one control.
As the grid circuit c,f :,uch a receiver i.

tuned closer to the natural wavelength
of the choke -coil, the signal strength in-
creases due to re rer_t e r h-
radio frequencv tube caused
grid circuits being almost
Since the wavelength of the c c,ikc-ciI i

550 meters. it will he apparent that a se
of this kind would be more sensitive
530 meters than on 230 meters.

If we combine this effect with that
a tuned radio frequency amplifier winch
has greater amplification on the very low
wavelengths, then it is again evident tha
a fairly even amplification will he oh
rained over the entire waveband. Thi:
can be accomplished by tuning the grit

SHORE
TRANSFORMERS A N D
CHOKES FOR EVERY
RADIO POWER NEED

Write for Prices-Also See
Dec. 4 Issue

Improved Results with Tube or Cry .t

MONEY BACK GUARANTEE

oi the flr,r
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tiettey can be ettuOWAtell
vary small variable
ing condensers for th, 5'. IL

,tAKt,r4. Hy varying. ,,
den,crs, almost any 1,-,..:ree
within the limits ut !rvt..1.:r

tained.
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Al FM/1k Greatest $1 Value
in Raclin Today

INTERFERENCE ELIMINATOR
NO RADIO SET COMPLETE WITHOUT IT

Nett' /927
Over 400,000 Sold

Fred W. Stein,

$ 1 Postpaid if you are not
deliziltod with

rPnults vou net your dollar back

SHORE ELECTRIC CO., Inc -
124 Cypress Avenue, New York City STEINITE LABORATORIES, 517 Radio Bldg., Atchison, Kansas
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THE ELIMINATOR wires should be covered with Celatsite
tubing or be of heavy insulation.

The high voltage transformer has two
leads or wires which are connected to
the 110 volt alternating current. FromEGoF A A c voLTA theis

made for connections to the fila-
.

other - side of the transformer provi-
sion

F REE
NEW RADIO CATALOG

Writ. Today t.
Chicago Salvage Stock Store
500 8. State St., Dept. 14.W., CHICAGO, U.S.A.
MOBS THAN a score of new kite-all the latest

and beat-with apecbled parts to build them-
at prices that moan big savings for you. And all
the latest parts and wore.,tortas as advertised in

current radio
magazine.. The
largest, most
complete a d
up-to-date ra-

dio stock In

Me world.
Tours to

choose from
LEI this new

catalog.
Write

for
your

(Concluded from page 9)
correct resistance of 3,000 to 5,000 ohms,
no standard rheostat that I know of
being able to carry 60 milliamperes. This
combination is in series with the fixed
resistance R3 of 3,000 ohms. The A
minus, B minus and C plus are a common
terminal.

Milliammeter Connection
A filament milliammeter having a scale

reading 0-75 should be placed in series
with the A plus lead. A normal fluctu-
ation in the AC input house supply will
not greatly change the filament voltage.
After the first adjustments are made
it may be found necessary to make re-
adjustments after a period of two to three
minutes, when no further adjustment will
be found necessary. By carefully follow-
ing the schematic (Fig. 2) and the pic-
ture wiring diagram (Fig. 1) the builder
should not experience any difficulty. All

FREc RADIO CATALOG & GUIDE of 1,24 twas
.... 164 pages of special hook-ups with illus-

I trations. Stows savings up to 50% on standard radio
Parts, sets, kits. Bs sure to get this thrifty hook before
you buy. Also please sand address of another radio fan.
Write letter or postal NOW.
BARAWIK CO., 560 Monroe St., CHICAGO, U. 8. A.

The BRETWOOD
Variable Grid Leak

Is a Remedy for Distortion

Precision Range, to 10 Megohms

Much of the distortion present in radio receivers is due
to an overloaded detector tube. Too much power for that
lone tube to handle with fidelity. The Bretwood Variable
Grid Leak permits control of the grid circuit so that the
maximum efficiency without distortion is achieved. Put
a Bretwood Variable Grid Leak in your set and marvel at
the difference!

NORTH AMERICAN BRETWOOD CO.,
143 West 45th Street, N. Y. City

Enclosed find $1.50, for which send me one Bretwood Variable Grid Leak
(or $2.00 for leak with grid condenser attached) on five-day money -back
guarantee.

NAME.....................................................................
STREETADDRESS ......................................................CITY and STATE .......

(Inquiries Invited from the Trade)

went terminals of the power tube socket,
this being lighted by five -volt alternating
current.

Point of Caution
In using the A, B and C power plant,

care should be exercised as the potential
across the condenser bank and the trans-
former is of several hundred volts. A
severe shock is possible in handling the
unit even for a short time after the
power transformer has been disconnected
front the alternating current. This is due
to the fact that the condenser bank stores
up a large charge of electricity. Even-
tually the residual charge in the filter con-
densers dissipates through the eliminator
resistances.

After disconnecting the eliminator plug
front the socket and the 110 -volt line the
condensers may be discharged by plac-
ing the metallic part of a screwdriver or
similar instrument across the posts of the
condenser block for an instant.

RESULTS
Results Editor:

I have constructed the 4 -tube Diamond
of the Air and ant very much pleasedwith the results. I bring in stations from
all over the country with ease. I haveheard many other sets, but never have
such a good performer as the Diamond.
It is a super sensitive and.super selective
receiver.

Amos G. Allen,
141 Brighton Ave.,
San Francisco, Cal.

* *

Results Editor:
I have constructed the Diamond of the

Air and am more than pleased with its
ability. I must commend the excellent
manner in which the drawings and direc-
tions were given. My set is the envy of
all Inv friends.

Clara Morton,
141 Picton St., East,

Hamilton, Ont.,
Canada.

INTERESTING TIP
Soda straw,' when dipped into varnish

or some time, can be used for insulating
,,ifs bar wire.

RADIO WORLD'S
QUICK - ACTION
CLASSIFIED ADS.

10 CENTS A WORD
10 WORDS MINIMUM.

CASH WITH ORDER.

SEND FOR PAMPHLETS OF THE GOOD-
MAN TUNER-In use fur years and still good.rested and approved by many technical labos-aories. L. W. Goodman, Drexel Hill, Penna.

BUILD YOUR OWN "B" ELIMINATOR our easyway. Total cost approximately $5.00. Clear recep-tion guaranteed. Complete drawings and instruc-
tions, $1.00. Radio Equipment Cu., 621 Main Street,Mitchell, S. D.

FINE RADIO CABINETS. WE BUILDTHEM. llardwo,1-111ahvgany--Walnut. WriteSro catalorzue. Itickury able and Novelty Co.,Hickory, North Carolina.

SINGLE CONTROL MAGNAVOX RADIO,
$65.00. Perfect condition. R. Schlegel, 1118 NorthNegley Avenue, Pittsburgh, Penna.
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KITS FOR XMAS GIFTS
THE NEW, IMPROVED

DIAMOND THE AIR
Mfd by the Clapp-Basthom Co. Licensed under
Armstrong Potent No. 1,113,149 for Bruno
Radio Corp.
Complete Kit of Parts, with
Blueprint, ready to wire, as $37.50
Specified by HERMAN
BERNARD.

4 -Tube DIAMOND Kit $30.00
Filtrex Intermediate Power Pack $42.50
Bruno Regenatrol $60.00
Hammerlund-Roberts Hi -Q $63.05
S -M Shielded Six $95.00
And Kits for all Circuits
Bruno Products in Stock

B. C. L. RADIO SERVICE, INC., Dept. R.W.,

THE ONLY AUTHORIZED
SERVICE53. 1(244 STATION

Questions Anewered. Wiring Problems
Solved. COMPLETE KITS on speci-
fied by HERMAN BERNARD
JAYNXON LABORATORIES

07 DEY STREET NEW YORK CITY

Send for Booklet

6:13"8 KIT
6 -Tube Wonder Circuit. Com-
plete Kit of Parts with Blue.sP
print, ready to wire. ti
221 Fulton St., New York City

PERFECT FILAMENT CONTROL
in the

"DIAMOND OF THE AIR"
Is Assured with AMPERITE

eliminator hand rheostats. Simplifies set wiring. Ae-
coated as the only perfect element control In every popular
construction sot

dial! Gvmpany'
Dept. R.W.23, SO Franklin St., N. Y. City

Ohe"SELF-ADJUSTING"Rheostat

How to Build

THE DIAMOND
Herman Bernard. designer of this wonder cir-
cuit, has written an illustrated booklet one
"How to Build RADIO WORLD'S Improved Dia-
mond of the Air." Send 50c and get this
booklet, including a full-sized wiring blueprint
Send $6 for year's subscription and get book-
let, and blueprint FREE.
Dlewsdealers or radio dealers, order the book-
lets with blueprints included, in quantity, direct
from American News Co. or branches.]

RADIO WORLD
145 WEST 45th ST. NEW YORK CITY

A 6 -TUBE CIRCUIT
BEAUTIFUL
TO EAR AND EYE

How to Build the

This Nameplate Free to All!
Fully described in the October 16 issue of
RADIO WORLD by Herman Bernard.
Schematic and picture diagrams of the
wiring, textual wiring directions, step by
step; striking photographs of the com-
pleted receiver, all treated so that the
veriest novice in radio can build the
Bernard.

THE SET YOU TUNE
WITH YOUR THUMB!
Send 15c for October 16 issue

Blueprint of panel, subpanel and
wiring (complete), with Bernard's
constructional article $1.00
Or send $8 NOW for one year's subscription
to Radio World (52 numbers) and get the
blueprint FREE; also the October 14 issue
FREE, and panel nameplate FREE! Keep
informed on this fine circuit by reading
Radio World.

RADIO WORLD
145 West 45th St. N. Y. City

ANY SET DESCRIBED IN

RADIO WORLD
BUILT TO YOUR ORDER. WRITE

M. LERNER
1498 Remsen Ave. Brooklyn, N. Y.

EROVOX-
Edit etter"

Fixed Condensers and Resistors
Specified by HERMAN BERNARD

in the
FOUR AND FIVE TUBE

"DIAMOND OF THE AIR"
and in his newest marvel, the

Registered U. S. Patent Office
The II -Tube Receiver of Exquisite Tone

BERNARD BATTERYLESS
HAYDEN'S SINGLETROL
BLAN'S ANTENNALESS

AEROVOX products are also used in
over thirty leading circuits and "B"
ELIMINATORS.

-THERE'S A REASON!

Aerovox Wireless Corp.
489-491-493 Broome St., New York City

THE BRETWOOD

Variable Grid Leak
Certified for
The Diamond

The Diamond of the Air Owes Some of Its Efficiency to This Leak

THE RETW OD
Improves Any Set I

Price, $1.50

SPECIAL PREMIUM SUBSCRIPTION OFFER
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
-To offer a year's subscription FREE for any
ono of the following publications with one year's
subscription for RADIO WORLD

-RADIO NEWS or -BOYS' LIFE
DEALER or

-POPULAR RADIO or -RADIO (San Francisco) or
-SCIENCE AND INVENTION or -RADIO AGE.

This is the way to
-for the price of one:
-Send $4.011 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-nine publications for twelve months

get two publications
-Add UM) a year extra for
-Canadian or Foreign Postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-If they send renewals NOW!

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Age,
or Boys' Life (or $10.00 for two yearly subscriptions). (No other premium with this offer.)

Indicate if renewal.
Offer Good Until Street Address

January 15, 1927. City and State

Name
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MARK RHEOSTAT POSITION
The

VICTOREEN
"UNIVERSAL

-breathes a vibrant living
message into your home

Victoreen R. F. Transformers

$7.00
The Victoreen R. F. transformers have

been called the heart of the circuit. Thisunit has a 2 inch diameter air core, per-
mitting a minimum of wire to be used to
obtain the proper inductance. The result
is a very sharp curve or peak. The field
is in close proximity to the coil, practically
eliminating feed back and enabling the
transformers to be placed in close relation
to each other. Interstage oscillation is
prevented and the amplification constants
are uniform, due to a special adjustment
which is made and then sealed at the fac-
tory. No other adjustments are required
by the purchaser.

Victoreen Rheostats-Potentiometers
$1.20 $1.50

The only rheostat with zero temperature
coefficient no matter how warm the unit
becomes the resistance remains absolutely
constant.

Victoreen rheostats have double the num-
ber of turns of wire on ordinary rheostats
-that means twice as fine adjustment.

This three terminal rheostat simplifies
wiring. Made with 5 resistance, 2, 6, 10,
20, 30 ohms.

Victoreen Potentiometers
200 and 400 ohm resistances.

The Victoreen Master
Control Unit $19.50

Extra Condensers $4.50
Featuring individual compensation with

all the advantages of two dials but eliminat-
ing freak dial settings. Not a single dial
control.

The Victoreen Master Control is fur-
nished wtih two .0005 variable condensers
attached.

The design of the unit has been so care-
fully planned that one or two additional
condensers may be assembled to the unit
by means of the holes vrovided in the
metal unit panel, making it applicable for
any multi tube set. In fact, the uses that
this unit can be applied to are so broad,
that any set requiring two, three or four
condensers of .0005 capacity can be easily
controlled by the means of one dial. By
use of the compensator, attached to the
condenser on the extreme end, adjustment
is permitted up to 20 degrees, permitting
a 360 degree motion of the compensator
knob.

Write us for your blue print

The George W. Walker Co.
Merchandisers of Victoreen Products

6528 Carnegie Ave., Cleveland, 0.

(Hayden)
SO THAT you may know at about what point you should turn your rheostat to
obtain maximum results, and if the rheostat knob has to be turned beyond thatpoint the battery needs charging, drill a small hole near point indicating the

proper voltage point and whiten.

For Accurate
Circuit Control

Use

ELECTRAD ROYALTY
VARIABLE HIGH

RESISTANCES
IMPORTANT refinements assure uniform flow of current, purer tone and

positive control of volume. Resistance always accurate at each point andeasily regulated. Eleven ranges. E Range $2. Others $1.50.

11111111111111111111111111Illiffillinilliffi1111111111111111111111111111111111111111111111111

.1 he Improved ELECTRAD METALLIC GRID LEAK

GIVES clearer reception with greater
signal strength. The resistance

element is fused to inside of glass. Un
affected by heat, cold, moisture or
climatic conditions. Price 60c.

.Lt L's
M ETA LLI CPPCIPTA

ELECTRAD, Inc.
425 Broadway New York, N. Y.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for

tlease find enclosed

SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year for Foreign
Postage: 50c foe Canadian Post.
II Ire.

City and State

145 West 45th Street, New York Clt,
(Just East of Broadway)

months, for which
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(Joel Feder)
SANTA is busy these days at the mike

no less than at the toy counter.

BOYS' DESERTION

OF FARM IS LESS

BECAUSE OF RADIO
CHICAGO.

Radio is doing more than any other one
thing to bring country boys back to the
farm from the cities, according to Harold
C. Lewis, who has just completed a sur-
vey of the aims and ambitions of 2,500
farm boys who arc in his student body
of 5,000 this year.

"I do not refer to the obvious enter-
tainment that radio brings to the farm of
evenings," said Mr. Lewis.

"I refer to the high wages that radio
installation, service and salesmanship
have brought to thousands and thousands
of country boys. Statistics just made
among the 2,500 farm boys who have
come to our school this year show that 75
per ccnt of them are planning to return,
upon graduation, to the farm.

'Five years ago in our files T find that
50 per cent of all farm boys coining to
us planned to stay in the city the rest of
their lives. They wanted to leave the
farm. Now they want to get back.

"Radio interested them in electricity.
Thousands and thousands of farmhouses
today are lighted with electricity and
equipped with labor-saving devices mere -

because. the boy of the house got in-
terested in radio, took to fooling with
electricity and decided to modernize the
old 111,111C with electrical conveniences.

"Soon the family is able to milk, thresh,
husk corn, sew, wash dishes and separate
cream v,ith machinery the boy has in-
stalled. Thousands of farm boys are earn-
ing from $50 to $75 a week outside their
farm wages as electrical experts for radio
and other electrical equipment. This, con-
sidering their living expenses, amounts to
much more than the average youth makes
in the city."

Best Christmas Gift
This Marvelous B. S. T. 5 at $40 will
bring as much j and happiness in
home as the most expensive set.

Send your order to -clay so as to insure
Christmas delivery.

RADIO NEWS RADIO WORLD

GIVE BST -5 CERTIFICATE OF MERIT
A $75 Set Direct from Factory at $40

I received my B. S. T. radio set two
weeks ago and I am very well pleased
with it.

I had the set working in fifteen
minutes and at the end of two hours
and a half I had twenty-nine stations
logged. The set brings in new stations
almost every night.

The cabinet is very well constructed
and the people that have seen it say
that it is a very beautiful set.

G. C. PARRISH, Dallas, Oregon.

IMMEDIATE
DELIVERY

GUARANTEE
Satisfaction or Money Back

Each receiver is tested and
retested, boxed and inspected
before leaving factory, and
guaranteed to reach you
direct in perfect condition.
Workmanship throughout
guaranteed the best. As-
sembled by experts.

Renaissance
Model Console

With built-in Utah Unit
Loud Speaker and commo-
dious compartment in which
there is ample room for bat-
teries, charger, eliminators,
etc.

New model cabinet, Du Pont Duco finish; base 21" long by 8"
wide, height VA", top 21" by 6". Five -Ply walnut veneer

piano finish.

COMPLETE
RECEIVER

BST -5
Loud Speaker
and Console

$57.00
As Illustrated

Send Check *I -
P. 0. Mandy Order

THIS highly sensitive, powerful and selective BST -5 radio receiver has all up-to-the-minute
improvements. Heavy aluminum automobile type chassis, shielded against stray currents

and distortion. Flexible grip, Universal type sockets, eliminating microphonic noises. Has
provision for battery eliminator and any power tube. Fahnestock clips on sub -panel for
adjusting C battery, has voltages for power tube. Efficient on either long or short aerial,
including indoor aerial. This BST -5 sets a new standard for true tone values and selectivity.
This BST -f gives greater volume than many six -tube sets and consumes less current.

GUARANTY RADIO GOODS CO.
145 West 45th Street New York, N. Y.

RADIO WORLD Guarantees the Responsibility of This Advertiser

40
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THE ELIMINATOR
OF A, B, C VOLTAGE
F Yi EE
UZI"" RADIO CATALOG

Writs Today to

Chicago Salvage Stock Store
509 8. State St.. Dept. R.W.. CHICAGO, U.S.A.
Air OHM THAN a score of new kits-all the latest

and beat-with specified parts to build there-
at price. that mean big sayings for you. And all
the latest parts and aore,,,orl.a es achertised in

current radio
magasines. The
largest. 02081
complete a n d
up-to-date ra-

dio stock in
the world.
Yours to
choose from

thla new
catalog.

Write
for

YOU,

(Concluded from page 9)
correct resistance of 3,000 to 5,000 ohms,
no standard rheostat that I know of
being able to carry 60 milliamperes. This
combination is in series with the fixed
resistance R3 of 3,000 ohms. The A
minus, B minus and C plus are a common
terminal.

Milliammeter Connection
A filament nsilliammeter having a scale

reading 0-75 should be placed in series
with the A plus lead. A normal fluctu-
ation in the AC input house supply will
not greatly change the filament voltage.
After the first adjustments are made
it may be found necessary to make re-
adjustments after a period of two to three
minutes, when no further adjustment will
he found necessary. By carefully follow-
ing the schematic (Fig. 2) and the pic-
ture wiring diagram (Fig. 1) the builder
should not experience any difficulty. All

FREERADIO CATALOG & GUIDE of 1927 Ideas
164 pages of special hook-ups with lulus

trations. Slows savings up to 50% on standard radio
Parts, sets, kits. Be sure to get this thrifty book betor
YOU buy. Also please send address of another radio fan.
Write letter or pastel NOW.
BARAWIK CO., 560 Monroe St., CHICAGO, U. S. A

The BRETWOOD
Variable Grid Leak

Is a Remedy for Distortion

Precision Range, 1A to 10 Megohrns

Much of the distortion present in radio receivers is due
to an overloaded detector tube. Too much power for that
lone tube to handle with fidelity. The Bretwood Variable
Grid Leak permits control of the grid circuit so that the
maximum efficiency without distortion is achieved. Put
a Bretwood Variable Grid Leak in your set and marvel at
the difference!

NORTH AMERICAN BRETWOOD CO.,
143 West 45th Street, N. Y. City

Enclosed find $1.50, for which send me one Bretwood Variable Grid Leak
(or $2.00 for leak with grid condenser attached) on five-day money -back
guarantee.

NAME

STREET ADDRESS

CITY and STATE
(Inquiries Invited from the Trade)

wires should be covered with Celatsite
tubing or be of heavy insulation.

The high voltage transformer has two
leads or wires which are connected to
the 110 -volt alternating current. From
the other side of the transformer provi-
sion is made for connections to the fila-
ment terminals of the power tube socket,
this being lighted by five -volt alternating
current.

Point of Caution
In using the A, B and C power plant,

care should be exercised as the potential
across the condenser bank and the trans-
former is of several hundred volts. A
severe shock is possible in handling the
unit even for a short time after the
power transformer has been disconnected
from the alternating current. This is due
to the fact that the condenser bank stores
up a large charge of electricity. Even-
tually the residual charge in the filter con-
densers dissipates through the eliminator
resistances.

After disconnecting the eliminator plug
from the socket and the HO -volt line the
condensers may be discharged by plac-
ing the metallic part of a screwdriver or
similar instrument across the posts of the
condenser block for an instant.

RESULTS
Results Editor :

I have constructed the 4 -tube Diamondof the Air and am very much pleasedwith the results. I bring in stations from
all over the country with ease. I haveheard many other sets, but never havesuch a good performer as the Diamond.It is a super sensitive and.super selectivereceiver.

Amos G. Allen,
141 Brighton Ave.,
San Francisco, Cal.

* * *

Results Editor:
I have constructed the Diamond of theAir and am more than pleased with itsability. I must commend the excellent

manner in which the drawings and direc-
tions were given. My set is the envy ofall my friends.

Clara Morton,
141 Picton St., East,

Hamilton, Ont.,
Canada.

INTERESTING TIP
Soda straws, when dipped into varnish

for some time, can be used for insulating
bus bar wire.

RADIO WORLD'S
QUICK - ACTION
CLASSIFIED ADS.

10 CENTS A WORD
10 WORDS MINIMUM.

CASH WITH ORDER.

SEND FOR PAMPHLETS OF THE GOOD-MAN TUNER-In use for years and still good.rested and approved by many technical labor-aories. L. W. Goodman, Drexel Hill, Penna.

BUILD YOUR OWN "B" ELIMINATOR our easyway. Total cost approximately $5.00. Clear recep-tion guaranteed. Complete drawings and instruc-tions, $1.00. Radio Equipment Co., 621 Main Street,Mitchell, S. D.

FINE RADIO CABINETS. WE BUILDTHEM. Hardwood-Mahogany--Walnut. Writefor catalogue. Hickory Table and Novelty Co.,Hickory, North Carolina.

SINGLE CONTROL MAGNAVOX RADIO,
$65.00. Perfect condition. 12. Schlegel, 1118 NorthNegley Avenue, Pittsburgh, Penna.
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KITS FOR XMAS GIFTS
THE NEW, IMPROVED

DIAMOND THE AIR
hi f d by the Clapp-Eosthom Co. Licensed under
Armstrong Patent No. 1,113,149 for Bruno
Kadin Cork_Complete Kit of Parts, with $37 50
Blueprint, ready to wire, as
Specified by HERMAN
BERNARD.

4 -Tube DIAMOND Kit $30.00
Filtrex Intermediate Power Pack $42.50
Bruno Regenatrol $60.00
Hammerlund-Roberts Hi -Q $63.05
S -M Shielded Six $95.00
And Kits for all Circuits
Bruno Products in Stock

B. C. L. RADIO SERVICE, INC., Dept. R.W., Send for Booklet

s3, o,l , KIT
6 -Tube Wonder Circuit. Com-
plete Kit of Parts with Blue- sj0 0es

print, ready to wire.

221 Fulton St., New York City

THE ONLY AUTHORIZED

SVZ. Z 0 0
SERVICE
STATION

Questions Answered, Wiring Problems
Solved. COMPLETE KITS es speci-
fied by HERMAN BERNARD
JAYNXON LABORATORIES

67 DEY STREET NEW YORK CITY

PERFECT FILAMENT CONTROL
in the

"DIAMOND OF THE AIR"
Is Assured with AMPERITE

Eliminates hand rheostats. Simplifies set wiring. As-
sented as the only perfect element control In every polmier
construction set.

e-Wsilia 11 Company -
Dept. R.W.23, SO Franklin St., N. Y. City

Write for
"RADIALL

BOOK"

Jhe "SELF -ADJUST ING"Rbeoftat

How to Build

THE DIAMOND
Herman Bernard. designer of this wonder cir
cult, has written an illustrated booklet on
"How to Build RADIO WORLD'S Improved Dia-
mond of the Air." Send 50c and get this
booklet, including a full-sized wiring blueprint
Send $6 for year's subscription and get book-
let, and blueprint FREE.
[Newsdealers or radio dealers, order the book-
lets with blueprints included, in quantity, direct
from American News Co. or branches.]

RADIO WORLD
145 WEST 45th ST. NEW YORK CITY

A 6 -TUBE CIRCUIT
BEAUTIFUL
TO EAR AND EYE

How to Build the

This Nameplate Free to Alll
Fully described in the October 16 issue of
RADIO WORLD by Herman Bernard.
Schematic and picture diagrams of the
wiring, textual wiring directions, step by
step; striking photographs of the com-
pleted receiver, all treated so that the
veriest novice in radio can build the
Bernard.

THE SET YOU TUNE
WITH YOUR THUMB!
Send 15c for October 16 issue

Blueprint of panel, subpanel and
wiring (complete), with Bernard's
constructional article $1.00
Or send $6 NOW for one year's subscription
to Radio World (52 numbers) and get the
blueprint FREE; also the October 16 issue
FREE, and panel nameplate FREEI Keep
informed on this fine circuit by reading
Radio World.

RADIO WORLD
145 West 45th St. N. Y. City

ANY SET DESCRIBED IN

RADIO WORLD
BUILT TO YOUR ORDER. WRITE

M. LERNER
1498 Remsen Ave. Brooklyn, N. Y.

"Built Better"
Fixed Condensers and Resistors

Specified by HERMAN BERNARD
in the

FOUR AND FIVE TUBE
"DIAMOND OF THE AIR"
and in his newest marvel, the

Registered U. S. Patent Office
The ii -Tube Receiver of Exquisite Tone

BERNARD BATTERYLESS
HAYDEN'S SINGLETROL
BLAN'S ANTENNALESS

AEROVOX products are also used in
over thirty leading circuits and "B"
ELIMINATORS.

-THERE'S A REASON!

Aerovox Wireless Corp.
489-491-493 Broome St., New York City

THE BRETWOOD

Variable Grid Leak
Certified for

The Diamond

The Diamond of the Air Owes Some of Its Efficiency to This Leak

THE BRETWOOD
Improves Any Set!

Price, $1.50

SPECIAL PREMIUM SUBSCRIPTION OFFER
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
-To offer a year's subscription FREE for any
one of the following publications with one year's
subscription for RADIO WORLD

-RADIO NEWS or -BOYS' LIFE or
-RADIO DEALER or

-POPULAR RADIO or -RADIO (San Francisco) or
-SCIENCE AND INVENTION or -RADIO AGE.

This is the way to
-for the price of one:
-Send HIS today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-nine publications for twelve months.

get two publications
-Add 1140 a year extra for
-Canadian or Foreign Postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-If they eend renewals NOW!

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Age,
or Boys' Life (or $10.00 for two yearly subscriptions). (No other premium with this offer.)

Indicate if renewal.
Offer Good Until
January 15, 1927.

Name

Street Address

City and State
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THE ELIMINATOR
OF A, B, C VOLTAGE
F REE
NEW RADIO CATALOG

Write Today to

Chicago Salvage Stock Store
500 S. State 8t.. Dept. R.W., CHICAGO, U.S.A.
MORS THAN a score of new klts--all the latest

and best-with specified parts to build them-
at prices that mean big 1811.040 for you. And an
the latest parts and acee.snries aa advertised in

current radio
magazine. The
largest, most
complete a n d
up-to-date ra-

dio stock in
the world
Yours to
choose from
in We new

catalog
Write

for
your

(Concluded front page 9)
correct resistance of 3,000 to 5,000 ohms,
no standard rheostat that I know of
being able to carry 60 milliamperes. This
combination is in series with the fixed
resistance R3 of 3,000 ohms. The A
minus, B minus and C plus are a common
terminal.

Milliammeter Connection
A filament milliammeter having a scale

reading 0-75 should be placed in series
with the A plus lead. A normal fluctu-
ation in the AC input house supply will
not greatly change the filament voltage.
After the first adjustments are made
it may be found necessary to make re-
adjustments after a period of two to three
minutes, when no further adjustment will
be found necessary. By carefully follow-
ing the schematic (Fig. 2) and the pic-
ture wiring diagram (Fig. 1) the builder
should not experience any difficulty. All

FREE RADIO CATALOG & GUIDE of 1927 ideas
164 pages of special hook -is a with illus.

Malone. Mows sayings up to 50% on tandard radio
Parts. seta. kits. Be sure to get this thrl ty book before
you buy. Also please send address of ano her radio fan.
Write letter or postal NOW.
BARAWIK CO., 560 Monroe St., CHICAGO. U. S. A.

The BRETWOOD
Variable Grid Leak

Is a Remedy for Distortion

Precision Range, 14 to 10 Megohms

Much of the distortion present in radio receivers is due
to an overloaded detector tube. Too much power for that
lone tube to handle with fidelity. The Bretwood Variable
Grid Leak permits control of the grid circuit so that the
maximum efficiency without distortion is achieved. Put
a Bretwood Variable Grid Leak in your set and marvel at
the difference!

NORTH AMERICAN BRETWOOD CO.,
143 West 45th Street, N. Y. City

Enclosed find $1.50, for which send me one Bretwood Variable Grid Leak
(or $2.00 for leak with grid condenser attached) on five-day money -back
guarantee.

NAME

STREET ADDRESS

CITY and STATE
(Inquiries Invited from the Trade)

wires should be covered with Celatsite
tubing or be of heavy insulation.

The high voltage transformer has two
leads or wires which are connected to
the 110 -volt alternating current. From
the other side of the transformer provi-
sion is made for connections to the fila-
ment terminals of the power tube socket,
this being lighted by five -volt alternating
current.

Point of Caution
In using the A, B and C power plant,

care should be exercised as the potential
across the condenser bank and the trans-
former is of several hundred volts. A
severe shock is possible in handling the
unit even for a short time after the
power transformer has been disconnected
from the alternating current. This is due
to the fact that the condenser bank stores
up a large charge of electricity. Even-
tually the residual charge in the filter con-
densers dissipates through the eliminator
resistances.

After disconnecting the eliminator plug
from the socket and the 110 -volt line the
condensers may be discharged by plac-
ing the metallic part of a screwdriver or
similar instrument across the posts of the
condenser block for an instant.

RESULTS
Results Editor:

I have constructed the 4-tube Diamondof the Air and ant very much pleasedwith the results. I bring in stations from
all over the country with ease. I haveheard many other sets, but never have
such a good performer as the Diamond.
It is a super sensitive and super selectivereceiver.

Amos G. Allen,
141 Brighton Ave.,
San Francisco, Cal.

* * *

Results Editor:
I have constructed the Diamond of theAir and am more than pleased with itsability. I must commend the excellent

manner in which the drawings and direc-
tions were given. My set is the envy ofall my friends.

Clara Morton,
141 Picton St., East,

Hamilton, Ont.,
Canada.

INTERESTING TIP
Soda straws, when clipped into varnish

for some time, can be used for insulating
bus bar wire.

RADIO WORLD'S
QUICK - ACTION
CLASSIFIED ADS.

10 CENTS A WORD
10 WORDS MINIMUM.

CASH WITH ORDER.

SEND FOR PAMPHLETS OF THE GOOD-VIAN TUNER-In use for years and still good.rested and approved by many technical labor-ttories. L. W. Goodman, Drexel Hill, Penna.

BUILD YOUR OWN "B" ELIMINATOR our easyway. Total cost approximately $5.00. Clear recep-tion guaranteed. Complete drawings and instruc-
tions, $1.00. Radio Equipment Co., 621 Main Street,Mitchell, S. D.

FINE RADIO CABINETS. WE BUILDTHEM. Hardwood-Mahogany-Walnut. Writefor catalogue. Hickory Table and Novelty Co.,Hickory, North Carolina.

SINGLE CONTROL MAGNAVOX RADIO,
$65.00. Perfect condition. R. Schlegel, 1118 NorthNegley Avenue, Pittsburgh, Penna.
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THE NEW, IMPROVED
DIAMOND ZE AIR

Mfd by the ClapPEastham Co. Licensed under
Armstrong Patent No. 1,113,149 for Bruno
Radio Corh.
Complete Kit of Parts, with
Blueprint, ready to wire, as $3 750
Specified by HERMAN
BERNARD.

KITS FOR XMAS GIFTS
§344 KIT4 -Tube DIAMOND Kit $30.00

Filtrex Intermediate Power Pack $42.50
Bruno Regenatrol $60.00
Hammerlund-Roberts Hi -Q $63.05
S -M Shielded Six $95.00
And Kits for all Circuits
Bruno Products in Stock

B. C. L. RADIO SERVICE, INC., Dept. R.W., Send for Booklet

6 -Tube Wonder Circuit. Com-
plete Kit of Parts with Blue-
print, ready to wire. li
221 Fulton St., New York City

THE ONLY AUTHORIZED
SERVICE
STATION

Questions Answered, wiring Problem,
Solved. COMPLETE KITS as speet
fled by HERMAN BERNARD
JAYNXON LABORATORIES

17 DEY STREET NEW YORK CITY

PERFECT FILAMENT CONTROL
in the

"DIAMOND OF THE AIR"
Is Assured with AMPERITE

:11mInates hand rheostats. Simplifies set wiring. N-
ested as the only perfect Sternest control In every Penalar
tmstructIon set

dull Company
Dept. R.W.23, 50 Franklin St., N. Y. City

7he"SELF-ADJUSTING"Bileartat

How to Build

THE DIAMOND
Herman Bernard, cir-
cuit, has written an illustrated booklet on
"How to Build RADIO WORLD'S Improved Dia-
mond of the Air." Send 50c and get this
booklet, including a fullsized wiring blueprint
Send 56 for year's subscription and get book-
let, and blueprint FREE.
[Newsdealers or radio dealers, order the book-
lets with blueprints included, in quantity, direct
from American News Co. or branches.]

RADIO WORLD
145 WEST 45th ST. NEW YORK CITY

A 6 -TUBE CIRCUIT
BEAUTIFUL
TO EAR AND EYE

How to Build the

This Nameplate Free to Alit
Fully described in the October 16 issue of
RADIO WORLD by Herman Bernard.
Schematic and picture diagrams of the
wiring, textual wiring directions, step by
step; striking photographs of the com-
pleted receiver, all treated so that the
veriest novice in radio can build the
Bernard.

THE SET YOU TUNE
WITH YOUR THUMB!
Send 15c for October 16 issue

Blueprint of panel, subpanel and
wiring (complete), with Bernard's
constructional article $1.00
Or send 56 NOW for one year's subscription
to Radio World (52 numbers) and get the
blueprint FREE; also the October 15 issue
FREE, and panel nameplate FREE! Keep
informed on this fine circuit by reading
Radio World.

RADIO WORLD
145 West 45th St. N. Y. City

ANY SET DESCRIBED IN

RADIO WORLD
BUILT TO YOUR ORDER. WRITE

M. LERNER
1498 Remsen Ave. Brooklyn, N. Y.

Fixed Condensers and Resistors
Specified by HERMAN BERNARD

in the
FOUR AND FIVE TUBE

"DIAMOND OF THE AIR"
and in his newest marvel, the

Registered U. S. Patent Office
The (-Tube Receiver of Exquisite Ton.

BERNARD BATTERYLESS
HAYDEN'S SINGLETROL
BLAN'S ANTENNALESS

AEROVOX pruducts are also used in
over thirty leading circuits and "B"
ELIMINATORS.

-THERE'S A REASON!

Aerovox Wireless Corp.
489-491-493 Broome St., New York City

THE BRETWOOD

Variable Grid Leak
Certified for

The Diamond

The Diamond of the Air Owes Some of Ito Efficiency to This Leak

THE BRETWOOD
Improves Any Set!

Price, $1.50

SPECIAL PREMIUM SUBSCRIPTION OFFER
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
-To offer a year's subscription FREE for any
one of the following publications with one year's
subscription for RADIO WORLD

-RADIO NEWS or -BOYS' LIFE
DEALER or

-POPULAR RADIO or -RADIO (San Francisco)
-SCIENCE AND INVENTION or -RADIO AGE.

This is the way to
-for the price of one:
-Send UM today for RADIO WORLD
-for one year (regular price
-for 52 numbers)

or -and select any one of the other
-nine publications for twelve months

get two publications
-Add 11.50 a year extra for
-Canadian or Foreign Postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-If they send renewals NOW!

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find 56.00 for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Age,
or Boys' Life (or 510.00 for two yearly subscriptions). (No other premium with this offer.)

Indicate if renewal.
Offer Good Until
January 15, 1927.

Name

Street Address

City and State
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THE ELIMINATOR
OF A, B, C VOLTAGE
F Yi EE
NEW RADIO CATALOG1927

Write Today to

Chicago Salvage Stock Store
609 8. State Bt., Dept. CHICAGO. U.S.A.
MORN THAN  score of new the latest

and best-with specified parts to build Mem-
el prizes that mean big serings for you. And all
the latest parts and acre...ries as advertised In

current radio
magazines. The
largest. most
complete and
up-to-date ra-

dio stock in
the world.
Yours to
choose from
tu this new

catalog.
Write

for
Your

(Concluded front page 9)
correct resistance of 3,000 to 5,000 ohms,
no standard rheostat that I know of
being able to carry 60 milliamperes. This
combination is in series with the fixed
resistance R3 of 3,000 ohms. The A
minus, B minus and C plus are a common
terminal.

Milliammeter Connection
A filament milliammeter having a scale

reading 0-75 should be placed in series
with the A plus lead. A normal fluctu-
ation in the AC input house supply will
not greatly change the filament voltage.
After the first adjustments are made
it may be found necessary to make re-
adjustments after a period of two to three
minutes, when no further adjustment will
be found necessary. By carefully follow-
ing the schematic (Fig. 2) and the pic-
ture wiring diagram (Fig. 1) the builder
should not experience any difficulty. All

FREERADIO CATALOG & GUIDE of 19-7 ideas
164 pages of special hook-ups with illus-

trations. 21wwe wrings up to 50% on stands d
Parts, sets. kits. Be sure to get this thrifty book before
YOU buy. Also please send address of another radio fan.
Write letter or postal NOW.
BARAWIK CO.. 560 Monroe St.. CHICAGO, U. S. A.

The BRETWOOD
Variable Grid Leak

Is a Remedy for Distortion

Precision Range, Va to 10 Megohrris

Much of the distortion present in radio receivers is due
to an overloaded detector tube. Too much power for that
lone tube to handle with fidelity. The Bretwood Variable
Grid Leak permits control of the grid circuit so that the
maximum efficiency without distortion is achieved. Put
a Bretwood Variable Grid Leak in your set and marvel at
the difference!

NORTH AMERICAN BRETWOOD CO.,
143 West 45th Street, N. Y. City

Enclosed find $1.50, for which send me one Bretwood Variable Grid Leak
(or $2.00 for leak with grid condenser attached) on five-day money -back
guarantee.

NAME

STREET ADDRESS

CITY and STATE
(Inquiries Invited from the Trade)

wires should be covered with Celatsite
tubing or be of heavy insulation.

The high voltage transformer has two
leads or wires which are connected to
the 110 -volt alternating current. From
the other side of the transformer provi-
sion is made for connections to the fila-
ment terminals of the power tube socket,
this being lighted by five -volt alternating
current.

Point of Caution
In using the A, B and C power plant,

care should be exercised as the potential
across the condenser bank and the trans-
former is of several hundred volts. A
severe shock is possible in handling the
unit even for a short time after the
power transformer has been disconnected
from the alternating current. This is due
to the fact that the condenser bank stores
up a large charge of electricity. Even-
tually the residual charge in the filter con-
densers dissipates through the eliminator
resistances.

After disconnecting the eliminator plug
front the socket and the 110 -volt line the
condensers may be discharged by plac-
ing the metallic part of a screwdriver or
similar instrument across the posts of the
condenser block for an instant.

RESULTS
Results Editor:

I have constructed the 4 -tube Diamondof the Air and ant very much pleasedwith the results. I bring in stations from
all over the country with ease. I haveheard many other sets, but never have
such a good performer as the Diamond.
It is a super sensitive and super selectivereceiver.

Amos G. Allen,
141 Brighton Ave.,
San Francisco, Cal.

Results Editor:
I have constructed the Diamond of the

Air and am more than pleased with its
ability. I must commend the excellent
manner in which the drawings and direc-
tions were given. My set is the envy ofall my friends.

Clara Morton,
141 Picton St., East,

Hamilton, Ont.,
Canada.

INTERESTING TIP
Soda straws, when dipped into varnish

for some time, can be used for insulating
bus bar wire.

RADIO WORLD'S
QUICK - ACTION
CLASSIFIED ADS.

10 CENTS A WORD
10 WORDS MINIMUM.

CASH WITH ORDER.

SEND FOR PAMPHLETS OF THE GOOD-WAN TUNER -1n use for years and still good.rested and approved by many technical labor,tories. L. W. Goodman, Drexel Hill, Penna.

BUILD YOUR OWN "B" ELIMINATOR our easyway. Total cost approximately $5.00. Clear recep-tion guaranteed. Complete drawings and instruc-
tions, $1.00. Radio Equipment Co., 621 Main Street,Mitchell, S. D.

FINE RADIO CABINETS. WE BUILDTHEM. Hardwood-Mahogany-Walnut. Writefor catalogue. Hickory Table and Novelty Co.,Hickory, North Carolina.

SINGLE CONTROL MAGNAVOX RADIO,
665.00. Perfect condition. R. Schlegel, 1118 North
Negley Avenue, Pittsburgh, Penna.
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KITS FOR XMAS GIFTS
THE NEW, IMPROVED

DIAMOND THE AIR
Mfd by the Clapp-Eastham Co. Licensed under
Armstrong Patent No. 1,113,149 for Bruno
Radio Corp.Complete Kit of Parts, with $37.50
Blueprint, ready to wire, as
Specified by H E R M A N
BERNARD.

4 -Tube DIAMOND Kit $30.00
Filtrex Intermediate Power Pack $42.50
Bruno Regenatrol $60.00
Hammerlund-Roberts Hi -Q $63.05
S -M Shielded Six $95.00
And Kits for all Circuits
Bruno Products in Stock

B. C. L. RADIO SERVICE, INC., Dept. R.W., Send for Booklet

KIT
6 -Tube Wonder Circuit. Com-
plete Kit of Parts with Blue -4/
print, ready to wire. .4
221 Fulton St., New York City

THE ONLY AUTHORIZED
SERVICE
STATIONf/ I 0 0

Question. Answered, Wiring Problems
Solved. COMPLETE KITS as .110.1 -

fled by HERMAN BERNARD
JAYNXON LABORATORIES

57 DEY STREET NEW YORK CITY

PERFECT FILAMENT CONTROL
in the

"DIAMOND OF THE AIR"
Is Assured with AMPERITE

Eliminates hand rheostats. Simplifies set wiring. A.
canted as the only perfect filament control In every popular
construction set.

company'
Dept. R.W.23, 50 Franklin St., N. Y. City

Jhe "SELF-ADJUSTING")Theartat

How to Build

THE DIAMOND
Herman Bernard, designer of this wonder cir-
cuit, has aerate,: an illustrated booklet on
"How to Build RADIO WORLD'S Improved Dia-
mond of the Air." Send 50c and get this
booklet, including a full-sized wiring blueprint
Send $6 for year's subscription and get book-
let, and blueprint FREE.
[Newsdealers or radio dealers, order the book-

lets with blueprints included, in quantity, direct
from American News Co. or branches.]

RADIO WORLD
145 WEST 45th ST. NEW YORK CITY

A 6 -TUBE CIRCUIT
BEAUTIFUL
TO EAR AND EYE

How to Build the

This Nameplate Free to AIR

Fully described in the October 16 issue of
RAM° WORLD by Herman Bernard.
Schematic and picture diagrams of the
wiring, textual wiring directions, step by
step; striking photographs of the com-
pleted receiver, all treated so that the
veriest novice in radio can build the
Bernard.

THE SET YOU TUNE
WITH YOUR THUMB!
Send 15c for October 16 issue

Blueprint of panel, aubpanel and
wiring (complete), with Bernard's
constructional article $1.00
Or send $41 NOW for one year's subscription
to Radio World (52 numbers) and get the
blueprint FREE; also the October le issue
FREE, and panel nameplate FREE! Keep
informed on this fine circuit by reading
Radio World.

RADIO WORLD
145 West 45th St. N. Y. City

ANY SET DESCRIBED IN

RADIO WORLD
BUILT TO YOUR ORDER. WRITE

M. LERNER
1498 Remsen Ave. Brooklyn, N. Y.

EROVOX
"Built Better"

Fixed Condensers and Resistors
Specified by HERMAN BERNARD

in the
FOUR AND FIVE TUBE

"DIAMOND OF THE AIR"
and in his newest marvel, the

Registered U. S. Patent Office
The I -Tube Receiver of Exquisite Tow

BERNARD BATTERYLESS
HAYDEN'S SINGLETROL
BLAN'S ANTENNALESS

AEROVOX products are also used in
over thirty leading circuits and "B"
ELIMINATORS.

-THERE'S A REASON!

Aerovox Wireless Corp.
499-491-493 Broome St., New York City

THE BRETWOOD

Variable Grid Leak
Certified for

The Diamond

The Diamond of the Air Owes Some of Its Efficiency to This Leak

THE r RETWOOD
Improves Any Set?

Price, $1.50

SPECIAL PREMIUM SUBSCRIPTION OFFER
For NEW RADIO WOR

Radio World has made arrangements
-Ta offer a year's subscription FREE for any
ene of the following publications with one year's
subscription for RADIO WORLD

-RADIO NEWS or -BOYS' LIFE
DEALER or

-POPULAR RADIO or -RADIO (San Francisco) or
-SCIENCE AND INVENTION or -RADIO AGE.

D Subscribers Ordering NOW
This is the way to

-for the price of one:
-Send Sege today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-nine publications for twelve months.

get two publications
-Add am a year extra for
-Canadian or Foreign Postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-If they send renewals NOW!

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th Street, New York CIty.
Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Age,
or Boys' Life (or $10.00 for two yearly subscriptions). (No other premium with this offer.)

Indicate if renewal.
Offer Good Until
January 15, 1927.

Name

Street Address

City and State
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MARK RHEOSTAT POSITION
The

VICTOREEN

"UNIVERSAL
-breathes a vibrant living

message into your home

Victoreen R. F. Transformers

$7.00
The Victoreen R. F. transformers have

been called the heart of the circuit. This
unit has a 2 inch diameter air core, per-
mitting a minimum of wire to be used to
obtain the proper inductance. The result
is a very sharp curve or peak. The field
is in close proximity to the coil, practically
eliminating feed back and enabling the
transformers to be placed in close relation
to each other. Interstage oscillation is
prevented and the amplification constants
are uniform, due to a special adjustment
which is made and then sealed at the fac-
tory. No other adjustments are required
by the purchaser.

Victoreen Rheostats-Potentiometers
$1.20 $1.50

The only rheostat with zero temperature
coefficient no matter how warm the unit
becomes the resistance remains absolutely
constant.

Victoreen rheostats have double the num-
ber of turns of wire on ordinary rheostats
-that means twice as fine adjustment.

This three terminal rheostat simplifies
wiring. Made with 5 resistance, 2, 6, 10,
20, 30 ohms.

Victoreen Potentiometers
200 and 400 ohm resistances.

The Victoreen Master
Control Unit $19.50

Extra Condensers 54.50
Featuring individual compensation with

all the advantages of two dials but eliminat-
ing freak dial settings. Not a single dial
control.

The Victoreen Master Control is fur-
nished wtih two .0005 variable condensers
attached.

The design of the unit has been so care
fully planned that one or two additional
condensers may be assembled to the unit
by means of the holes provided in the
metal unit panel, making it applicable for
any multi tube set. In fact, the uses that
this unit can be applied to are so broad,
that any set requiring two, three or four
condensers of .0005 capacity can be easily
controlled by the means of one dial. By
use of the compensator, attached to the
condenser on the extreme end, adjustment
is permitted up to 20 degrees, permitting
a 360 degree motion of the compensator
knob.

Write us for your blue print

The George W. Walker Co.
Merchandisers of Victoreen Products

6528 Carnegie Ave., Cleveland, 0.

(Hayden)
SO THAT you may know at about what point you should turn your rheostat toobtain maximum results, and if the rheostat knob has to be turned beyond thatpoint the battery needs charging, drill a small hole near point indicating the

proper voltage point and whiten.

For Accurate
Circuit Control

Use

ELECTRAD ROYALTY
VARIABLE HIGH

RESISTANCES
IMPORTANT refinements assure uniform flow of current, purer tone andpositive control of volume. Resistance always accurate at each point andeasily regulated. Eleven ranges. E Range $2. Others $1.50.

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

The Improved ELECTRAD METALLIC GRID LEAK

GIVES clearer reception with greater
signal strength. The resistance

element is fused to inside of glass. Un
affected by heat, cold, moisture or
climatic conditions. Price 60c.

t -C 1.1

METALLIC
12? FCf rA /drr

ELECTRAD, Inc.
428 Broadway New York, N. Y.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for

elease find enclosed

SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year for Foreigo
Postage: 50c foe Canadian Post-
age.

City end State

145 West 45th Street, New York City
(Just East of Broadway)

months, for which
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(Joel Feder)
SANTA is busy these days at the mike

no less than at the toy counter.

BOYS' DESERTION

OF FARM IS LESS

BECAUSE OF RADIO
CHICAGO.

Radio is doing more than any other one
thing to bring country boys back to the
farm from the cities, according to Harold
C. Lewis, who has just completed a sur-
vey of the aims and ambitions of 2,500
farm boys who are in his student body
.of 5,000 this year.

"I do not refer to the obvious enter-
tainment that radio brings to the farm of
evenings," said Mr. Lewis.

"I refer to the high wages that radio
installation, service and salesmanship
have brought to thousands and thousands
of country boys. Statistics just made
among the 2,500 farm boys who have
come to our school this year show that -75
per cent of them are planning to return,
upon graduation, to the farm.

'Five years ago in our files I find that
50 per cent of all farm boys coining to
us planned to stay in the city the rest of
their lives. Then wanted to leave the
farm. Now they want to get back.

"Radio interested them in electricity.
Thousands and thousands of farmhouses
today are lighted with electricity and
equipped with labor-saving devices mere-
ly liecanse the hoy of the house got in-
terested in radio, took to fooling with
electricity and decided to modernize the
old holm with electrical conveniences.

"Soon the family is able to milk, thresh,
husk corn, sew, wash dishes and separate
cream %%ith machinery the boy has in-
stalled. 'Thousands of farm boys are earn-
ing from $50 to $75 a week outside their
farm wages as electrical experts for radio
and other electrical equipment. This, con-
sidering their living expenses, amounts to
much more than the average vouth makes
in the city."

Best Christmas Gift
This Marvelous t S. T. 5 t $40 will
bring as much joy and ha piness in a
home as thr most expensiv set.

Send your order to -day so as to insure
Christmas delivery.

RADIO NEWS s RADIO WORLD

GIVE BST -5 CERTIFICATE OF MERIT
A $75 Set Direct from Factory at $40

GUARANTEE
I received my B. S. T. radio set two

weeks ago and I am very well pleased
with it.

I had the set working in fifteen
minutes and at the end of two hours
and a half I had twenty-nine stations
logged. The set brings in new stations
almost every night.

The cabinet is very well constructed
and the people that have seen it say
that it is a very beautiful set.

G. C. PARRISH, Dallas, Oregon.

New model cabinet, Du
wide, height 9/2, top

IMMEDIATE
DELIVERY

Satisfaction or Money Back
Each receiver is tested and
retested, boxed and inspected
before leaving factory, and
guaranteed to reach you
direct in perfect condition.
Workmanship throughout
guaranteed the best. As-
sembled by experts.

Renaissance
Model Console

With built-in Utah Unit
Loud Speaker and commo-
dious compartment in which
there is ample room for bat-
teries, charger, eliminators,
etc.

Pont Disco finish; base 21" long by 8"
21" by 6". Five-ply walnut veneer
piano finish.

COMPLETE
RECEIVER

BST -5
Loud Speaker
and Console

$51.00
As Illustrated

Send Check or
P. 0. Money Order

HIS highly sensitive, powerful and selective BST -5 radio receiver has all up-to-the-minute
I improvements. Heavy aluminum automobile type chassis, shielded against stray currents

and distortion. flexible grip, Universal type sockets, eliminating microphonic noises. Has
provision for battery eliminator and any power tube. Fahnestock clips on sub -panel for
adjusting C battery, has voltages for power tube. Efficient on either long or short aerial,
including indoor aerial. This BST -5 sets a new standard for true tone values and selectivity.
This BST -5 gives greater volume than many six -tube sets and consumes less current.

GUARANTY RADIO GOODS CO.
145 West 45th Street New York, N. Y.

RADIO WORLD Guarantees the Responsibility of This Advertiser
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eN w and Improved
FRESHMAN
MASTERPIECt

Genuine R. C. A. Radio-
trons are recommended
for use with Freshman
Masterpiece Receivers.

December 18, 1926

THIS wonderful radio, in its handsome genuine mahogany
cabinet, opens the door to the world's finest entertainment

-operas-dance music-lectures-sports of all kinds; just
take your pick. A large cone speaker of great volume and
superb tone is built right in the cabinet.

OPERATES BY ELECTRICITY
By installing the Freshman "A B C" Power Supply this new set works right from your light socket

Write for our new 48 -page book illustrating and describing all Freshman Masterpiece Products

Chas. Freshman Co., Inc. Freshman Building New York
2626 W. Washington Blvd. Chicago

Worlds greatest Radio


