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The development of radio cen-
ters around the radio tube. In
offering this new type we take
another forward step in fulfill-
ing the obligation of leadership.

Five Volt
Y amp. Filament
Mu of Thirty

- With the advent of the CX-340, heights of effici-
ency heretofore unattainable in resistance and im-
pedance coupled audio circuits are placed within
easy reach of the radio world. This new Cunning-
ham Radio Tube is especially designed for use in
receiving sets employing resistance or impedance
coupled audio frequency amplification.

Consult your dealer as to its proper installation
or write us for the special CX-340 Bulletin.

Sixteen Types all in the Orange and Blue Carton
E. T. CUNNINGHAM, Inc.
NEW YORK CHICAGO SAN FRANCISCO

Manufactured and sold under rights, patents and inventions owned and/or controlled by Radio Corporaticn of America. °
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eiglerginger

Why pay $25 or $30 for a radio

speaker, when you can enjoy a su-
. perb quality of reproduction for
much less?

Thousands of owners from coast to
coast are delighted with the tone qual-
ity of the Meistersinger—a Cone of
magnificent physical beauty that
covers the entire range of broadcast
music. Due to the cxclusive dircet-
drive unit with eight connections to
the diaphragm, this Cone easily
handles the output of the most power-
ful multi-tube reccivers.

:

. The Double Duty
Speaker po

Use the Meistersinger as a Table Model
or detach the art metal base and hang it
on the wall. (15 ft. of cord with ecach
Cone.)

Ask Your Dealer to Demonstrate
or Write Us.

TowERMPFG. CORP.

Boston, Mass.
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Radio Fnergy Unit

Radio’s most revolutionary development! Run this cront o _
radio direct from house current outlet. Ordinary 110 elshe ol 3 e et s

volt 60 cycle domestic electricity transformed mechan- the size of an ordinary A" stor-
. a a o age battery—operates without
ically into smooth, quiet radio A, B and C power as you interfering hum and with the

use it. Radio power supply annoyances ended for all certainty of an electric motor.

time. A snap of the switch is the only demand radio bxﬁ ‘
will make upon you from NOW ON.
No more batteries to fuss with. 7

No more trickle chargers to watch. 6[UbCAC RCCCNCI'S

No more keeping something filled with water. Jor use with Crosley RadicEneny Ui

Crosley radios designed for use

No batteries to renew or recharge.

d . with this marvelous power sup-
No upsetting the home to have the radio b bt e A Ee BOWer sup:
serviced. model at $70 and the AC-7-C,

a 6-tube console at $95.

See these wonderful sets at any Crosley dealers, or

write Dept. 22 for descriptive literature. Crosley sets are licensed under
Armstrong U. S. Patent No.
1,113,149, or under patent appli-

The Crosley Radio Corporation .o, Rite Freosene

patents issued and pending.

Powel Crosley, Jr., Pres. Cincinnati, Ohio. Price slightly higher west of the
A Rocky Mountains.

CROSLEY
ULTRA
MUSICONE
, $9.75
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OUTFIT
INCLUDED IN COURSE

Instruments shown here and others—sent to
our students free of extra cost.

Clip coupon now—find out all about this
big uncqualled offer while you still have time
to take advantage of it. Our training is in-
tensely practical—these instruments help you
learn to do the practical work. Receiving sets,
from simplest kind to thousand-mile receiver.
Many other big features.

J. E. SMITH
President

My Radio Training Is the Famous ‘“Course
That Pays for Itself”’

Spare time carnings are casy in Radio when you know it
the way we teach you. Increase your income almost from
the start of your course thru practical knowledge we give
you. We show you how to hold the job, then our Employ-
ment Department helps you get one. Free book “Rich Re-
wards in Radio” tells how.

Howard B. Luce of Friedens. Pa., made $320 in 7 weeks during his spare
time. D. H. Suitt of Ncwport, Ark., writes, “While taking the course I
carned in spare time work approximately $900.” Earl Wright of Omaha,
reports making §100 in a short time while taking his course—working at Radio in his
spare time only! Sylvester Senso, 207 Elm Strect, Kaukauna, Wisc., made $500

And when your training is completed you’re ready to step into a real big
Radio job like C. C. Gielow, Chief Operator of the Great Lakes Radio Tele-
graph Company; E. W. Novy, Chief Operator of Station WRNY; Edward

Stanko, Chief Operator of Station WGR:; and hundreds of other N. R. T.
Trained men.  The National Radio Institute, originators of Radio Home-Study Training.

established 1914, today offers you the same opportunities these men had, under a contract
that pledges you full satisfaction or money refunded on completing our training.
your big chance to get into Rudic—mail coupon for FREE Book and proof.

It’s

Book, 64 pages,
about the Radio

YOU can learn

through our test
advantage of ti
along at $25 or
El':@ pleasantly and 1

Don’t envy the other
cash! Our proven ho
possible for you, too,

earn enough money so you can enjoy the good things
One of the most valuable books ever written on
Radio tells how—interesting facts about this great field,
and how we can prepare you, quickly and easily in vour

of life.

spare time at home, to

can do what others have done through our training. GET
THIS NEW FREE BOOK.

J. E.

NATIONAL RADIO INSTITUTE

Dept. EB-9

If you're earning a penny less than $50 a weck.
clip coupon now for FREE BOOK!

portunities—in work that is alinost romance!

_' to be a Radio Expert, capable of holding the big
e

% pa.y jobs

Clip Coupon for Free Book

New
profusely iliustrated, tells all
profession. thousands of op-

quickly and easily at home,
ed, improved methods. to take
hese great opportunities! Why go
€35 or $43 a week, when vou can
n a comparatively short time learn

fellow who's pulling down the big
me-study training methods make it
to get ready for a better job, to

step into a big-pay Radio job. You

SEND COUPON TODAY.
SMITH, President
WASHINGTOCN, D. C.

Coupon
Brings
Free Book
Mail It

NOW!
_’
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way, send me your FREE

BOOK, “Rich Rewards in Radio.”

and all information about your
tical, home-study, Radio Course.
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¢ Needs == -

t Trained3~ ~
S Men « National
‘9 Radio Institute
/44/4”53 Dept. EB-9
'”/V Washington, D. C.
D Ar. Smith:
// Withouteagbliglatinl; tlilc in any
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Majestic ‘B" Gurrent Supply

delivers pure direct current-from yourlight socket

“B"Power at ful} strength
any time-and allthe time

Majestic“B”is fully PERN RIS ayeall }"? G-G-H double
guaranteed.Noacids LSRR sealed — moisture
or liquids. No hum., SRR ) proof condenser posi-
Uses Raytheon tube. Nely|  Zp=== tively preventsbreak-
No filament to burn out. — 2 down due to heating—
Voltage can be accurately = WASWISS the cause of 95% of the
adjusted to varying condi- (& 3= trouble experienced with
tions in any city—and on ) ezt B-battery eliminators.
every set.

caused by poor “B” power. Majestic gives you an even, con-

tinuous flow of “B”’ current today, tomorrow —whenever you
turn on your set. It’s economical, too. When you put a “Majes-
tic” to work it stays put. You’ll never have to “replace” it as you
did “B” batteries. Majestic’s first cost is low, and the upkeep only
a fraction of a cent per hour.

To know how good, really good radio reception can be, try a
“Majestic” on your radio set. Your dealer will arrange a trial with-
out obligation to buy. Phone him today.

[ ——— Majestic Master-B
- - - » 5
Majestic Standard-B alest‘c s%ge% b Positive control of all
Capacity, nine 201-A § output voltage taps. For
tubes or equivalent. 45 Capacityonetotwelvetubes, |} sets having highcurrent
miliamperesat 135volts. including the use of power |§ draw or sheggynﬁﬁm;gt
t“b_eSQ 45 mils, s N 5 :

$26.59 at 150 volts.. | 150 voles.

West of Rocky Mts., £29.00 ( (ASJILLUSTRATED) o= = s310 5 o
Raytheon Tube $6.00 extra ] West of Rocky Mts. $31.50 ! West of Rocky Mts. $34.00
. Raytheon Tube $6.00 extra @ Raytheon Tube $6.00 extra
L

Can Be Purchased on Deferred Payments

GRIGSBY ~ GRUNOW ~ HINDS ~ CO. 4572 ARMITAGE AVE, CHICAGO-ILL
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Editorial and General Offices, 230 Fifth_Avenue, New York
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NEW RADIO “THINGS” WANTED

By HUGO GERNSBACK

HE progress of Radio has been rather slow during the past two
vears. From the experimenter’'s standpoint there have been few
really new things to occupy him. There have been no revolu-
tionary circuits, nor. as a matter of fact, do we expect them.
Radio progress during the past two years may be said to have been
refinement and improvement of what we already had. But there are
many things still to be worked out, and a great deal of progress, as
a matter of fact, the greatest progress, is as yet to come. The
tiouble with most of us is that we follow the well-beaten path. and
as a rule we follow the leader. Very few experimenters and designers
have the courage to step out from well-worn radio paths, because,
as a rule, they are afraid that the results of their labors will be
called freaks or worse. .
A condition of this kind, of course, does not worry the progressive
man, who, many times., has seen the very thing that was condemned
come into favor and acclaimed in the end. When, in 1908, for in-
stance, | published the first book on radiotelephony, entitled "The
Wireless Telephone,” there was no such thing as a radiophone, be-
cause we did not then have the necessary vacuum tube. 1 described
minutely many systems for accomplishing the thing, and I was laughed
at by the press and others for my pains, but nevertheless it all came
about practically along the lines 1 had predicted.
When, in 1921, 1 prophesied the single control, multi-tube radio set,
it was said that such a thing was impossible of accomplishment, and
the experimenters as well as the trade for years

such condensers today, to take up a minimum of room, if such con-
densers are needed. It is known, for instance—a fact which has been
forgotten for many years, that by placing a variable condenser
into castor oil, or some other high grade oil, the capacity of the con-
denser will be quintupled. In other words, by employing the oil immer-
sion, we could make a i3-plate condenser one-fifth as large as we
have at the present time for any given capacity. Furthermore. the
equivalent of a |7.plate (.00035 mf.) condenser can be made by
means of two metallic plates, separated by a sheet of mica. Of course
the losses in such a condenser are comparatively high, but it is believed
that these losses can be overcome by a greater efficiency elsewhere in
the circuit.

It certainly is possible to turn out the equivalent of a 17-plate con-
denser in a space not larger than a paper book of matches, In-
ductances can be correspondingly small by means of the spider-web
type of coil or even by means of a more efficient cylinder type of
coils, wound with small ‘wire such as No. 36 B. & S. gauge, enameled.
It may be said that such coils also have losses, but we need not be
concerned with this, because it is most likely that the set will have
an oscillatory circuit, when it becomes necessary to kill oscillation
anyway, and we might just as well have the losses in the coils or con-
densers as to get the losses by other "'doctoring'” means.

On the other hand, the future portable radio set, of the 5- or 6:tube
variety, will probably not have any variable condensers at all. We may

visualize the following system, which, to the best

refused to work on such sets, but nevertheless

of my knowledge, has never been described so far.

they are an actuality today and will be the
standard during the next two years. s

The random thoughts which 1 set down here on the preseat
at this time may prove to be of a similar nature
and time alone will tell whether the ideas are
sound or not. RADIO NEWS, at my instigation.

Super-Regenerative lines. The Armstrong Super-
Regenerator is one of the most wonderful circuits
that we possess. It is believed that in time this
circuit will be the one that may yet prevail,
because by means of it we can, with one or two
tubes, accomplish the same thing that is done
today with anywhere from 6 to 10 tubes. Un-
fortunately the circuit has nesver been perfected,
due to its critical nature, but it is believed that

Imagine three small stationary spider-web

. In schich the Editor comments coils, Then imagine three like coils mounted on
tendency n sradio
circles to follow the well-known Calf
Path—and suggests a few profitable
lines for future experiment—ichat tionary coils, or receding from them. The
recently started a set-building contest along the | the Super-Regenerator promises—the -
need for truly portable scts—and the
desirability of commercial apparatis
to make them practicable—new tubes,
neww condensers, new coils—and fins
ally adds a practicable ‘‘sorinklc” of
his own invention—the “Cane Loop.”
which makes a most compact and
portable antenna for any set . . ..

a shaft, all to be parallel to each other. The
three spider-web coils mounted on the rotating
shaft swing back and forth approaching the sta-

scheme may be likened mechanically to three
variable condensers mounted on one shaft, cxcept
that instead of the plates we have six spider-web
coils, three stationary, three rotatable. The tun-
ing is then done by means of the rotating shaft.
The six coils, of course, will be the radio-frequency
transformers functioning as variometers. The sta-
tionary coils may be the secondaries, and the ro-
tatable ones the primaries, or vice-versa. Such

sooner or later a solution will be found which will
make this circuit come to the fore.

It certainly deserves this recognition. The Super-Regenerator is
the ideal set for portable purposes. and where room is limited, all of
this providing it is built so that it can be controlled. Here is a most
fertile ground for research and for experimental work, and 1 suggest
to experimenters that they busy themselves with this circuit. Perhaps
some new combination will be found that will solve the problem.

Right here ! wish to say that it is not always the new and revolu-
tionary thing that is apt to become important. Sometimes an old and
forgotten principle can be brought to the fore under new circum-
stances. For instance. the principle of the Marconi Radio Beam System
of today was discovered by Heinrich Hertz in 1888. It was minutely
described by him, but nothing much was done for some twenty years,
until Marconi picked it up again and is now utilizing it.

The same is the case with many other well-known radio principles,
which may be found in text books, in magazines, and in t%e patent
press, These things may have been obsolete ten, fifteen, or twenty
years ago, but, due to later and newer developments of other appar-
atus, are of great importance today, or will be in the future.

At the present time there is need for the following new equipment:
Experimenters and manufacturers need a new miniature vacuum tube.
Such a radio tube, of the {99 type, should measure about ;-inch
diameter by an inch to an inch and a quarter high., over all This
would make it the smallest tube commercially available, It could
be equipped with a bayonet socket to take wnp little more room than
the diameter of the tube, and with such a tube it would be possible
to make a small portable radio set the size of a box camera.

RADIO NEWS has alreadv taken the initiative, and is urging tube
manufacturers to bring out such a tube, which we hope they soon will.
It is felt that miniature radio sets will be in great demand. There
is no such thing as a convenient portable set c. the market today.
Most of the sets made are far too large and too heavy. With these
small tubes it should be possible to build a set that does not weigh
more than two or three pounds, and that can bec slung around the
shoulder like a camera, to be taken on long trips, for vacation pur-
poses, and for general traveling.

Furthermore, small sets of this kind can be made for apartment
dwellers. and wherever a small set is needed to be carried from one
place to another. It may be said that, given such miniature vacuum
tubes, we would still need small condensers. It is possible to make

coils can be made very small, and need not be
larger than about 2 inches in diameter. The thick-
ness need not be more than one-eighth of an inch. Shielding may be ap-
plied between the various units, if this be necessary.

We have here, then, a condenserless set, which should be excellent
for portable purposes., and where there is a minimum of room avail-
able. Having disposed of the small tube, the small condenser (which,
after all, may not be needed), and the problem of small inductances,
vou may now rightly ask, "What becomes of the aerial and ground?”
Here again there seems to be no difficulty. 1 have tried, with very
good success, a device which | call the “Cane Loop,” and which was
made up as follows: I wound rather heavy single-conductor lamp cord
on a stick 174" in diameter by 33” long. This used up approximately
100 feet of wire. he “Cane Loop” can be used like any other loop.
and is directive, as is the regular loop. and while it may not be
quite as efficient, it still does the work nicely and brings in distant
stations very well.

The "Cane Loop” can be used either horizontally or vertically. It
may be laid on the floor or stood in a corner, or otherwise tucked
out of the way. It has not quite the directive qualities of the square
loop, which may be said to be a good thing, because it need not be
rotated and turned. as does the usual loop. This, of course. makes
it not quite so selective, but for purposes of portability, and where there
is a minimum of room, it will prove ideal.

You will still say that such a loop is too big and can not be com-
pressed into the space of a box camera. | already have an answer for
this, as well. A collapsible and flexible “Cane Loop” may be con-
structed as follows: On a smooth broom handle start to wind 100
feet of lamp cord, similar to that described before, but see that be-
tween successive convolutions ;" cotton tape is placed in such a
way that one turn nf wire goes over the cotton tage, the next one
under it. and so forth. There should be two such pieces of tape, one
on each side of the “Cane Loop.” Then, when the loop is finished,
the ends of the tape may be sewed to the insulation of the wire,
and the broom handle may be slipped out. This gives a flexible sort
of "*snaky’ loop which may be rolled up into a very small compass and
placed on the inside of the portable set. When you need it, pull it
out and let it hang down., to be used in this position. There are, of
course, other ways by which to arrive at the same results, as, for
instance, using thin twine instead of tape, etc. Another flexible loop
of this kind can be made by winding the wire on a rubber hose.
although this is not quite as effective., because it can not be rolled
into such a small compass as by the other method described.

i 0 i ate ot

Mr. Hugo Gernsback speaks every Monday night at 9 P, M. from station WRNY on various radio and scientific subjects.
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T is a dark, stormy night. Thick, wet,

impenetrable fog descends. Soon -the

decks are wet, the vision is cut off and

the ship slows down to a slow speed.
The fog horn blats forth its lang roars
while the officers vainly try to pierce the
gloom. But while they cannot see, there is
a means by which they can determine their
direction and their position. Radio furnish-
es both, accurately and quickly.

Years ago, a ship in fog was lost: lost
not only to the sight of others but even to
the men operating it. They could not tell
where they were. Many cargoes and lives
paid tribute to this terrible demon, Fog.

In contrast to conditions in the old days,
we have now on shore the radio compass
stations operated by the United States Navy
and furnishing the position of a wessel at
request. On board the vessel there is the
direction finder by which the ship’s officers
can determine what course they are on, and
where they are, without asking or waiting
for any stations or radio operators. As the
radio compass station is the older of the
two systems, the Navy system will be de-
scribed first.

At every large and important harbor, the
Navy has erected a radio station for the ex-
press purpose of furnishing any and all
vessels with position bearings, by radio.
The transmitter has about it nothing pecu-
liar, except that in many cases it operates
from a remote-control system. Spark and
tube transmitters are used. The receiving
equipment is somewhat unusual, however.
A carefully calibrated loop-receiver is
used. Three stages of radio-frequency am-
plification precede the detector tube. Only
the first and detector circuits are tuned by
condensers, the other two stages being
coupled with iron-cored fixed transformers.
In appearance then, the set is a two-dial af-
fair with the four tubes all in one cabinet,
and greatly resembles the standard Navy
tuners, IP-501, SE-143, etc. With this re-
ceiver an external two-stage audio-fre-
quency amplifier of conventional design is
used. Shielding, verniers, calibrated dials,
a wave-length range of 250 to 1400 meters,
rugged construction, and excellent per-
formance are some of the characteristics of
these sets.

With the receiver is used the well-known
loop. While in theory the loop does not

Radio Aids to Navigation

Radio Compass and Direction Finder Are Explained

By C. WILLIAM RADOS

differ a particle from the loops one sees
everywhere in the radio stores, the Navy
loop is much better constructed, and is cali-
brated. It is placed several feet above the
receiving equipment and rotated by the oper-
ator. Switches enable him to secure any ad-
justment of the twelve turns of insulated
wire which form the loop.

As the loop is connected to the grid and
filament circuits of the first tube, we see that
an unbalanced situation exists. The grid cir-
cuit is very short. The filament circuit (to
ground, etc.) is very long. To compensate
this condition, a “balancing condenser” is
used which connects from grid to ground.
When continuous-wave signals are being re-
ceived, this is varied to the proper position,
as indicated by the sounds in the telephones.
‘With all the compass installations an accurate
clock is furnished.

OPERATION OF COMPASS

When a ship desires a radio-compass bear-
ing, it calls any compass station within
range and sends "QTE?Z*” This signal, on
800 meters, means, “What is my true bear-
ing?” The compass station signals back to
transmit on 8§00 meters. While the ship
transmits, the receiving operator swings his
loop until the ship signals fade out entirely;

As indicated by the dotted lines, the loop an-
tenna is in the upper part of the house.

Photograph courtesy of U. S. Navy.

By a simple method of triangulation, a ship captain can determine his position by means of radio '
signals, answered by the shore compass stations sending the ship its bearing.
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To_find the exact bearing of a ship or beacon
it is sometimes necessary to reverse the con-
nections to the grid of the tube.

if im.possible to eliminate them, then the
loop is swung to the minimum sound. At
the minimum position the operator stops; he
reads the bearing of the compass pointer
and signals the result, with the correct time,
to the ship. If a bearing from another shore
station is procured. the ship will know its
position accurately. If only one station is
within range the ship may obtain one bear-
ing, then steam along for some minutes and
obtain a second report. Then, by a matter
of simple mathematics, the navigator deter-
mines his position. Where a group of three
compass stations is located, at the entrance to
an important harbor, like San Francisco or
New York, one request from the master of
the ship is answered by the reports of three
simultaneous readings from as many inde-
pendent receivers. This is a very accurate
means of determining the ship’s position.

DIRECTION FINDER

Valuable and helpful as this system is, it
has serious shortcomings. In time of fog,
when every ship on the coast seems to “open
up” with full power and asks for bearings,
the congestion is heaviest and the delays
longest. Since ships on the coast are in
great danger during fog, it is imperative that
they be furnished information at once. The
raclio compass on shore cannot do this; hence
shipping companies are installing the direc-
tion finder, or loop equipment, aboard ship.
This very handy device enables the navigator
to get his own bearings from the shore sta-
tion without waiting. Around the important
harbors, the government has erected tube
transmitters operating on 1000 meters. These
are automatically operated and are of one-
half kilowatt, I.C.W. type. Every hour in
clear weather, and continuously in foggy
weather, these transmitters send out series
of dashes similar to the lighthouse code sig-~
nals. For instance, station A may send three
dashes for twenty seconds, and then remain
silent for twenty seconds. Since this infor-
mation is recorded in the navigation bul-
letins, ship captains and radio operators may
readily determine what station they are
hearing.

The captain dons a pair of ’phones. Swing-
ing the compass loop, which is up above on
the “flving bridge,” he turns it to a position
where he can no longer hear the dashes and
dots of a radio beacon. He glances at the
pointer of the compass loop dial. It reads,
say, N.N.W. Then swinging his loop again,
he picks up another compass beacon and gets
a bearing line from that station. In this

(Continued on page 1401)
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The Pleasures of "Hamming”

How a 1009 Radio Amateur Combines Bis Bobby
and His Education

By ANDREW R. BOONE

ROAM his battered and patched shack,

which shivers and shakes in the face

of inconsiderate winds sweeping in

from the Pacific Ocean and across
San Francisco Bay, Brandon Wentworth, 20
yvears old and a senior at Stanford Univer-
sity, California, talks regularly to his friends,
on all continents and aboard ships in all
occans, on 20- and 40-meter bands. For a
vear and a half now he has plied his key on
the hill, which sweeps the magic Santa Clara
valley for miles around and San Francisco
Bay toward the northeast, free from local
power-ling and radiating-receiver interfer-

The synchronous rectifier built by Mr, Scofield
for 601.

ence, No trees or nearby mountains threaten.
His messages are free to shoot out in all
directions. -

Pacific Coast amateurs experience difficulty
in crossing the mountainous barriers during
daytime. Wentworth strove faithfully to get
across the United States during the lighter
hours and even hoped to add the Atlantic
Ocean to his castern davtime radius. but
never succeeded.  Twice a day, at 7:30 A.
A, and at the same evening hour, he clamped
his headphones tightly to his cars and, for
an hour or longer on cach occasion, strained
for whatever auditory impressions the air
would bring from the European continent or
England.

Iis first satisfactory reward craslied about
him on a cold morning—across the Rocky
motmtains or bouncing on the waves of the
Pacific—the signals of Operator E. A. Maver,
G-21.7, Wickford, Essex. England. “Some
DX 16,000 miles, hi!”, the Britisher appended
to his verification card forwarded to the
American conversationalist that day. 601,
as Wentworth’s station is known, had called
G-2LZ at 7:30 A. M.. Pacific Standard
Time, and worked him with a signal inten-

231

sity of “R3".
IN TIME OF EMERGENCY

Nor is this Wentworth’s only good work.
His name first carried around the world
from Santa Barhara when that city was
stricken by the 1925 earthquake. Well within
ant hour after the major quakes the amateur,
luckily on the spot, had brought together a
few batteries and a very old spark outfit and
in a short time was in touch with a ship off
the immediate coast. This operator in turn
communicated . with naval headquarters at
San Diego and a fleet of destroyers was dis-
patched with guards aboard to prevent riot-
ing in the stricken city.

Wentworth, working under special orders

from the mayor, was the first to communi-
cate with the “outside world,” and for four
days, or until commercial companies had
restored their lines, handled 500 messages
daily with amateur station 6ZH at San Ysi-
dro, near Los Angeles.

In his cabin, one’s eve is first attracted to
a bank of DX cards tacked to the wall above
his transmitter. Two of his prizes show he
talked with G-2L.Z and NTT, the U. S. S.
Scorpion, when the latter was off Trieste,
Ttaly; he was the first Pacific Coast amateur
to work the United States navy in European
waters.

The list of countries reads like the stops
on a world cruise, for he has piled on his
desk verification cards to prove communica-
tion with all districts of Canada, Alaska,
Panama, Cuba, Mexico, Brazil, Argentina,
Chile, England, Italy, South Africa, Aus-
tralia, New Zealand, Japan, China, Philip-
pines, French Indo-China, India, Hawaii,
Tahiti, Samoa, Tasmania and Haiti. “Some
DX! Hil”

THE EQUIPMENT

The transmitter of 601 wuses a 50-watt
tube in a three-coil Meissner circuit, of
tuned-grid, tuned-plate type and low-loss
construction, having a normal input of 200
watts, to cover both the 20- and 40-meter
bands. For its power, rectified alternating
current is brought into the shack through a
synchronous rectifier, huilt by the “chief en-
gineer,” Philip Scoficld, a young graduate
clectrical engineer and ‘half-owner of the
station. The cost of this particular bit of
the apparatus totaled $15.00, which included
ene burned-out motor (obtained gratis from
the Federal Telegraph Company’s station
near Stanford), a 2-kw. 6600-volt transfor-
mer, similarly rebuilt, and the amateur’s
time. The source of the power is a 4400-volt

The antenna system of 601, above the shack.
which overlooks San Francisco Bay.

line from Stanford University, two miles
away.

The receiver uses Schnell’s hook-up, with
a wavelength range of 15 to 100 meters. It,
too, is low-loss; a two-tube affair with one
step of audio amplification.. At the outset
Wentworth maintained a wavelength of 200
meters, but moved down to 40 and 20 when
he found he could get greater distance, for
hoth sending and receiving. on the lower
bands. The receiver and wavemeter are of
sturdy construction. There is no wavering
in their performance, even though they are
amateur-made.

Except for the rectifier, all the apparatus
was made during spare time, before and after
classes. Some of it may not be expertly
finished, but it has cost very little; for the
amateur is a student of economics, not elec-
trical engineering. He heats the shack, for
instance, by means of two coils salvaged
from a burned-out heater and installed in an
inverted tin sauce pan. Total cost: $0.15.

The apparatus is not “fancy stuff,” but is
serviceable and stable. Wentworth has built
for cffhiciency, low power and low loss, as

(Continiwed on page 1382)

Interior of 601; left to right, wavemeter, receiver, using Sc}.mell hook-.up, range 15 to 100 meters;
keys, switches and plate-power rheostat; globe, stuck with pins of stations received; and the trans-

mitter; all built by Mr, Wentworth,
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A thick stack of DX cards is piled behind the wavemeter.
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What [s Next [nh Home Entertainment?

. Combination of Mofion Pictures and Radio Receprtion Available

ESEARCH for years in the science
of cinematography has resulted in
the commercial development of
motion-picture equipment adaptable
for use in the home. In order to make this

By EARL C. HANSON

propf cabinet to contain the motion-picture
projector.

Music to accompany the showing of the
film may be produced by the high-power
vacuum-tube electric phonograph described

The author’s experimental home-entertainment cabinet for reproduction of moving pictures, ac-

companied by music from radio broadcasting or a phonograph, as preferred.

practical it has been necessary to perfect,
first, a miniature machine for taking mo-
tion pictures; second, safety films; third,
a compact projector; and fourth, a sound-

in an article entitled “Electrifying Your
Phonograph,” appearing in Rapro NEws for
December, 1926, or by a radic receiving set.

The radio set and audion-amplifier elec-

trical phonograph may be mounted in a suit-
able cabinet together with a loud speaker,
(electrical energy from the home-lighting
circuit actuating the apparatus), and a mo-
tion-picture screen. When it is desired to
use this screen, it may be placed in an up-
right position. in one section of the front
of the cabinet. At other times it is re-
tained in a space provided for it directly
below the top of the cabinet. A loud
speaker of the cone type, for example, could
be placed behind the screen.

The motion-picture projector may be
placed in a cabinet lined with acoustic felt,
such as used in broadcast studios, sounds
from the projector mechanism being thus
confined. Opening the cabinet to put on
new film reels allows any accumulation of
heat produced by the special electric lamp
to escape. In the same cabinet, in a sep-
arate compartment, are the electric phono-
graph—motor., turn-table, suspension arm,
and magnetic pick-up. With this arrange-
ment the person operating the equipment
may change records and films without step-
pmg across the room to the cabinet con-

-taining the screen, loud speaker, etc.

By means of a remote-control board the
operator of the. phonograph-projector unit
may shut off room lights, start and stop the
phonograph motor, govern the volume of
sound emanating from the loud speaker,
change the artistic lighting effects of the
c'abmet, tune the radio set and operate the
lights in the projector and phonograph-
motor compartments of the cabinet. One
form of this remote-control unit is shown
in the illustration of the writer's experi-
mental cabinet. In one end of the cabinet
the in(!uction—type phonograph motor, the
magnetic pick-up, and the suspension arm
may be seen. A miniature electric light is
motnted on the pick-up to facilitate the
changing of needles.

When the moving-film type of phonograph
records is available to the public for use
on electrical reproducing instruments, instead
of the present disk type using needles, the
disadvantage of changing records every few

(Continued on page 1398)

The Radio Act of 1927

69th Congress Passes Act Greatly Needed by Radio (ndustry

ADIO NEWS is pleased to print

here the entire Radio Act of 1927,

for the benefit of our general read-

ers, as well as the entire radio in-
dustry, who may have occasion to refer to
the new act, which is now law.

The new Radio Commission has assembled
at \Washington, and is already in action. It
is evervone's hope that the Commission will
be able to work out the tremendous prob-
tem which now confronts it, of bringing
order to the broadcast industry, and to in-
sure that the rights of listeners, as well as
the rights of broadcasters, will be brought
into a harmonious co-ordination, While, of
course, the rights and the wishes of the pub-
lic are paramount, and while fadio broadcast
stations should serve, first and last, the
listening public, it should not be forgotten
that the broadcasters have their rights as
well: because in many instances they have
expended fortunes in the erection of their
stations, and one of the greatest problems
that face the new Radio Commission will be
to see that the capital investment of these

broadcasters is not destroyed. While diffi-
cult of solution, it is not impossible.

It is most fortunate that the selection of
the Commission has been so wisely made, be-
cause practically the. entire Commission is
composed of men who know radio in and
out, and who may be trusted to work out a
solution that will be acceptable to the public
and to the broadcasters as well.

The new Radio Law is a compromise be-
tween two bills and, as is the case with most
compromises, it is not 100 per cent. perfect.
It is, however, the best that could be obtain-
ed under the circumstances. A law was badly
needed, and it is to be hoped that the pro-
visions in the new law are adequate to meet
all conditions.

On the other hand, it should be noted—
and Rapio News has pointed this out a num-
ber of times—that, in the end, the present
troubles of radio can not be wholly elimin-
ated by any law. They are, first and last, a
technical problem, and sooner or later the
present law will be obsolete in many re-
spects ; because the radio engineers will have
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solved the troubles caused by interference. If
it were possible, at the present time, to oper-
ate 5,000 broadcast stations in the United
States without interfering, no law would
have been needed.

As radio progresses, and as we learn more

about radio itself, the time will come when

practically all radio problems will have been
solved by technical methods. Until we have
arrived at such a period, the present law will
be a great boon to the industry as a whole.
In the meanwhile, the country is to be con-
gratulated upon the appointment of a most
excellent Radio Commission.

AN ACT

Tor the regulation of radio communications,
other purposes.

Be it enacted by the Senate and House of Representa-
tives of thedUnited States of America in Congress
assembled, That this Act is intended to Teculate all
forms of interstate and foreign radio transmigsions and
communications within the United States, its Territories
and possessions; to maintain the control of the United
States ever all the channels of interstate and foreign
radio transmission; and to provide for the use of such
channels, but not the ownership thereof, by ipdlvlduals,
firms, or corporations, for limited periods of time, under

(Continued on page 1392)
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Radio News of the Month lllustrated

1 {LISTENER
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“EXHIBIT
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A group of six psychical experimenters were
locked in a London studio: while listeners-
in were asked by the announcer to concen-
trate their attention, and, if possible, tune
in on the thoughts of the mental broadcast-
ers. To synchronize this, the announcer
held up a card, for instance; asked the
group of thinkers present to picture it in
their minds; and then requested the ‘‘think-
ers-in” to make notes of their impressions
and mail them to the Society for Psychical
Research.
r" o
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The procedure of rebroadcasting a d_is-
tant station. without land-lines, is in-
dicated in this diagram of a recent re-
broadcast of California stations, picked
up on a six-tube set, as shown, in
Cedar Grove, near Newark. Very dis-
tant rebroadcasts have been effected
from the transmission of programs on
the shorter waves; Perth, Australia,
¥ has several times rebroadcast 2XAF,
LOuD 4 Schenectad (WGY’s 32.79-meter
SPEAKER\"\‘ : transmissiosr:) on its own wavelength,
: : 1 at a distance of almost exactly half the
diameter of the globe; and President
Coolidge’s Washington’s Birthday
speech was rebroadcast in Paris. It
is also announced that 2LO, London,
will rebroadcast American stations
every Tuesday when conditions permit.

By GEORGE WaALL

AERJAL
DOCTORS

L

R s
BROADCAST -
& ks
i

o p ]
&

AR BT e e T B

The Commonwealth of Australia has divided its sparsely-
populated areas into zones, which may be covered by an
aeroplane in an hour or two. To these have been assigned
machines, which will serve as aerial ambulances for the medi-
cal men assigned to this work. While the radius of each
zone is about 200 miles, in an emergency, a broadcast may
readily summon a staff of physicians to report at any point
where they may be needed. Short-wave transmitters would
be exceedingly valuable in every isolated community.
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A recent meeting of fraternal organizations, _ PLANE 4.000 FT. — o - e s
seveel of whieh wore nat on puecuiadly corf 3 SEYE b o e e e sves shous. e
dial terms with cach other. was recently held : f g Y
in Jersey City. The problem of makinyg one : > ; % "E roar of the falls and the gigantic power plant be-
audience, without contacts which might have | ¥ %i side them., Guides who show visitors over the
led to unpleasantness, was solved by dividing i A g N & latter found the greatest of difficulty in speaking
the attendance into two parties oneilbove and ¥ s 1 SINGING A to those beside them, until an amplifying system
one below the main floor whc: heard all that \_"‘;} FROM PLANE was introduced. Now they can be heard for hun-

. A Mg i dreds of feet, without the need of straining their

went on equally well. The police, who at- 3 ‘:’\" 4 'HORN i H voices above the rormal tone.
tended to preserve the peace, found it well E'ﬁ\&. S - UNDER ’ ’
enough kept without them. Radio has ap- e ¢31.. - PLANE

p—_—

parently solv‘ed the problem of bringing people o
together. while keeping them sufficiently apart ]

to avoid the consequences of uncongenial
propinquity.
This ingenious advertising device has been

called “The Voice from the Sky” by its pro-
moters. The voice of the singer, John Charles
Thomas, a well-known baritone, was carried
down nearly a mile to New York crowds,
which heard the words as plainly as if he
had been among them. The amplifying ap-
paratus weighs 1,500 pounds and requires
over a horsepower to work the speaker unit.
The possibilities, not only for publicity, but
for use in the handling of commercial aircraft,
and perhaps for military purposes, of this
invention appear most interesting.
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Radio may even alleviate that most acute of
human miseries, the dentist’s chair. Recent ex-
periments have shown that minor operations can
be readily performed, with local anesthetics. or
even without, under the stimulating influence of
radio music. It removes the element of mental
shock, with which surgeons have so long had to
contend.
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letherlands
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Rolland’s High-Power Radio Station at Kootwiik
Gives Direct Communication
with Java

Emblerpatic figures over the entrance to the station. These figures are
symbolical of the union, by means of radio, of the peoples of Java and

The water-cooling tower at Kootwijk. Holland.

HE Netherlands have been among the last of the Euro- through the day, on either 9,000 or 18,000 (approximately)
pean countries with distant colonial possessions to estab- meters, patiently transmitting at 15, or even 10 words a minute,
lish means of direct communication with their colonies and often repeating, in the endeavor to pemetrate the eternal
by the use of radiotelegraphy. This has presented many crash and roar of the tropical static that surrounds the oper-
problems in establishing a link with her far-flung empire in ators at the corresponding station, PKX, in far_—away Java.
the East Indies: {for Java, most important of these distant The .KOQt\’\ZIJk station, whose modern architecture and
outposts, and almost half-way round the world, is a hotbed decoration 1is illustrated on this page, is equipped with high-
of static. frequency alpernator§; and the load placed upon these
The home station, PCG, of the Dutch radio system is at machines_durmg.keymg is responsible f'or the peculiar and

Kootwijk; and radio operators may hear it at intervals characteristic whine of PCG's note, familiar to operators.
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4
s

: S " SES N
=2 =

SN B

Above, a general view of the buildings and part of the antenna system at

Kootwijk. A complete mat is formed by the radial wires of the ground

system in the electrical shadow of the aerials, a model of which is illus-
trated below. At lower left, a partial view of the generator hall.

Cuts supplied by A. Dinsdale
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New Argentine Station

Above is an illustration of the recently-completed administration building

of the station at Monte Grande, near Buenos Aires, which links the

Argentine Republic directly with Europe. Below, a glimpse of the
transformer room.

The entrance of the station proper. whose massive architecture may be
compared with that of the Dutch building, shown opposite. Below, plan
of the elongated aerial system at Monte Grande.

Below is a striking picture of a power line insulator undergoing break-

down test in a German research laboratory. Voitages of between 80,000

and 120,000 are here seen at work, forcing currents to jump over the sur-
face of the insulator to ground. Cuts supplied by A. Dinsdale.

|

The lead-ins ‘of the Argentine station are shown, at the opposite ¢nd of the
building from that pictured at the top of the page,

Yl
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Beginnhing Experimental Work

How the Constructor May Lay Cut Bis Workshop Most Conveniently

FTER the first thrill of pulling in
in a distant station on any multi-tube

radio set, did you ever get the
desire to find out a little more
about what goes on inside the set,
and just why it is possible for you

to listen to music and signals which origi-
nate hundreds or perhaps thousands of

,_-;ﬂ By soldering a clip of
o2 = this character to each end
of an insulated wire. con-
nections can be quickly

made.

-~

&z

miles away? Or possibly your set didn’t
work quite up to your expectations; and you
thought “Isn’t there something I can do
which will make this set operate more to
my satisfaction?”

When this happens the average radio be-
ginner is ready to begin experimental work:
and, if he attacks the problem with the
proper enthusiasm and with the proper
guides, he will derive not only the pleasure
of a hobby from it, but also much knowl-
edge of the more technical side of radio
work.

Since this department is devoted and
dedicated to the Radio Beginner, we must
naturally start at the very beginning of
experimental work. This requires some
study. Therefore, the first step in the
process is to purchase two or three good
books which deal with the {undamental
principles underlying radio. There is a
wealth of such material on the market to-
day, and the majority of these texts are
written in such a way that even the novice
can grasp, after a little study and thought,
the fundamentals of radio. Thus equipped,
the experimental work offers greater
fascination and becomes more practicable
ifrom the standpoint of the education of
the experimenter, as well as from the angle
of obtaining better results from existing
radio sets.

While we are on the subject of books
it might be mentioned, that if the reader
is not quite sure of just what voluines to
purchase, he will be supplied with a list of

TERMINAL 7~

STRIP™

How “A” and “B” batteries can be con-
veniently connected for testing purposes.

By A. P. PECK

them upon receipt of a stamped, seli-
addressed envelope. Address the Editor.
Rapro News, 230 Fifth Avenue, New York,
N. Y.

WORKING “ON YOUR OWN”

Just what is experimental work? It con-
sists of trying out various combinations of
radio apparatus under different conditions,
and determining for yourself just what
particular combinations and arrangements
best suit your taste, pocketbook and location.
All three of these considerations must
enter into the determination of the best
radio apparatus to use for any particular
set; and, in any case, they must be de-
termined by each individual.

There are scores of different types of
radio receiving sets described and illustrated
in the various current periodicals, and the
average radio constructor who is new in
the game, usually wants to build them all.
That is where he falls down, because he

SWITCH 09090l /
I_ﬂl] Q‘*‘"”&\\\\\\\s\& .
T0 SET il
TO SHORT _TO tONG
AERIAL AERIAL
FlG. 4

The aerial lead-ins can be connected to a
S. P. D. T. switch for testing.

tries to do too much at once. If, however,
he would study the fundamental principles
of radio as mentioned above, and then
would sit down and study the various cir-
cuits as published in the magazines, he would
soon see that there is much in common in
most of them. He would find that they
all are based on only a few fundamental
circuits, and that sets which appear on the
surface to be entirely different, are really
very closely related. When this has been
discovered, the trying out of the various
circuits becomes simplified. It will not be
necessary to try two dozen receivers, but a
scant four or five will suffice. However,
it will be possible and in fact profitable, to
try out various pieces of apparatus in each
set; and thus determine, for instance, which
transformer seems to give the best results.
or which combination of radio-ifrequency
coil and variable condenser seems to tune
best in any one particular circuit.
EASY CONNECTIONS

For hooking up various pieces of ap-
paratus there seems to be nothing better
available at the present time than a quantity
of short lengths of flexible wire with a
clip soldered to each end. This clip may
take the form of that shown in Fig. 1,
and should be firmly soldered to one of the
bared ends of the flexible, insulated wire.

WWwW americanradiohistorv com

This wire may be ordinary lamp cord. If
the cotton covering of the cord is left in
place, a turn or two of tape at each end,

LONG
DRT\(/)EN
|
GROUND SHORT
A } PosTs
6 Fon sET

T0 WATER PIPE
FI1G.5

This shows the connections for trying different
aerial and ground combinations.

overlapping both the shank of the clip and
the cotton covering. will prevent fraying.
The writer, however, prefers to remove
this cotton covering before soldering the
clips in position. The wire is then a little

easier to handle, does not get dirty as
qu1cl§15', and there is no possibility of
fraying.

It is advisable to have at least two dozen
of these clip leads on hand, and they should
vary in length from one foot to three feet.
By using them to connect the various pieces
of apparatus, the testing of a circuit will
be greatly simplified, particularly if the
breadboard layout described below is em-
ployed.

THE WORK TABLE

The radio experimenter should prefer-
ably have a small room to himself, or lack-
ing this, a plain wooden table in some iso-
lated corner where it will not be continu-
ally disturbed. Then this table can be set
up for the testing of various sets and
apparatus in the easiest possible manner.
Figs. 2 and 3 outline two different arrange-
ments. In Fig. 2 the table is laid out for
the use of “A” and “B” batteries to be
connected to the set under test. These bat-
teries are placed on the floor or on a shelf
under the table and a series of five wires

DOUBLE COR[L, A" BATTERY
. Jo HOV.A.C. T TERMINAL STRIP
I Retay S

Method of using a socket-power unit for sup-

plying “B” current in a permanent testing

Locl-up.
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AUDIBILITY-
METER
FIG.8

+8
How the audibility meter is connected in an
output circuit.

batteries to a  terminal
mounted on the rear left-hand corner of
the table.  This strip is merely a piece of
hard rubber or bakelite 1 inch wide by
6 or 7 inches long, drilled with five holes
for the binding posts. The binding posts
are placed in position plainly marked ac-
cording to the terminals of the batteries
to which they connect, and the wires are
soldered firmly to them. In this particular
layout the negative “"B” battery lead is
permanently connected to the positive “A”
battery lead. Two wires run from the
"A” battery to two posts on the terminal

run Irom  the

strip.  The other three wires are for plus
221, volts, plus 67% volts and plus 90

volts, from the “B"” batteries. The lowest
voltage tap will usually be sufficient for
the operation of the detector tube, while the
medium voltage may be applied to the radio-
frequency amplifiers, and the high voltage
to the audio-frequency amplifiers.

Located on the top of the tables and close
to the binding post strip may be a small
single-pole, single-throw switch, connected
in series with the “A” battery circuit. This
cnables the experimenter to turn off the
current at any time.

FOR HOUSE-CURRENT SUPPLY

The second table arrangement, shown in
IFig. 3, is for those who possess a "B”
socket wunit. Together with this, it is
recommended  that  an  automatic relay
switch be used. This is connected accord-
ing to the diagram in Fig. 3 or according
to the circular furnished by the manufac-
turer of the switch. This switch is to open
automatically the 110-volt lighting circuit,
which connects to the “B"” eliminator when
the “A” battery switch is open. Here
again a small switch is connected in series
with the “A" battery. One lead of the lat-
ter is wired as shown. The “A"” battery
itself is placed on the floor or on a shelf
as mentioned before. The reason for plac-
ing the climinator on the table and not
on the floor is that the voltage controls
will be more convenient to the operator.

AERIALS AND GROUNDS

Certain sets operate better with a long
aerial than with a short one, or vice versa.
Therefore, the really serious experimenter
should erect two acrials, one not over 50
feet over all, and the other about 125 feet
over all.  These, for the purpose of com-
parative test, should run in the same dircc-
tion. The lead-ins may then be connected
to a single-pole, double-throw  switch
monnted on the table top or in the wall
as preferred.  See IMig. 4.

Two different grounds may be desirable;
as for mstance a driven ground which will
give the best results in wet weather, and
whicli may consist of several short lengths
of iron pipe driven in the ground, to which
a common connection is made by mecans of
standard ground clamps; and another con-
nection made to a water pipe or radiator
which will usually give the best results
in very dry weather. These two grounds
may be connected to the set at will by
means of another single-pole, double-throw
switch placed in the vicinity of the antenna
switch. When this has been completed it is

possible to obtain several different com-
hinations, such as a short aerial with cither
one of the grounds or the long aerial with
cither one of the grounds. It will be noted
that it is necessary only to connect the
center pol. of the switch to the set and
the selection of antenna or ground may
he made by dropping the switch to the de-
sired point. It is advisable to mark the
switch posts plainly so that there will be
no question as to which antenna or ground
that is being used at any particular time.
The circuit in Iiig. 5 indicates the connec-
tions to be made between the two switches
and the two aerials and grounds.
THE SIMPLEST LAYOUT

Possibly the best way of laying out ap-
paratus for experimental work is that
known as the “bread-board” form. In order
to facilitate this work it is advisable to
have a standard bread board equipped with
such apparatus as may be necessary in
virtually all radio circuits; and then to
add temporarily any other apparatus which
it may be desired to test. Iig. 6 shows
how this is accomplished. Tour sockets,
three automatic filament-control resistances,
one rheostat, a grid leak and condenser,
and a small switch are mounted on the bread
board and wired up as shown. These wires
are left permanently in position. Under
ordinary circumstances they need never be
changed for the testing oi any particular
circuit. A tiny single-pole, double-throw

switch is connected in the circuit so that
leak

the grid may be connected either

A
SR

B EATTIRY

FiG. 9

How to connect the milliammeter in the plate
circuits.

across the grid condenser or from the grid
to the filament circuit.

It will be noted that this bread-board lay-
out will be useful only for the connection
of a radio-frequency and detector circuit.
Therefore, a pair of phones must be used
for testing this layout, unless a separate
standardized one- or two-stage audio-fre-
quency amplifier is added. This can readily
be done, and the amplifier can be left
permanently hooked up: for, in the final
analysis, the majority of changes will be
found in only the radio-frequency and de-
tector circuits.

AUTOMATIC SWITCH

. /
BOTTOM CASE ToP SCALE
ZARIABLE RESISTANCE POINTER
10 500,000 OHMS
’ FiG.7

The back and front of the audibility meter.

A HANDY DEVICE

A simple little piece of apparatus of im-
measurable value to the radio experimenter
is what is known as an audibility meter.
This is exceedingly simple to make and is
shown in various views in Fig. 7. The
dudibility meter is nothing more or less
than a resistance valued up to 500,000 ohms.
This resistance should have a minimum
value very close to zero, and should be of
the type shown; which is equipped with a
circuit-opening switch, so that when the
resistance value is increased to its highest
point the switch will be opened and the cir-
cuit of the audibility meter will auto-
matically be broken. In this way the mecter
can be left permanently connected in the
circuit, and need only be turned to its “on”
position in order to render it inoperative.

An audibility meter is connected directly
across the phones or loud speaker as the
case may be, as shown in Fig. 8 The
phones or loud speaker are of course con-
nected in the conventional manner to the
output and “B” battery circuit of either
the detector tube or the audio-frequency
amplifier.

The audibility meter is calibrated, start-
ing with. its lowest figure at the point of
highest resistance, and increasing in units
or tens down to the point of lowest re-
sistance.

The use of this audibility meter is as
follows: Let us presume that you desire
to test the relative efficiency, as far as
signal strength is concerned, of two dif-
ferent types of radio-frequency transform-
ers. One stage of radio-frequency ampli-
fication and the detector circunit arc hooked
up on the bread board and a moderately
loud station is tuned in. This s done with
the audibility meter set at its lowest read-
ing, which is obtained with the automatic
switch opened. The resistance is gradually
decreased and it will be noted that the

(Continued on page 1388)
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The fundamental apparatus, arranged “breadf—board” style, to which other parts can be easily added
or testing.
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FEWEST POSSIBLE <CONTROLS
ON NEW SIX-TUBE SET

HE ultimate in simplicity of control,

probably, has been reached in the new
six-tube, one-knob radio receiver of a
prominent manufacturer. On the - front
panel of the set there is merely a single-
tuning knob K, a combination switch and
rheostat RH, an incidental switch SW, and
a chassis fastening screw, W.. The screw
is fixed permanently in place and plays ne
part in the operation of the set, while the
switch SW is touched only at rare intervals
to overcome temporary conditions of in-
terference.

The receiver is operated entirely by means
of the knob K and the adjustment RH. A
person desiring to hear broadcasting simply

turns RH a few notches to the right and.

then grasps K in one hand; by revolving it
slowly: throughout the range of the indi-
cating scale, he will be able to pick up sta-
tion after station without finding it neces-
sary to make supplementary adjustments of
any kind. To turn the instrument off, he
twists the button RH completely around
to the left until he fecls it stop:

The receiver is enclosed -in a mahogany
cabinet. All connections for the necessary
batteries or socket supply units, lcud
speaker and aerial and ground connections
are made through the back.

The six tubes are connected in a circuit
to form two stages of tuned-radio-frequency
amplification, a non-regenerative detector,
and two stages of transformer-coupled
audic amplification. This takes into ac-
count five bulbs; the remaining one, actu-
ally the first in the set, is coupled to the
antenna through an untuned circuit contain-
ing a fixed choke coil. - This coil consists
of 400 turns of fine wire, wound jumble
fashion on a form about an inch and a
quarter in diameter and about half an inch
thick. Tt is tapped at its eighty-fifth and
its threc-hundredth turn, the first tap lead-
ing directly to the aerial post of the receiver
411(1 the other through a 500-ohm fixed re-
sistance to onc side of the switch SW:
Thus the choke may be considered as an
auto-transformer, the entire winding being
the secondary and the first 83 turns the
primary.

This odd untuned alranoement obviates
the necessity for individual adjustment of

each receiver for real single-knob tuning.
If the antenna circuit were tuned, its com-
stants would be seriously affected by dif-
ferent lengths of aerials and a second con-
trol in addition to the main one would be
necessary to keep the entire receiver in

Radio News for May, 1927
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The condensers

control.
have a capacity of 350-mmf. -each.
The mechanical construction of this six-

called “vernier”

tube set is both strong and ingenious. The
front panel and the rear chassis or frame
F are made of iron, rendered rustproof by
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AERIAL  GROUND

Complete wiring diagram of the six-tube,

resonance.  In this set even wide variations
in antenna characteristics have practically
no effect on the constants of the three tuned
circuits; for the choke coil is untuned and
therefore a little more or a little less an-
tenna inductance and capacity makes 1o
difference in the behavior of the first tube.

he three variable condensers C, tuning

the two R.F. and detector stages, are in-
dividual instruments coupled together by
two brass belts, B, and turned simultane-
ously by the main panel knob, K. The
latter actually is conneccted to a small gear,
which turns against the combination indi-
cating scale and gear .SC, this in turn being
attached to the shaft of the center con-
denser. The gear ratio provides a fine so-

L
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The lettering is fully explained in the text.

Rear view of the receiver unit.

-'r!';' o

www americanradiohistorv com

FIXED RESISTOR I I
= i S i 1 rl_r!ns 4= IMF
F- . ) -C+

9 o o 5 L Lol
A A+B- B+DET. BeAMP C- B35 LS.

one-control receiver.

a patented process. The chassis holds all
the parts of the receiver, the front panel
supporting the weight of only the tuning
knob. The chassis and pancl are held to-
gether by the switch SV and the afore-
mentioned screw W,

A bakelite strip, SS, which holds the
six tube receptacles and one R.F. trans-

Under view of the set
chassis of the 6-tube,
single-knob receiver de-
scribed on this page.
Illustrations courtesy
Chas. Freshman, Inc.

former RF, is suspended from sponge rub-
ber straps in a long rectangular opening cut
in the rear of the chassis. At the extreme
back edge of the latter is mounted a termi-
nal rack, TR.

The three R.F. transformers RF are very
small coils, being 214 inches long and 114
inches in diameter. They are so widely
separated that shielding between them is
not used. The audio transformers AT, the
rheostat RH, the by-pass condensers BP,
the choke coil CK and the fixed resistors,
(r) all are mounted on the under side of
the set chassis. The resistance (r) in the
lower right-hand corner is that marked 500
ohms in the wiring diagram. The other
two are the 360-ohm grid dampin‘f re-
sistances in the R.F. circuits.

The metal framework of the receiver is
grounded, forming the negative leg of the -
filament circuit. All hnes in the wiring
diagram leading to a ground symbol term-
inate at the framework

The R.F. and A.F. arrangement of the
set is of standard design, as can be seen
in the hook-up. The rheostat which acts
as the volume adjustment controls the threc
R.F. tubes, while a fixed resistor regulates
the detector and audio bulbs. A 112-power
tube is used in the last audio stage.
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When the switch SW is pulled out, the
500-ohm resistance is thrown into the cir-
cuit, tending to decrease the sensitivity of
the receiver. The set is deliberately dead-
ened in this manner, the manufacturers ex-
plain, to climinate the interference a dis-
tant station might be causing to a local
broadcasting on the same wavelength.

In the table model, the outfit, over all,
is 19 inches long, 9%4 inches high and 10
inches deep. The panel is 18 by 7 inches,
and the chassis is 7 inches deep in the rear.
The front surface is finished in a dark-
brown crystalline effect of pleasing appear-
ance. The same electrical unit is also
built into console and cabinet models con-
taining cone speakers and battery compart-
ments.

The simplicity of the front panel is evident in
this view, from a photograph of the 6-tube set
described on the opposite page.

LOOP-OPERATED SET IS COM-
PLETELY SELF-CONTAINED

SELIF-CONTAINED radio receiver
which can be carried around conven-
iently and sct up for use anywhere in a few
minutes is now being produced by a Western
radio firm. The outfit is a complete receiv-
ing station in itself, containing within its
small case all the batteries necessary for the
operation of the vacuum tubes, a loud
speaker, and a loop aerial, in addition to the
receiver unit proper. .
The case of the set is made of leatheroid
All closed up for carrying, it measures
16x14x9 inches over all, and weighs forty
pounds. While of course this weight would
soon tire a person who attempted to carry
the outfit by hand any considerable distance,
the instrument is extrecmely compact, and
may ecasily be handled like a small piece of
baggage. It would be particularly valuable
to the automobile owner going away for a
week-end or even a day’s jaunt; for it can

e -

receiver,
ready for use.

Illustrations courtesy KNemper Radio Laboratories,

Front view of the portable set up
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Wiring diagram of the five-tube portable receiver, illustrated below.

be thrown in with the golf bags and lunch
baskets and will occupy little room.

The receiver employs five tubes, two as
R.F. amplifiers, one as a detector, and two
as AF. amplifiers. The actual hook-up is
given here on this page. The loop aerial is
bridged directly across the grid circuit of
the first tube, being shunted by a variable
condenser C, which tunes it. Between the
first and second tubes is a radio-frequency

In this illustration of the
portable receiver, opened
from the rear, the tips of
the tubes, T, the battery
compartments BC, the
loud-speaker unit SU, and
the loop aerial I. are
shown.

transformer, TREF, tuned by another variable
condenser, C. The detector circuit is not
controlled manually in the same manner as
the preceding circuits, being coupled to the
second stage by a fixed R.F. transformer,
RI.T. The tuned-R.F. stage is kept under
control by means of the variable resistor P,
which is connected directly across the sec-
ondary of the T.R.F. transformer.

A rheostat, RH, regulates the filament cur-

rent to all five tubes in the set. The rheo-
stat and variable-resistor knobs appear
on the front panel of the receiver, the for-
mer between the two condenser tuning dials
and the latter to the right of the right-
hand one. A small voltmeter is also pro-
vided to enable the set owner to adjust the
rheostat correctly for 199- and 201A-type
tubes, either of which may be used.

The audio amplifier of the receiver is of
orthodox design, using regular audio trans-
formers of good quality. A jack of the
single, closed-circuit variety in the lower
left-hand' corner of the panel allows the use
of a pair of telephone receivers, if desired:
normally, with no phone plug in it, it keeps
the loud speaker connected to the last ampli-
fier tube. The filament snap-switch is di-
rectly above the jack.

The containing case of this portable set is
rather cleverly constructed. When it is
completely closed, a T-shaped front, I, cov-
ers the loud-speaker opening LS, and the
front panel holding the tuning controls. The
loop acrial L, which is just thirteen inches
square, fits inside the shallow back, B, which
closes against the battery compartments BC,
and the loud-speaker unit, SU, contained
within the body of the case proper. The
five tubes T are inserted through a narrow
door in the top of the box. The arrange-
ment of the various fastening snaps on the

www americanradiohistorv com

hinged sections is such that when the front
and back covers are closed in position all
the compartments in the set are securely
locked.

When the receiver is to be used, the
owner simply unhooks the set front F, opens
the back B, removes the loop therefrom, and
pushes the plug attached to the end of the
latter into a receptacle on the top of the
case. He then snaps on the battery switch,

turns the tuning knobs; and, if any stations
within range are broadcasting, music soon
floats out of the loud speaker. R

The convenient size of the portable receiver,
as it appears in its carrying case, can be judged
from this photograph,
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Left:
view, revealing the A.F. and R.

SKILLFUL ENGINEERING
SEVEN-TUBE RECEIVER

IN

HE radio set illustrated on this page

is a high-grade instrument of truly
single-control type, embodying in its design
numerous electrical and mechanical refine- -
ments, thoroughly representative of the
great advances made in broadcast-receiver
construction during the past two years. It
employs seven tubes, having a tuned-radio-
{requency amplifier of high stability and
sensitivity, and to the natural advantages of
such an arrangement adds an external ap-
pearance that places the outfit decidedly in
the class of a tasteful addition to the
furnishings of any home.

The various details of the set are shown
in the halftones and the wiring diagram.
The basic unit is an aluminum-and-iron
chassis bearing the various circuit com-
ponents. The front panel is of iron,
eighteen inches long and nide high. It is
attached at an oblique angle to a rigid
aluminum framework, on the rear of which
is mounted a sub-panel of bakelite. The
front panel holds only a decorative win-
dow, through which an indicating scale (S)
can be observed, the single tuning kuob
(K), a volume adjustment (V), and an
on-off switch, (SW). As can be seen from
the illustration of the set in its cabinet, the
front may be completely covered by a
hinged wood panel opening downward. In
its open position, this wood front acts as
a rest on which the operator may sup-
port his hands comfortably while adjusting
the receiver.

The details of the mechanical construc-
tion are brought out in the rear and under
views of the chassis. It will be observed
that the four variable condensers which
serve the purpose of tuning the R.F. cir-
cuits are coupled together by a common
shaft, which is turned by a worm-gear
drive. In the under view, the letter D

Rf RF RF
_'

AT

]
ol
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o

Back view of the receiver, showin% the quadruple
. components.

GC

indicates the drive rod, which terminates
on the front panel in the tuning knob K
and at the left-hand end of the condenser
assembly as the worm part of the gear. The
indicating scale SG is actuated by another
pair of gears, one attached to its own shaft
and the other to the condenser shaft. This
scale is held in. the proper position in rela-
tion to the panel by means of a rigid curved
member which is part of the cast-aluminum
chassis. It is illuminated on the front
side of the panel by a tiny flashlight bulb
which is controlled by the same switch that
turns the entire receiver on and off.

The device marked V in the back view
is a variable high resistance, which acts as
the volume control of the receiver. The
three binding posts to which the letters CP

Front-panel view of the one-control
receiver.

point allow the connection of the correct
batteries or socket-supply units for the
operation of a power tube in the last stage
of audio amplification.

The under view of the chassis reveals
the placement of the R.F. and AF. instru-
ments. The knob at the left-hand end of
the condenser frame adjusts a small antenna
series condenser, which must be varied for
different locations to adapt different aerials
to the constants of the receiver circuit and
thus to allow successful one-dial tuning.
Directly behind this condenser is the an-
tenna and first grid circuit) tuning coil. It

cH
AR .
| [ [}
] L L
AFC AFC

SW. fR V.

A-B-C+  A+6V. B+67V

o é i
B+45V G3V.  B+90V. C7V BBV

Complete wiring diagram of the seven-tube, one-control receiver, showing three stages of tuned-

radio-frequency amplification and three of audio amplifications.

Of the audio stages, one is

transformer coupled and the other two impedance-capacity coupled.
Illustrations of this set courtesy All-American Radio Corporation
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tuning condenser and the bakelite sub-panel holding the tube sockets. Right:
The lettering corresponds to that of the wiring diagram and is explained below.

Under

is completely enclosed in a metal can, as
are the next three radio-frequency trans-
formers R.F. The cans are in two sec-
tions, and cover inductances of the straight
solenoid type. The top of the right-hand
shield SH has been removed to expose the
secondary S of the R.F. transformer.

A fourth can, similar in appearance to the
others and occupying the space in the ex-
treme lower right-hand corner of the set
in the under view, contains a radio-
frequency choke coil (CH in the wiring
diagram), instead of another R.F. trans-
former.

Near the exposed coil S and mounted
on the under side of the bakelite sub-panel
is a fixed resistance, FR, which controls
the current to the filaments of afl the tubes
in the set.

The device marked AFT is an audio-fre-

quency - amplifying transformer, while the
two cans AFC are audio-frequency choke
coils, or coupling impedances. The part in
white (SW) on the back of the front panel
is the filament switch.
. The accompanying diagram shows the
electrical arrangement of the receiver. The
four variable condensers, which are oper-
ated as one, are marked separately with
the letters C to show their actual comnec-
tion in the circuit. Various other con-
densers are BP, which serve to by-pass the
radio-frequency components of the plate
currents in the R.F. and detector tubes
around the “B” battery direct to filament;
AC, antenna series condenser; GC, grid
condenser for the detector; and BC, block-
ing condensers in the impedance-capacity-
coupled aundio stages.

A two-point switch AS disconnects the
antenna coil AT if a loop aerial instead of
an outside wire is to be used with the
receiver. The variable high-resistance V
is directly in series with the 67-volt “B”
supply to the R.F. tubes, and provides
smooth and even control of the regenera-
tive tendencies of the latter.

The R.F. choke CH keeps wandering
R.F. currents out of the audio amplifier,
where they might cause serious trouble.
The audio amplifier itself comprises one
stage of transformer coupling and two of
impedance-capacity, an excellent combina-
tion that assures the set owner both volume
and clarity.

The ~various battery input posts
clearly marked and need no explanation.

This receiver was tested in the Rapio
NEews laboratories, and performed in a most
creditable fashion. The tuning was sharp,
the volume far greater than necessary to
fill two good-sized rooms, and the quality
of reproduction extremely high. Alto-
gether, the receiver may be considered a
fine example of engineering skill.

are
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ELECTROLYTIC CONDENSERS IN
“B” SUPPLY UNIT

NOTABLE feature of a new “B”

socket-supply unit, designed to convert
the standard 110-volt alternating house
current into smooth direct current for the
“B" circuits of radio receivers, is the use
it makes of filter condenscrs of the electro-
Iytic type. These condensers, of which
there are two in the device, are of un-
usually high capacity, totalling 35-mf., and
arc secure against the permanent break-
downs which condensers of the paper type
suffer when Subjected to unrcasonable over-
loads.

Inside view of the supply unit.
Phiotographs cowrtesy The Amrad Corporation.

The large capacity of the filter condensers
has the effect of absorbing and storing the
choppy direct-current impulses delivered by
the rectifier tube and of feeding these im-
pulses -in a smooth, steady stream to the
radio circuit; the action is much the same
as that of a reservoir tank which takes
water in spurts from a pump and supplies
a steady strcam from a hose connected to
its output side.

The electrical design of the “B” unit is
more or less conventional. A transformer
steps up the 110-volt A.C, a vacuum tube
rectifies the secondary output, and the filter
condensers and a pair of heavy choke coils
smooth out the ripples.

At 180 volts the output of the instrument
is 30 milliamperes. Four voltage taps are

provided for 22%% or 43 volts, 67, 90 and
135 or 180 wolts. Other intermediate

voltages may be obtained if desired, and

once selected, maintain a constancy of
value, due to the use of cfficient wire-
bound resistances.

The various parts of this “B” supply

unit are mounted on a metal base and arc
encased in a substantial steel box, finished
in shiny black enamel. Over all, it is 14
inches long, 6 inches wide, and 8 inches
high.  All the components are readily ac-
cessible, no sealing compound or other filler
being used.

In the illustration showing the inside of

Outside view of the “B” socket supply unit,
showing the terminal strip and the rectlﬁer
tihe.

the instrument, RT is the rectificr tube,
C the electrolytic condenser, and T the re-
movable top of the case. Behind the con-
densers is the power transformer, and at
their right the filter-choke coils.

“CLARIFIER” PROTECTS LOUD-
SPEAKER WINDINGS

NEW “tone clarifier,” recently intro-

duced, is designed to prevent the
direct-current of the high-voltage “B” bat-
tery, connected to the last audio stage of a
receiver, from flowing through the wind-
ings of the loud speaker. It accomplishes
this by mecans of a special dual-choke coil
and a high-capacity fixed condenser, wired
as shown. The choke permits the D.C. of
the battery to reach the plate of the am-
pliﬁer tube, while the fixed condenser keeps
it out of the speaker. Because of its high
impendance, the choke forces the audio-

frequency component of the plate current
—the voice- and music-carrying component
—through the condenser and speaker, the
latter responding audibly to the fluctuations,
The condenser, unlike the choke, has a low
although

impedance to the A.C,
pletely blocks the D.C.

it com-

The fixed condenser is hidden in this view by
the dual choke.

The usc of this device is to be recom-
mended for several reasons: it obviates the
danger of partial paralysis or complete
burnout of the speaker; lengthens the life
of the permanent magnets; improves in-
\arlably the quality of reproductlou and
permits great volume without loudspeaker
rattle. With any of the new power tubes
which have become very popular of late,
it is practically a necessity; for the high

The instrument complete.
Illustrations courtesy Leslie F. Muter Co.

plate voltages and heavy currents of these
bulbs are too much of a load for the hair-
like wire on loud-speaker bobbins.

The device is made in compact and con-
venient form; it is 3 inches long, 2%5 wide,
and 134 high, neatly finished in bakelite and
nickel-plated brass. It is provided with two
flexible wires fitted with cord tips, which
plug into the regular output posts of the
receiver, and with two tip jacks which ac-
commodate the loud-speaker cord.
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DUAL CHOKE CONDENSER
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How the dual choke and the condenser are
connected.

EXCELLENT QUALITY FEATURE
OF LOUD SPEAKER

SOUND chamber of unusually great

length gives a new loud speaker a deep,
resonant tone, and permits the reproduction
of voice and music with strength and fidelity.
The instrument is intended for connection to
any standard radio receiving set, and is ca-
pable of handling more than enough volume
for the home.

The speaker with its front cover removed.
TC is the tone chamber, U the speaker unit.

Photographs courtesy Duro Metal Products Co.

The body of the speaker is finished in wal-
nut, while the faces and the base are of a
dull morocco leather finish. The overall di-
mensions are: height, 16%4 inches; diameter,
1314 inches; depth, 514 inches.

General view of the speaker.
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$300 Prize Contest
What’s Wrong With Our Cover Picture?

Radio News for May, 1927

As Reported by “Fips,” Chief Office Boy

ERHAPS vou now 1it, and perhaps

you don’t, but success has evidently

gone to our heads; because we are

now safely- enseonced in our new
offices on the world's greatest thorough-
fare, namely, Fifth Avenue. Last month, as
you perhaps recall, or maybe you don’t, we
moved our headquarters to 230 Fifth Ave-
nue, where we are now located, within easy
reach of all.

However, be that as it may, the outstand-
ing fact remains that moving a big publish-
ing office, with a string of publications, is
no cinch. The Boss verifies this; so much
so, in fact that, when the usual time came
around for him to concoct his front-cover
masterpiece, everything was so upset and
things were upside down to such an extent
that he found it impossible to segregate and
piece together his usual ideas.

So what was more natural than that the
Chief should call me in, pat me on my
tousled head, and devastate himself of the
following outburst:

“Fips, my boy, you have been with the
company now for well on to 25 years—24,
to be exact. I have a great deal of confi-
dence in you, and I believe that in time you
will get samewhere. Everybody’s chance
comes once in a lifetime. Opportunity
knocks but once.”

At this point, loud hammering was heard,
and the front partition fell down. I took

. this as a good omen, as the Chief pursued
his volley.

“You see, Fips, it is impossible for me,
with this noise and hubbub, to get out my
monthly cover for Ranio News. Now, then,
I thought that perhaps you could relicve me
of the task, and here is where I give you
vour chance. I give you ‘Carte Blanche,” as
they say in the story books, and you are to
deliver to me a cover already painted, one
week hence—and be sure it is a good one.
If you make out satisfactorily, that long-
promiised raise of $5.77 will be duly coming
to you. Now go to it!”

Just then the top of a filing cabinet was
Lnocked off and landed on my head, which
prevented me from blushing my appreciation.
So the bump is there on my head to testify
to the fact that I did not get a “swell” head,
but, rather, a “swelled” one. Anyhow, I left
the Chief’s office, or whatever there was
left of his office, highly eclated, and imme-
diately started to work on the cover idea.

I said to myself that people are mostly
interested today in Television, so what better
opportunity is there than to show what is
going to happen when Television actually
will be with us, which, as the Boss has in-
formed us so often, is right around the
corner? So I got together with the fellow
who smears the monthly masterpiece, and
we soon had it all doped out, and the last
day before going to press I managed to
wheel the cover on a hand truck into the
new office, and presented it to the Chief.

He looked at it and started to beam all
over. He patted me on the head and said it
surely was a masterpiece. He looked at it
from various angles, and through various
colored lights, to get the best effects. He
then examined it with a telescope and spec-
troscope in turn, and finally with the big-
gest magnifying glass he could find. But
suddenly I caught a dangerous flicker in his
starboard eye. Evidently everything was not
rosy! Then I noticed that his hair was
slowly beginning to bristle and finally stood

up straight. He then turned ashen white
and next became purple. These omens boded
no good, and 1 kept out of his reach.

He said nothing, however, but kept on
1inaking notes on a handy gold-plated pad, on
which he wrote with his platinum, diamond-
stidded pencil. When he was all through,
he gave a deep sigh, which was iollowed

LI BRG] REH

$300 PRIZE CONTEST
Cash Prizes

First Prize....

..-$100.00

Second Prize.. 75.00
Third Prize.... 50.00
Fourth Prize 25.00
Fifth Prize ... 10.00
Sixth to Thirteenth Prizes,
each $5.00... ... 40.00
Total e $300.00

LTI 1t:

by a string of profanity which had better
be left out at this juncture. He said: “It's
a beautiful cover, and looks right until you
start to reason it all out. But perhaps, you
little insect, you did not notice that there
are no less than 16 mistakes in this con-
traption that you have the temerity to show
to me. For instance, if you will study the
cover closely you ‘will find that the tele-
vision screen shows a red and a green light.

“While this in itself may not be a mis-
take, it would certainly be a mistake to have
color on the screen in two spots, but no
other color for the rest of the picture.
When everything is in black and white, as

There are sixteen mistakes on the cover, of

which the above is a reproduction. See if you
can find them all, working from the cover.

on a motion picture screen, certainly every-
thing must be black and white. This is one
of the mistakes. Then there are the follow-
ing :”

Here the Boss cited 15 more, and with

" each one I shrunk about 1/15 of my normal

size. He was just about to roar another

www americanradiohistorv com

series of epithets at me when I had the idea
of my life. Said I: “Why not make a prize
contest of this illustration, and let the read-
ers see how many of the 16 mistakes they
can find? Give prizes of about $300, and
the situation will be saved; because, patently,
it is impossible to repaint the cover at this
late ’c}ate, seeing that we go to press tonior-
row.

Well, at that the Chief grabbed hold of
me and hugged me real hard. “Fips, my
boy,” said he: “You have the makings of a
great editor in you, if you keep this up. It
never occurred to me, and I must apologize
for all the nasty things I called you before,
and, to show you my appreciation, I shall
give you that long-promised raise of $5.77
immediately—which vou will be kind enough
to pass along to the readers, as you will
notice that 52 times $5.77 makes approxi-
mately $300, which is the amount of the
prize money. Inasmuch as you made the
mistakes and are responsible for them, your
first year's raise will, therefore, not go into
your pocket.”

I beamed my satisfaction at that, because
I was glad that I hadn’t been fired, anyway,
and so there you are.

Now then, it is up to you to find the 16
mistakes. These are all genuine mistakes,
and there can not be any doubt about them

at all. Remember, that what you see is a
future scene, somewhere in the United
States. The lady 1is sitting in front

of her radio, which radio is equipped with
a television apparatus, built into the ma-
chine so that you can both see and hear
what is going on at a distant statiomn.

At the studio we have the future tele-
vision camera, and the operator's hand can
just be seen at the right side. The camera
is supposed to transmit the studio scene
by radio.

Please do not try to find fault with the
radio outfit itself, that is, the design of it;
as, for instance, there are purposely no
switches for the volt- and ammeters, so this
is not a mistake. The whole apparatus is
supposed to work by the throwing of the
center switch when the radio is put into
operation. The tuning is done by the middle
dial. The artist did not show any of the
wires that supply the power to the set, nor
the aerial and ground leads, but these may
be presumed to be in the back somewhere,
so this also should not be considered as a
mistake.

On the original drawing the figures on
the clectrical meters, as well as the dial,
were quite distinct. In the reduction of
the front cover, and the illustration printed
on this page, the reproduction suffered. Do
not look for mistakes here, because there
are none.

The picture on the wall is supposed to
hang by a concealed wire or hook. No
wire therefore shows, and there is no mis-
take here.

There are 16 unmistakable mistakes all
the way through. There are no more—there
are no less. The publishers ask you to
make a list of the mistakes, sign your name
to the list, and write not more than 25
words, which may be witty or not, at the
bottom of the list. Those who have the
list most correctly, and those who have
the best remarks as to the picture, will
be judged as to various prizes. It goes
without saying that many will name the

(Continued on page 1382)
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“ OR the love o’ Mike, is that all
the antenna that Reinartz uses?
Good night!”

“Must be, Jimmy, I don’t see
any other; and anyhow that pole is about
twenty-five long and, say the garage roof is
about fifteen feet high, that would make
forty and I think that he works on thirty
or forty meters most of the time. That
would be about right, wouldn't it?”

“That's right. Let's sce if he is at home.”

We rang the bell and after introducing
oursclves to John L. Reinartz, were ushered
into his radio room. After due comment on
the wetness of the South Manchester
(Conn.) varicty of slush, we were shown
some of the radio apparatus that was spread
over the room.

It was the kind of room that would de-
light the heart of a dyed-in-the-wool radio

GRID PLATE
MILLIAMMETER  MILLIAMMETER

C
ANTENNA
METER ﬁ"—

PLATE
CHOKE

(T 4

“GRID
— CHOKE
C2  GRID LEAK
COL‘JNTERPOISE METER

“It is very important that the antenna of a

transmitter should be connected at the plate
side of the antenna inductance.”

1
1
Y

“ham.” Over in one corner, behind the
door, was a small table on which were a
small receiver, a key and a couple of
switches.  Another larger table held the in-
evitable parts, tubes, magazines, and miscel-
lancous junk, so necessary to the real ex-
perimenter. \We inquired if his short-wave
transmitter were out in the garage and re-
motely-controlled.

“Yes,” Mr. Reinartz answered: “By a
simple system of relays, operated by closing
this switch, I light up the tube and I'm all
set to work all over the place. Would you
like to sce the set-up that I have out there?”

A SIMPLE LAYOUT

We most certainly did, and said so. When
we arrived at the garage, which was about
twenty feet from the house, we expected
to sece a vast layout of apparatus, judging
from some of the other ham stations that
we had looked over; but all that there was
to be scen here was located in one corner.
There were three boards supported by two
uprights carrying meters and condensers,
two glass towel rods supporting the copper-
ribbon inductances, and a rack for the glow-
ing 500-watt tube. This was mounted on
a shelf, beneath which was a power trans-
former.

“Is this the transmitter which you had
with you when you went up to Green-
land ?”

“No,” said Mr. Reinartz: “But it is just
about the same and, by the way, the cir-
cuit in this transmitter is a mighty inter-
esting one and I want to show you a couple

Below 50 Meters with Reihartz

Short-Wave Expert Suggests Transmitting Kinks

By G. C. B. ROWE

of things to which
the average ham pays
very little attention.”
“It is very im-
portant that the an-
tenna of a transmit-
ter should be con-
nected at the plate
side of the antenna
inductance. Take this
circuit for example”
—and he drew the
hook-up, shown herc-
with, which 1is the
onc used it his set-
up—="the side of the
antenna coil at which
the condenser is
placed must be next
to the inductance in
the plate circuit. This
will result in extreme-
ly sharp tuning and
eliminate  harmonics.
Let me show you.”

A HINT FOR HAMS

He adjusted the con-
denser, Cl, and then

12 ttie it nim

“There were three boards
carrying meters and con-
densers, two glass towel
racks supporting the in-
ductances and a rack for
the glowing 500-watt
tube.” = The counterpoise
is shown at the left and
wavemeter at right.

AR B ' i

C, the latter being very slowly rotated.
Beiug told to watch the plate milliammeter
carefully, we saw the needle suddénly rise
and fall sharply, denoting a very definite
resonance peak. To illustrate further, he
brought out a very simple wavemeter,
which consisted merely of an enclosed con-
denser across which was shunted a coil.
Resonance was indicated by a miniature
neon lamp, seen through a small hole in the
top of the condenser case. This little lamp
glowed brightly suddenly and then was dark

again, as he very slowly turned the con-
denser handle of the wavemeter. There was
certainly nothing broad about that output.

Then he reversed the leads to the an-
tenna coil; in other words interchanging
the antenna and the counterpoise, which by
the way, was a wire twenty feet in length:
fastened for about twelve or fifteen fect,
two feet above the floor of the garage, the
remainder lying upon the ground. Now, no
matter where the condenser, C, was sct,

(Continued on page 1374)

!

“Over in one ¢orner, behind the door, was a small table on which were a small receiver, a key
and a couple of switches.”

www americanradiohistorv com


www.americanradiohistory.com

1330

Radio News for May,

1927

List of Broadcast Stations in the United States

U, Lawrence, Kans,
X, Hastings, Nebr.
Alo.

K
KB, Milford,
K
K

KZ

L

LU, San Benito,
LV, ROLM‘md Tl
LX, Gnl\esmn Tex
MR, Sicux Clty, To o
X, Northfield, Minn.,

Kirksville,

F, Shenandoah, Iewa .
A, Seattle, Wash.

B, Burlingame, (,alff

R, David City, Xebr.
T, Wichita, Kans,
X, Omaha, Nebr.

—~C ~ K = ~
Radio o ¥ $& | Radio of L &
Call BROADCAST STA. SECE Call BROADCAST STA. e 3
Letter Location 3z T F | Letter Location LN
- <
KWG, Stockton, Calif. ..........,.2 WDAD, XNashiville, Tenn
KWIKC, kansas City, Mo. WDAE, Tumpa, Fla. .......
KWLG, Decoral, Iowa WDAF, Iansas City, Mo. ..
KWSC, Pullman, Wash. .... WDAG, Amarillo, Tex: oa
KWTC, Santa Ana, Calif. WDAH, El PPaso, Tex.
KWUC, Le Mars, Iowa WDAY, Fargo, N.D.
KWWG, Brownsville, Tex WDBE, Atlantz, Ga.
KXL, Portland, Ore. . WDBJ, Roanoke, Va. . 5
KYA, San Francisco, WDBK, Cle‘el'md Ohio . 3
KYW, Chicago, IlI. .. WDBO, Winter Tark, Fla. 560
KZIB, Manila, P. 1. . WDBZ, Kingston, N. Y. 10
KZKZ, Maml.l . 1. WDEL, \\11mm"tr-n, Del. . 100
KZM, Oakland, Calir, WDGY, Minneapolis, Minn, 500
KZRQ, M'lmla 1. WDOD, Chattanooga, Tenn. .. 500
NAA, Arlington, Va. . WDRC, New Haven, Conn. 100
WAAD, Cincinnati, Ohio WDWF, Edgewood, R.I. . 500
WAAF, Chicazo, Il ... WDWM, Newark, N, J. 500
WAAM, Newark, NoJo. WDXL, Detroit, Mich. . 250
WAAT, Jersey City. N. WDZ, Tuscola, I11. ... 100
WAAW, Omaha, Neb. . WEAF, New York, N 3000
WABB, Harrisburg, Pa. WEAI}, Ithaea, N. Y. 1+ 500
WABC, Richmond Hill, WEAM, North Plalnﬁeld, N J. 1 250
WABF, Kingston, Da. WEAN, Providence, IR. 1. 7 500
WABI, Dangor, Me. . WEAQ, Columbus, Ohio 9 750
WABO, Rochester, N. Y. WEAR, Cleveland, Ohio . L4 730
WABQ, Philadelphia, Pa. WEAU, Sioux City. Iowa 3 1
WABR, Toledo, Ohio . WEBC, Superior, Wisc. 2432
WABW, Wooster, Ohiv WEBE, Cambridge, O k]
WABX, !Mount Clemen WEBH, Chicago, IiL L2 2
WABY Philadelphia, WEB!, New \oxk, 8
WABZ, New Orleans, L BL, New York,
WADG, Akron, Ohio . BQ, Hayrrisbure, 1
WAFD, Detroit, Mich. BR, Buffalo, N. Y. 4
WAGM, TRoyal Oak, Mich BW, Deloit, 7
WAGS, Somerville, Mass DcC, Cluca;,o L€
WAIT, Taunton, Mass. .. El, Boston, Mass., 3
WA]U. Columbus, QOhio . . HS, Evanston, 1l
WALK, Bethayres, Pa. (Pot.} MC, Berrien qmm"s,
WAMD Afinneapolis, Minn. NR, Chicage, .
WAOK, Ozone Park, N.Y. PS, Gloucester, Mass.
WAPI, Auburn, Ala. .. W, St. Louis, Mo.

as to their apphcatlons.

At the date of the closing of this issue of Ranto NEws,
no action had been taken bv the Radio Commission in the
issuance of new broadcast station licenses.
of 1927 has revoked all former licenses; but existing sta-
tions are permitted to operate in the same manner as be-
fore for 60 days, pending the decision of the Commission

The Radio Act

KICK, Anita, Ia.

KJBS, san Francisco, Calif.
KJR, Scattle, Wash., ...
KKP, Seattle, Wash.

Radio o « 2 |Radio =2 L8
Call BROADCAST STA. L ES Call BROADCAST STA. ]
Letter Location Zz2 &% | Letter Location 3222
~ <
KDKA, !East Pittsburgh, Pa KGD!, Creseco, lowa ......... 214.2 8
KDKA, !'I5. Pittsburgh, Pa. KGDM, Stockton, Calif .3 5
(Various short-wave tra KGDO, Dallas, Tex. 35 100
KDLR, Derils Lake, N. D.. KGDP, Pueblo, Colu. .7 10
KDYL Salt Lake City, T'ta KGDR, San Antonio, Tex, 240 13
KELW, Burbank, cCalif. . KGDW, Humboldt, Neb. 11.8 100
KEX, DPortland, Ore. .. KGDX, Shreveport, La. 91.1 500
&Fﬁg L,mculu ] KGDY, Oldham, 8. D. 210 15
A Phoenix, A e KGEF, Los Angeles, Calif. 1000
KEAU Bdll Jose, Lall. KGEH, Eugene, Ore. . 50
Mt HUISO I‘(}dho KGEK, Yuma, Colo. 10
KFBC, N D_énﬂm( KGEL, .'l‘unosw\m, N.D, 50
KFBK. & ll\a 1 Y?UJ(, T KGEN, El Centro, Calif. 81 15
R EB L b“Cl rtxéen“o, 1'1 1 KGEOQ, Grand Island, Neb. 71 50
R EEs Tlered ] (‘d:ll KGEQ, Minneapolis, Minn, 50
KFBU, T llﬂll ad, \,‘1_) 0. KGER, Long Beach. €alif. 100
KECB' l;ldx g i;“e- A 3[“- KGES, Central City, Neb, 10
KFCR' S wt 13}-; AJ L. .. 1 KGEU, Lower Lake, Calif. 50
DDA Bﬂ“ a I‘ill“ldv Cali KGEW, Fort Morgan, Colo. 10
» Boise, Idaho .. KGEY, Denver, Colo. .. 15
KFDM, Besumont, Tex. . KGEZ, XKalispell, 100
KFEDX, Shreveport, Lu. KGFF', Alva, ‘Okla. 25
KFDY, Drookings, S, Duk. KGFG, Oklahoma C€ify 30
KFDZ, \I)mneapolIS. AMinn. KGFH, La Crescenta. Calif. 100
:é EE, Igowla‘ndé 1010. KKGF1, Fort Stockton, Tex, 13
KFEG ngglt 10 0-“”- IKGFJ, Los Angeles, Calif. 100
IEEY: Sl ?:fl’i._i 0. KGFK, 1iallock, Minn.
KEED \Eth O_xi?. “-1 1w KGFL, Tl'iuidad, Colo. .
MRS IC_:l %!_t\: 0. KGFM, Yuba City, Calif.
KEGG B%‘(‘) i~ KGEN, Aneta, N. Dak.
KER Wi l“.fgl ‘I’“‘ KGFP, Mitchell, 8. Dak
. wlehita, huans. KGO, Oaklund, Calif.
KFHA, Gunnison, Colo. KGRC, San Antonio, T.
KFHL, Oskaloosa, Towa. KGRS, ‘Ama‘rlllo Tex.
ﬁ }'FL(For‘zll:xitlle:'()r(}dm. KGTT, San Francisco, Cal
Lt et ¢ A KGU, Honcluly, Hawaii .
KF10, Spokane, Washington KGW, Portland, Ore.
ﬁ 'I%, }"1‘"“1“' \‘1 dih aooao KGY, Lacey, Wash. ,
AL aith KHIJ, Los Angeles, Cali
& .Ilf?‘v I(??xilﬁl%l{é?fﬁ “Io\\' KHQ, Spokane, Wash. ......
KFIF, Oklahoma City, O KHX, Los Angeles, Calif. (port.
KFJI, Astoria, Ore. .
KFJM, Grand Forks, N
KFIJR, Portland, Ore. .....
KFlY, Fort Dodge, Iowa
KFJZ, Fort Worth, Tex.
K Greeley, Colo.
K Kas.
K
K
K
K
K
K
K
K
IK
K
K
IK
K
K
K
K
K

Y, St. Paul, Minn,
L, Dublin, "Texas
I(FPM Greenville, Te
KFP R, Los Angeles, Ca
KFEPW, Carterville, Mo.
KFPY, Spokane, Washington
KFQA, St. Louis, Mo, .
FQB, Fort Worth, Te
IKF@D, Anchorage, Ala
KFQU, Alma (Holy City) Cali
KFQW, Seattle, Wash. ...
KF@X, Seattle, Wash. .
KFQZ, Hollywood, Calif.
KFRB, Beeville, Tex. .
KFRC, San Franeisco, C:
KFRU, (,olumbn Mo. .
IKESD, San Diego, Cali
KFSG, Los Angeles, €
KFUL, Galveston, Te
KFUM, Colorada Spri
KFUO, St. Louis, Mo. .
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KFUP, Denver, Colo.
IKFUR, Ogden, Ttah
I(FUS, Qakland, Cali
KFUT, Salt iako City,
IKFVD, Venice, Calif
KFVE, St, Louis, Mo.

KFVG, Independence, Ka
KFVI, Houston, Texas ..
KEVN, Fairmont, Minn,
KFVR, Denver. Cdlo. .
KFVS, Cape- (,u.u(lem, Alo.
VY, Albuquerque, N. Mes
WB, Hollywood, Calif.
C, San Bernardino, Cﬂlf. oo
F. St. Louis. Mo.
H, ]<.mel\4, Calil.
1, San Francisco, Cal
M, Oakland, Calif.
0, Avalon, Calif. .
u, Pineville, La.
V, Portland, Ore.
B, Les Angeles,
D, Logan, Ttah ..
F, Denver, Colo.
, El Paso, Texas . a
. Bdgewater, Colo. ..
R, Oklahoma C Okla.
Y, Flagstaft,
F, Oxnard, C
Houston, Tes {nortahle)
YR, Bismarck, N. Dak
A, Spokane,

Wash.
AR, Tucson,

iiiiiiii

Cal

LR XHHH KKK
—mxasT

MMM

Ariz.
, Seattle, Wash.
Ketchikan, Alask
, St. Joseph, Mo.
, Shelby, Neb. .
York, Neb.
. Decorah, Ia
, Oklahoma C
, Newark, 5
Wasne, eh,
,"San Antonio, Tex.
Seattle, Wash.
Concordia, XKas.
Brookings, S. D.
. Mandan, N. D.
Vida, Mont. ..
. Dell Rapids. S
KGDE, Barrett, Minn.

«Standard or constant frequency.
Location of transmitter only.
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KLDS, Independence, Mo.
KLIT, DPortland, Oregon
KLS, ‘Oakland, Calif,
I(LX Qakland, Calif.
I(LZ, Denver, Colo. ..
KMA, Shenandoah, Towa .
KMED, XMedford, Ore. .
KMIC, Inglewood, Cal,
KM, I‘usna, Calif. .
KMJP Kansas City, M
KMMJ Clay Center, N
KMQ, Tacema, Wash, .
KMOX, 'Kirkwood, (St.Lo.
KMTR, Hollywood, Calif.
KNRG, S'mta MMonica, Calif.
Angeles, Calif.
.Colo. ..
KOAC, Corvallis, Ore.
K08, State College, N. M.
KOCH, Omaha, Neb. .
KOGW, Chickasha, Ok 5
KOIL, Couneil Bluﬂ"s, Towa .
KOIN, ISylvan, Ore. ....
KOLO, Durango, Colo .
KOMO, Seattle, Wash.
I(OWW Walla Walla, W
KPCB, Seattle, .Wash. ..
KPIM, Prescott, Aviz. .
KPNP, Muscatine, Iowa ..
PO, San Francisco. Calif,
PC, Pasadena, Calif. .
RC, Houston, I a
SN, Pasadena, Calif.
@V, Pittshurgh, Ta.
KQW, San Jose, Calif
KRAC, Shreveport, La
KRE, Berkeley, Calif.
KRLD, Dallas, Tex. .
KRLO, Los Angeles, C:
Ore., .

o

ARARAR
el

KSBA 'anmepmt L,
KSCJ, Sioux City, Ia.
KSD, St. Louis, Mo. ..
KSEI, Iocatelle, Ida.
KSL, Salt Lake City, T .
KSMR, Santa Maria, thf.
K€0, Clarinda, Towa_ ....
KS00, Sioux Ialls, S. D.

KTAB Oakland. Calif. ....
KTAP, San Antonio, Tex.
T.os Angeles, Calif,
KTBR, TPortland,
KTCL, Seattle,

KTHS, Hot Springs, Ark.
KTNT, Muscatine, Towa .
KTUE, -Heuston, Tex. .
KTW, Seattle, Wash.

Seattle, Wash.

KUOA, TFayetteville, Ark.
KUOM, Missevla, Mont, .
KUSD, Vermillion. S. D.
KUT, "Austin, Texas
KV1, Tacoma, Wash.
KV00, Bristow, Okla. ..
KVO0S, Seattle, Wash.

KWBS, Portland, Ore.

KWCR, Cedar Rapids, Yowa

WARC, Medford IILlIsu]e, Mass
WARS, !Brooklyn, N.
WASH, Grand Rapids,
WASN, Boston, Mass.
WATT, Boston, Mass,
WBAA, West Lafayette,
WBAK, Harrisburg, 1’a,
WBAL, !Gien Marris, Ad!
WBAQ, Decatur,

\luh
(portable
Ind o

w
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, Petoskey, Mich,
BR, Rossville, N. Y.
BW, Norfolk, Va,
BY, Charleston, 8.
BZ, Chicago, IIL
CN, Chicago, Ill.
S, Takoma Park, Md. .
T, Boston, Mass. ...
N, Brooklyn, 2
C, Woodside, 2
H, Detroit, "Mich.
S, Union Clty
, New York, N.

mm
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2=

N
Y.
@, Richmond Hill,

C, Birmingham, Ala.
RE, Wilkes- B'ureiIPa. o
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Y.
Wellesley Hllls, Ma
WBT, Charlotte, N.
WBZ, !East Sprm"neld
WBZA, Boston, Mauss.
WCAC, Stotrs, Comn, ..
WCAD, Canton, N.Y. .
WCAE, Pittsburgh, Pa. ..
WCAH, Columbus, Q. ...
WCA/J, University Place
WCAL, Northfield, Minn
WCAM, Camden,
WCAOQ, Baltimore, Md.
GAR, San An(omo T
WCAT, Rapid City, 5. D. ..
WGAU, Philadelphia. Pa.
WCAX, Burlington, Vt.
WCAZ, Carthage, III. .
WGBA, Allentown, Pa.
WCBD, Zion, Il
WCBE, New Orleans, La.
WCBH, University, Miss.
CBM, Baltimore, Md.
GBR, Providence, R.I.
CBS, Providence, R.1.
CCO, Minn.-St. Paul,
WCFL, Chicago, T
WGFT Tullahoma, Tenn.
WCGU, Takewood, N.
GLO, Camp Lal\e, Wis.
WCLS, Joliet, T1I. ....
WCMA, Culver, Ind, .
WCOA, Pensacola, Fla.
WCOC, Columbus, Miss. .
WCOM, Manchester, N.H.
WCOT, Olueyville, R. I.
WCRW, Chicago, IIL
WCSH, Portland, Me. ..
WCS0, Springfield, Ohio
WCWK, Fort Wayne, Ind.
WCWS, Waterhury, Cenn.
WCX, !Pontiac, Mich

Mass

)
(port. )
Minn.

E£££E
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A, Dallas, Texas
M, $t. Cloud, Minn.,
V, Lincoln, Nebr. ..
C, Knoxville, Tenn. .
E, Cincinnati, 5
G, Altoona, Pa.

Collegeville, .
L, Syracuse, N.Y. ..
M, Indianapolis. Indiana
R, Baltimore, Md. ...
Z, Galeshurg, X11, ..
, Pawtucket, R.I, .
F, ¥Flint, Mich. ...
H, Clearwater, FI
Philadelphia. Pa. .
W, Hopkinsville, XKjy.
B, Chicago, I1L. ..
D, Philadelphia, Pa. .
A, Boca Raton, Fla. .
L, Brooklyn, N. Y.
L Lancaster, Pa. ..
B Freeport, N. Y.
C. Memphis, Tenn.
GBF Fvansville, Ind. .
G Scummn, Pa.
GBS, {Astoria, N. Y.
GBU, Fulford, Fla.
BX, Orcno, Me. .,
P, Newark, N. J. .
S, !0ak Park, IIL

Mich.
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AZ, Troy, N. Qo
B, Kansas City. Mo.
BA, 0il City, Pa
BC, Canton, Ohio o
BD’, Bellefontaine, Ohio .
8F, Rock Island, 1L
BL, Chicago, Il (port.}
BM, ¢hicago, Il (port.). 20
BN, St. Vetershurs, Fla. 10
BP, lohnstown, Pa. 100
BQ, Memphis, T Joy
BR, Cincinnati, 3ng
BU, Anderscn, Ind. 18
BW, Philadelphia, a 190
HBY, West De Pere, Wis. . 50
DI1. Minneapolis, Minn, . 500
EG, Rochester, N. Y. . 300
FC, Chicago, . 150
K, Cleveland, Qhio . 6 1000
N, New York, N. Y. .2 1001
0, Des Moines, Yowa 526 5000
HOG, Huntington. Ind X 13
HPP D) 50
HT, 3300
{AD, Philadelphia, Pa. . 100
1AS, Burlington, Jowa 4 100
1BA, Madison, Wis. .. 6 100
IBG, Elkins Park, Pa. 2 50
I1B1, Flushing, N. Y. a .8 30
't1Bf, Chicago, Il. (port.) 7100
WIBM, Chicago, IIL 3.7 10
WIBO, Chiecago, e eeeeaen 8 5600
WIBR, Steubenville, 550
WIBS, Elizabeth, N. T .6 10
WIBU, Pornette, Wis, 2 20
WIBW, Chicago, TIlI, LT 100
WIBX, Utica, N. Y. 2 130
WIBZ, Montgomery, Ala. . .6 10
WICC, Bridgeport. Conn. 5 300
WIL., St. Louis, Mo. 8 230
WILL, Trbana-Champaign, .6 1000
WI10D, Miami Reach, Fla. . .8 1000
WP, Philadelphia, Pa. .. .2 500
WJAD, Waco, Texas .. .7 500
WIAG, Norfolk, Nebr. 70 200
WIAK, Kokomo, Ind. ... 51 50
WJAM, Cedar Rapids, Towa 68 500
WIAR, Providence, R.T. 3 500
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A REVERSIBLE BEAM

HE new Marconi beam stations

linking England and Australia have
been tested satisfactorily.  They op-
erate lie those of the English-an-
adian link, hitherto described : except.
that as England and Australia are al-
most antipedal, two systems of acrials
lave been constructed at Melhourne :
one on each side of the reflectors.
Thus the heam is reflected over which-
cver hemisphere is most covered with
the darkness favorable to good trans-
mission. It will he perplexing. to those
who have no globhe at hand, to learn
that England lies southeast of Aus-
tralia, as well as northwest.

FOR BLIND RADIO FANS
RADIO magazine for the blind, printed
in Braille (raised) characters, is now be-
mg issued in Paris by a well-known publish-
ing house. Radio sets have bheen constructed
and put in operation by sightless students
hitherto: and such a publication will un-
doubtedly be a boon to many more.

ACCIDENTAL
“REBROADCASTING”

AN odd phenomenon was
observed recently in con-
nection with two of the broad-
cast stations in Boston.
WNAUC, a 500-watt station, is
in the same building as
WASN, a 100-watt station
broadcasting an “air shop-
ping news” bulletin, and their
aerials are in close proximity.
When the latter was in op-
eration, and WNAC’s carrier
wave was presumably un-
modulated, it seemed to be

rebroadcasting, faintly, but
perceptibly, WASN’s an-
nouncements. Strangely

enough, the reverse action did
not seem to occur, as WNAC
did not affect WASN’s car-
rier. The occurrence sug-
gested that the effect was
caused by induction between
either the aerials or lead-ins.
—Thomas Dadson.

THE RADIO MOVIE

ADIO and moving picture projcc-

tion were synchronized in a re-
cent display before an audience in Ber-
lin (Germany), and the experiment is
reported to have heen highly success-
ful.  The program at the broadcast
studio  was timed by a similar
movie, run by a motor which traveled
at the same speed as that in the the-
atre. The topic selected was scientific.
The demonstration opens the possibil-
ity of the chain motion picture in com-
bination with the chain broadcast:
while its further extension to the home
is predicted in an article on a preced-
ing page of this issue.

THE RADIO COMMISSION
IN accordance with the new Radio Act

(the text of which appears in this is-
sue), on March 1 President Coolidge ap-
pointed the following commissioners:
Rear Admiral William H. G. Bullard, U.
S. N. (retired) for 6 years; Orestes H.
Caldwell, editor of “Radio Retailing,” 5
years; Eugene C. Sykes, lately justice of
the Mississippi Supreme Court, 4 years;
Henry A. Bellows, director of station
WCCO, 3 years; John F. Dillon, super-
visor of radio, sixth district, 2 years.
The appointments met with general ap-
proval from the press; but the Senate
failed to confirm those of Messrs, ‘Cald-
well and Bellows before the close of the
session. Recess appointments were then
issued by President Coolidge. The new
commission, working under a handicap
because of the lack of an appropriation, is
to have a free hand in the allotment of
the new licenses (superseding those

which were automatically revoked by the
signing of the Radio Act on Feb, 23)
and the administration of the new regu-
lations it will create.

A BLIND MAN’S TUNING DEVICE

Everett Astel, of the Institute for the Blind at
Portland, Maine, has marked the control drum
of his set with pinheads, so that his sensitive
fingers can read the station numbers at a
touch. The dots at the side represent A, B,
C. etc., in Braille characters, reading down.

Photo courtesy Federal-Brandes, Inc.

WIRED RADIO IN HOLLAND

A T The Hague telephone subscribers
are enabled to listen to concerts or
other broadcasts, without special appar-
atus for reception; the receivers and am-
plifiers being located at “central.” The
great advantage of the system employed
is that the ordinary telephone service is
not cut off. If a message for the listener-
in comes through, the broadcast service
is automatically cut off until the conver-
sation is finished.—L. Reid.
(Continued on page 1378)
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LOCAL RADIO RULES
INNEAPOLIS has : i i-
M h APO has a new ordi

nance, forbidding any radio
broadcast transmitter located in the
city from using over 500 watts power:
this regulation is extended to anyv
transmitter connected with a studio in
the city. Higher power is regulated
according to the distance of the trans-
mitter, any amount heing permitted 23
miles away. Stations are limited to
12 evening hours a week, and the si-
multaneous operation of two broadcast
transmitters inside the city is barred.
All but one of the local stations have
accepted the regulation, but it will be
tested in court by WAMD.

PACIFIC TIME SIGNALS
OT-AND-DASH broadcasting of time
signals on the Pacilic Coast is now

being done hourly by the Western Broad-
casting Co., operating KEX, KJR, KYA.
An automatic device sends a series of dots
cach second just before the hour, and a dash
on the exact hour.—Clarence Starker.

BEATING THE BOOKIES
IN AUSTRALIA

RADIO broadcasting from

the racetracks near Syd-
ney, Australia, has caused
grief to a bookmaker who did
not keep up-to-date with it.

“commission agent” took
up bets for him, and reported
at the starting time of the
race. It appeared that the
“agent” was acting in collu-
sion with a violinist; who.,
with phones on his ears, was
receiving the names of the
winners from a portable set
in a motor car, and trans-
mitting the data in musical
code. Thus the trustful
bookmaker was accepting
bets against a sure thing.
However, the tables were re-
versed from previous prac-
tice, when the bookmakers
were receiving information
over ‘“private and unofficial
lines.”

THE RADIO AIRWAY

CO.\[MERCIAT. aviation first avail-
cd itself of the new *“radio-bea-
con” system, on which the U, S. Army
and the Bureau of Standards have heen
working on so long, when a Stout-Ford
airplane, carrying cight passengers,
made the flight from Detroit to Day-
ton and returned. guided on its entire
flight by the beacons at McCook Field,
Dayton. and at Detroit, The beacon
sends out a signal received by the air-
plane. A change in its character ad-
vises the pilot if he turns to the left
or right of his due course. Colored
lights may also be used.
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NYONE whose work in radio has

included the construction of a

superheterodyne, or the repair of

sets of this type, has soon found
many things deserving of his experimental
attention, \\hether with or without the aid
of measurements

With intermediate frequencies between
30 and 60 kilocycles, a particularly bother-
some effect often experienced is the
“graw-r-r-r” caused by oscillation when
the adjustment of the potentlometer per-
mits this condition. This is most annoying,
in view of the fact that, with the headset
or phones in the detector jack, oscillation
occurs  smoothly and without excessive
noises. Even the first stage of amplifica-
tion usually sounds fairly decent when
oscillation occurs in the R.F. amplifier;
but, with the employment of the two-stage,
transformer-coupled amplifier, a horrible
roaring and rasping noise is occasioned.

This noise, attendant on the advent of
oscillation, can be very greatly reduced by
heavy by-passing of the primaries of the
audio transformers. With a 30-kc. ILF.
amplifier, it is not unusual to find by-pass
condensers in the order of .01 mif. re-
quired on cach audio transformer. These
facts pomt to the presence of an excess
of some influence in the A.F. stages, most

likelv of the R.F. energy from the LF.
amplifier. In this case, it is obvious that
the A.FF. transformers do not afford the

value of impedance which is indicated by
their primary inductance. Out of curiosity,
the writer has made some experiments,
whose results, he believes, will be illumi-
nating.

A.F. TRANSFORMERS IN IF. STAGES

I observed that an A.F. transformer of
excessive primary inductance permitted
operation with by-passing of very low
capacity, compared with the .01 mf. above
mentioned. At a 70-kc. ILF. f{requency,
001-mf. on the primary of the first stage
only was sufficient to obtain quiet oscilla-
tion, although two A.T-. stages were avail-
able with an cight-tube arrangement.

Where oscillation is controllable up to
its “edge,” the greatest regenerative am-
plification is obtainable. VWhere other con-
ditions are equal, the bias-stabilized am-
plifier does not obtain the added bit of
amplification permitted by exact control.
Hence I am assuming that complete manual
control of oscillation is desirable; from the
viewpoint especially of sensitivity, I think
1t 18,

The test was simple; the untuned trans-
formers in the I.F. amplifier were replaced
by “five and ten” audio transformers (cost-

Experiments oh a Superheterodyne

Keeping the R.F. Out of the A.F. Stages

38y L. W. HATRY

ing actually $1.00 each) whose primary in-
ductance is notoriously low. The inter-
mediate circuit is shown in Fig. 1; the
entire circuit was the usual “super” ar-
rangement. The tuned transformer was
one of standard make, with a 30-kc.
resonance peak. The test showed that these
audio transformers made excellent 30-kc.
“untuned” transformers; oscillation oc-
curred, and everything was satisfactory.

Curiosity compelled experiments with
other frequencies and the discovery re-
sulted that these audio transformers seemed
to be good long-wave R.F. transformers at

a frequency as high as 60-kc., astonishing
as this appeared.
OUTPUT
FROM =
A.F AMP
20i-A
RET TUNED AIR(‘ORE Y4t B+9D

FIG 3

2 MEG.

FIG 4
AFT.
== P S
T
280 DET.
[ |
LT Y B+
FIG. 5

A few of the test circuits employed by Mr.

Hatry in his novel experiments to determine

the effects of R.F. and A.F. currents in a com-
plete superheterodyne receiver.

The next step was the trial of better
audio-transformers; three 6-to-1-ratio trans-
formers of a well-known make were used
at 30-kc. While acceptable, the perform-
ance was not as good as before; but it
was too good for an audio transformer,
because it meant that the R.F. acceptance
of this transformer was so great that,
without resort to excessive by-passing, an
A.F. transformer associated with a 30-kc.
amplifier would be saturated with R.F.

Until an A.F. transformer of 100-henry

ISTDET. T ISLRFA. T,  2m0 Te 38D Ts  2NODET
P s P 5 P s P 5
POTENT;OMETERM Lo
FIG | A= A~ B+ C-

A conventional intermediate-amplifier circuit for a superheterodyne

In place of the conventional

I.F. transformers, the writer used cheap A.F. transformers; they worked very successfully Iin
this position—better than they should, in fact.
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BY PASS ) BY PASS )
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_I 1 | SOMETIMES
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B+ C- B+ C-
FIG 2 Bt

The use of large by-pass condensers across the

A.F. transformer primaries is Jone method of

eliminating “R.F. saturation,”” but affects
quality.

(primary) inductance was tried, none
was found which did not work, to some
fair degree, as a 30-kc. R.F. amplifier. The
100-henry primary seemed to stop the R.F.
impulses fairly well. Likewise, this trans-
former performed as it should in the AT
amplifier of a superheterodyne. One -trans-
former, of better construction, though of
an obsolete design, was so effective that it
seemed to have a resonance peak at nearly
30-kc. Measurements with a buzzer and
wavemeter confirmed this.

These results explained the tendencies of
ithe average A.F. amplifier, as well as the
mishehavior of many. The use of suffi-
uentlv great by-pass capacity (as in Fig.
2) is a remedy of a sort, but results in
lessened quality of reproduction, so that
the remedy is worse than the disease.

I.F. AMPLIFIER NOISES

Another theory to which these tests give
support is .that concerning noise in the
“intermediate” amplifier. It has been as-
serted that the characteristics of a 30-kc.
transformer approach those of an audio
transformer sufficiently so that A.F. noises
are amplified and passed through to the
output, with a resulting increase of a
parasitical background in the audio stages.
With four untuned iron-core transform-
ers, this possibility exists up to the
second detector. If one tuned air-core
transformer is used before this detector,
its passage of A.F. is theoretically negligi-
ble. This was experimentally confirmed by
test with an arrangement similar to that
diagramed in Fig. 3.

Aside from the inability of this trans-
former to pass A.F., the detector itself

has very little such tendengy, if it is
operated with the conventional grid-con-
denser and shunt resistance. This was

tested in the manner shown in Fig. 4. If,
however, the detector is biased by a “C”
battery, four tuned iron-core transformers
do let through, and perhaps, assist A.I
noises. But a tuned air-core transformer
before a “C”-battery-operated detector docs
stop the A.F. and no selectivity is lost.
as would be the case with the leak-and-
condenser-operated detector.

REMEDIES ARE SIMPLE

Briefly, the simple test of Fig. 1 re-
vealed that audio transformers permit too
much R.F. (frequencies between 60- and
30-kc.) to pass through them and seem to
act (at the lower end of the frequency
scale) as voltage amplifiers to boot. Under
such conditions the effort to isolate an
audio amplifier (using such transformers)
from R.F. on the order of 40-kc. re-
quires by-pass condensers of unusually
low capacity. Very low-capacity by-passes
do damage to overtones and the higher au-
dio frequencies, resulting in ‘“mugginess”
and lack of brilliance in the reproduction.
To avoid the necessity of low capacity by-
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passes, a partially satisfactory solution was
the use of audio transformers with very
high primary impedances, two tests being
made with transformers having primary in-
ductances on the order of 75 to 100 henries.

The by-pass idea was no dependable solu-
tion of the problem, for every type of audio-
transformer was in need of assistance. Too
many cases occurred where smooth oscilla-
tion was unobtainable until the audio ampli-
fier was by-passed to death. The obvious so-
lution lics in the use of R.F. chokes to what-
ever cxtent is necessary. Some time ago I
suggested this scheme (shown in Fig. 5)
at the second detector; and since then the
use of an R.I%. choke has been specified in

k

Test circuit for de- T2 B+
termining correct val-
ue of R.F. chokes.
V3
+
T 6L gC V2
J{]
S
L
= ¥ - PH,

FIG &

many  superheterodyue  constructional  ar-
ticles.  What was necessary was to deter-
mine whether one choke is sufficient, what
size it should be and, if more than onc were
necessary, the more effective places for
them. The set-up for this is simple and is
shown in Fig. 6.

Here two detection circuits are  shown.
V1 is the second detector of a conventional
superheterodyne set; it is preceded by the
usual intermediate amplifier, ctc., and is in
operation receiving some broadeast station,
or clse a modulated oscillator. Only one
stage of audio is used in the test arrange-
ment through T1 and V2 and a sampling
headset permits check by ear of whatever
is going on. The test set-up used to deter-
mine the amount of R.F. in the audio-am-
plificr consists of the circuit LC, tuned to
the 30-ke. intermiediate frequency, which is
the detector section of a normal circuit con-
sisting of GC, V3, ectc. This V3 is run
through T2, an audio transformer, into the
usual two-stage amplifier, with a head-set
hooked to the output again to permit ear-
checking.

The idea is, simply, that any R.F. in the
audio grid-circuit of V2 will operate on the
tuned circuit LC and its associate detector,
resulting in the usual audio response through
the two audio stages of which transformer
T2 is part. If no R.F. is in the V2 audio cir-

1333

Ll 280 DET, AET v, AFT AFT
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== AUDIBILITY
CHECK
|,_ il
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FIG 7 B+ C- B+ c- B+

A reliable circuit, of experimental nature. .
faults usually experienced in the A.F. amplifier.

cuits, no response will be noticeable in the
V3 circuits.

As used, Cl was 1. mf. and C2 005 mf.
With the particular transformer T1 used,
considerable volume was gotten out of the
V3 set-up. When C2 arrived finally at .02
mf, the volume through V3 had abated to a
useful point; but the quality of the signals
in the phones PH was terrible. Of course,
the quality of tone in the V3 assembly re-
mained unaltered; for this controlled its
own quality, being a detector and amplifier
and working solely from the R.F. passing
through and not from the audio present in
the secondary circuit of T1.

The V3 tester ran on separate batteries.
There are several other ways of connecting
LC, but the arrangement shown in TFig. 6
proved very practical.

An R.F. choke was inserted at X and C2
was changed to .001 mf. A condenser of
001 mi. is so small that the ear fails to
mark a change in tone with its connection
or absence. A standard choke of 10-milli-
henry inductance was tried. If this had
any effect it was not apparent. Since 1 felt
that more than .001 mf. in shunt to the A.IF.
transformer primary was not desirable, I
decided that 10 mh. was not enough. I had
supposed that 120 mh. might be barely
enough, which made it seem silly that lower
values were used; but starting low and

worked out by

Mr. Hatry. which eliminates the
Separate “A”, “B” and “C” batteries are used.

working up is the sure way. The end came
with the determination that nearly 500 mh.
is necessary. Less than that would do;
about 250 mh. scemed satisfactory, but it
took the full 500 to produce an audio am-
plifier free from 30 kc. energy.

Having satisfied myself with the results
from Fig. 6, I changed to Fig. 7, which
puts the tuned circuit LC in the plate cir-
cuit of the tube V2 and consequently re-
ceives any R.F. in the A.F. stage multiplicd
by the tube’s ability. This too checked fair-
Iy close to the original method, in showing
500 mh. to be a highly effective value and
about 250 mh. well enough. The variable
resistance across the headphones, used ar-
bitrarily as an audibility meter, is 50,000
ohms maximum.

In view to achieving the use of standard
R.F. chokes, T tried several in different
places; the “B-" lead to the LF. trans-
formers with a heavy by-pass (1 mi.) to
assist and in the “B” lead to the first audio
transformer, and in the grid lead of the first
audio transformer. These were all 10 mh.
The result was disappointing. The improve-
ment did not compare with those from the
single 500 mh. at x. So I used 250 mh. at x
and 250 in the “B” lead to the same trans-
former and 250 in the grid-lead of its sec-
ondary. The results lacked nothing.

(Continued on page 1399) .

(Table1). Reactance of Inductances in Ohms (approximate)
1,000 cycles 5,000 cycles 30 ke. 60 kc. 600 kc.
Zmh. ..o : 13 63 377 754 7,540
100 mh o.ooiio L, 63 314 1,885 3,770 37,700
500 mh. ... 3,140 15,700 94,250 188,500 1,885,000
Thenry ... ... ..., 6,280 . 31,400 188.500 377.000 3,770,000
50 henries ... 314,000 1,570,000 9,420,000 18,850,000 188,500,000
(Table 2). Reactance of Capacities in Ohms (approximate)
001 mf. ................. 160,000 32,000 5,300 2,650 265
002 mf. ......... ... ... 80,000 16.000 2,650 1,325 133
004 mi. ......... ... ..., 40,000 8,000 1,325 063 66
008 mf. ..o .o 20,000 4,000 663 332 33
10 mf. ... 159 32 5.3 2.6 0.26
20 mi. ..o 80 16 2.6 1.3 0.13

The Loftin-White Circuit With Righ-Mu Tubes

Use of these Increases Sensitivity and Further Improves Quality

HE Loftin-White circuit works bet-

ter with high-mu tubes than with the

tubes ordinarily used in radio-fre-

quency-amplifier circuits. The fea-
ture of the Loftin-White circuit which gives
it the ability to transfer all radio frequencies
equally well also adapts it for use with the
high plate-circuit impedance which is a char-
acteristic of the high-mu tubes; and that
which prevents ordinary tubes from regen-
erating and oscillating accomplishes the same
result with high-mu tubes.

The ordinary radio-frequency-amplifier
circuits used heretofore could not take ad-
vanfage of the greater amplifying ability of
high-mu tubes; because those circuits either
would not prevent the tubes from oscillating
on the short waves, or would not transfer

By ROBERT H. MARRIOTT

the power from the plate circuit of one tube
to the grid circuit of the next well enough
when the receiver was used to get hroadcasts
from long-wave stations.

In audio-frequency amplifiers using re-
sistance coupling between tubes, high-mu
tubes have been employed but little, appar-
ently, because resistance coupling reduces
voltage instead of amplifying voltage. Ow-
ing to that limited use high-mu tubes have
not bheen very common; however, now that
the Loftin-White circuit can use them to
advantage in the radio-frequency amplifier
and detector sockets, we may expect the
high-mu tubes to become more universally
used.

There are a few other types of radio-
frequency receivers which can also use the

www americanradiohistorv com

high-mu tube to advantage as an R.F. ampli-
fier. This fact, taken with increased distri-
bution of high-mu tubes, probably forecasts
a general change to high-mu radio-frequency
amplification, and better quality in the audio
frequencies distributed from the world’s
loud speakers. In the experiments so far
observed where high-mu tubes have been
used in the Loftin-White circuit, the most
striking feature has been the improvement
in quality.

Ordinary circuits, when adjusted to make
the radio amplifiers highly regenerative and
on the edge of squealing, have been very
sensitive and capable of producing loud
sounds. The fault to be found with these
signals has been that they sometimes sound

(Continued on page 1400)
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Circuits Favored By British
Listeners

By NORMAN EDWARDS

HE iashiou in radio receiving circuits,

so far as Great Britain is concerned,

has been very largely determined by

the characteristic manner in which the
broadcast service of programs is distributed
throughout that country.

From the very first, the British Broadcast-
ing Company—which, by the way, is now
practically a government department—has
taken crystal reception as a standard, and
has set out to cover the country with a net-
work of local transmitting-centers so ar-
ranged that any listener, no matter where
located. can depend upon receiving at least

A crystal circuit in
which the detector is

Y o=

=3 tapped across only a
= == part of the secondary
o inductance, thus in.
I_z' creasing selectiity.

FIG. | st R

one program on a simple crystal set costing
no more than a few shillings to install.

At the present time this ideal has practi-
cally been attained. There are some twenty
local stations at ratings varying from 500
watts to 2% kilowatts, and situated more or
less uniformly with regard to the main cen-
ters of population. In addition there is a
high-powered station at Daventry, which has
a crystal range of approximately 100 miles,
and serves to form a central depot linking up
any intermediate areas that might otherwise
lie outside the local zones of crystal recep-
tion.

CRYSTAL SETS PREDOMINATE

The’natural result is that there are at least
three crystal receivers in constant use in
Great Britain for every vacuum-tube circuit.
There, as in most other places, economy is
the primary keynote. If a listener finds he
can get clear headphone reception of the local
broadcast program for a few shillings, why
should he spend as many pounds (twenty
times as much), merely to get the same result
in a loud speaker?

The really selective tube set, capable of
giving a dependable choice of several pro-
grams, without mutual interference from
nearby stations, is a luxury available only to
the man with a long purse. And so, for the
time being, the British workingman rests con-
tent with the cheap and simple crystal. It
must, of course, be borne in mind that every
listener has to pay a Government tax of ten
shillings ($2.43) a year. For this he is
provided with what is, generally speaking, a
first-rate program of music and other enter-
tainment, together with a summary of the
latest news each evening.

CRYSTAL SET COMPONENTS

This concentration in choice has very na-
turally led to various elaborations and modifi-
cations of the standard circuit components
used in a crystal receiver—mainly with the
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This shows the interesting crystal-and-tube
combination set diagramed in Fig. 2. The
change-over switches will be seen.

with ingenious catwhisker controls, designed
to give a sensitive contact that will be bo_th
stable and effective. Ingenious tuning-coils

[

|

A circuit comprising a tuned R.F. stage. a detector and a two-stage A.F. amplifier.

The switches

A, B, C and D provide for increasing the selectivity of the aerial circuit, adding regeneration
and changing the number of tubes in use.

object of securing as great a range as possible,
combined with simplicity and reliability in
operation. One finds on the market an enor-
mous selection of crystal rectifiers provided

This is a rear view of a two-tube Unidyne (Solodyne) receiver, somewhat similar to the larger

hook-up diagramed in Fig. 4.

The tubes have each two grids, and require only an ‘“A” battery,
which furnishes the plate current as well.

Note the plug-in coil.
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and variometers specially designed for crystal
reception on standard wave-lengths are also
very largely in evidence.

THE BEST CRYSTAL DESIGN

So far as the actual crystal circuit is con-
cerned, there is of course very little scope
for anything of a strikingly original nature.
Quite recently, however, there has been a con-
siderable vogue of arrangements for reducing
the damping effect of the crystal. Fig. 1
shows a typical circuit in which the crystal
detector is tapped across a part only, instead
of the whole, of a coupled sccondary circuit.
In this way the load on the tuned circuit is
reduced, detector damping is diminished, the
selectivity of the tuned circuit is increased,
and the resonant voltage available for pro-
ducing signals in the 'phones is in consequence
increased to a maximum.

TUBE ECONOMY

Having regard to the considerations previ-
ously mentioned, it is fairly obvious that the
simplest and most economical plan for re-
placing the headphones by a loud speaker is
to combine the crystal detector with a single
tube giving audio-frequency amplification. In
most cases this will give tolerable loud
speaker reception, wherever good headphone
strength was previously obtainable.

Accordingly, the second place in popular
esteem is taken by various crystal-and-tube
(straight or reflex) combinations, varying
from a straight crystal-A.F. amplifier to a
reflexed single tube-crystal combination
capable of simultaneous R.F. amplification,
crystal detection, and A.F. amplification.
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A very interesting tube-crystal circuit.

crystal and A.F. amplifier,

and A.F.

A CRYSTAL-TUBE COMBINATION

A widely-used circuit of the latter kind is
shown in FFig. 2. Tt gives the maximum ser-
vice to be obtained from a single crystal-tube
combination, and has the additional advantage
of flexihility, ranging, from
simple crystal reception, crys-
tal preceded by R.F. ampli-
fication, or crystal followed by o
ALY amplification to a full
three-stage R.IF. detector-ALF.

t The switches allow the use of the
erystal alone, or the following combinations; R.F. amplifier and crystal;
or a full reflex circuit with R.F.,

4

1
e
T

[ [ [

il

detector

A.F. transformer and so back to the grid of
the tube, where they receive final amplifica-
tion before passing into the 'phones on jack
No. 2.

Givenn the necessary purchasing power. a

FIG. 4

A three-tube Unidyne or Solodyne circuit, using double-grid tubes. It will
be noted that no ‘B’ battery is employed. This is the distinctive feature

of the circuit.

and audio sides of the detector.

Fig. 3 shows a circuit of this kind which
has attained a large measure of popularity.
Although only three tubes are employed, the
combination gives two stages of radio and

two stages of audio amplifica-

¥ tion. The input signals are

S an

B amplified twice i1 succession
_ by the first two tubes, 1, 2,
T the radio-frequency currents
being transferred through the

receiver. 5 open-cored transformers A, B.
With the switch A in the These radio currents are by-
left hand position, the antenna # passed across the iron-cored
inductance is connected across I—— B transformers T1, T2, by the
the center terminals of switch A Sbunted cqndenser_s C, Ci.
B. With the latter in the | ) 3 The —amplified signals are
right-hand  position, simple rectified by the detector tube
crystal reception is obtained T 3; and the audio-frequency
by plugging the ’phones into l currents are fed back to the
jack No. 1. first and sc_cond. tubes for
By rc\'crsing the positions c N U furthf_:r amplification through
of both switches, and retaining 4 é E ? (_r‘—(‘—l W the iron-cored transformers
the ’phones in jack No. 1, the 7 L e £ - T1, T2, as shown.
signals are amphfied at radio —E: FIG 3 -
{requency, followed by crystal A three-tube reflex circuit which provides two stages of R.F., a detector SOLODYNE
detection. If now the tele- and two stages of A.F. amplification.
phones are changed over to Apart from being a frequent
jack No. 2, the full sequence is obtained, crystal-tube combination is not to be pre- source of crackling and other wnpleasant

namely R.F. amplification, crystal detection,
and AF. amplification.

Other combinations can be figured out from
the diagram. In the last-mentioned position
of the switches the signals pass from the
antenna inductances to the grid of the tube,
then into the tuned plate circuit LC across
which the crystal is shunted. The rectified
pulses from the crystal pass through the

ferred when two or more tubes are available.
Accordingly the next stage in popularity 1s
reached where the crystal is thrown over-
board in favor of an all-tube circuit.

Here, however, the natural desire to econ-
omize is again responsible for a decided pre-
dilection in favor of reflex circuits, in which
one or more of the tubes are made to perform
double duty, amplifying on both the radio

“110§ses,” particularly toward the last stages
of its service, the high voltage or “B” bat-
tery is a wasteful “asset” and a source of
expense. [ts elimination is therefore distinctly
a pomt to the good; particularly where, as in
the Unidyne circuit, the saving is accompanied
by practically no loss in volume and a con-
siderable gain in purity of reproduction.
(Continued on page 1402)

The receiver at the left is another two-tube Unidyne set; at the upper left. coil mountings, and to their right, tube sockettes for the double-grid tubes,

The set at the right is a single tube Unidyne. The five-prong socket is in the center, just behind the special choke.

The socket at the right per=

mits the use of plug-in coils for the different British wavelengths.

www americanradiohistorv com
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T is hardly necessary to make any in-

troductory remarks concerning the

great number of broadcasting stations

we now have on the air, nor to discuss
lhow this congestion can be relieved or reg-
ulated. \Ianv articles have been written on
the subject, published in Rapio NEws and
elsewhere, many ideas and remedies have
been suggestcd but it is now up to the
Radio Commission to put some of these
remedies into practice.

What will finally be done is problemati-
cal; there are many things to be considered,
from both the scientific and the legal points
of view. There are involved also interna-
tional relations and many other considera-~
tions w thh are heyond the ken of those not
trained in such lines.

In the meantime, however, to make con-
ditions more bearable for the radio broad-
cast listener, there are things which may be
done that will permit him to enjoy the many
programs which are being broadcast. He
will be able to listen to these without undue
interference from another station, but
there are certain things that he must keep in
mind, and one of these is that he must be
reasonable.

In the first place let it be understood that
the sensitivity of the radio receiver has a
great deal to do with its apparent selectiv-
ity. We have certain ideas as to what
selectivity is; scientifically there is one
definition of Select1v1ty, and popularly there
is another. Regarding the operation of a
radio receiver the popular definition of se-
lectivity is what we must consider; that is,
the ability of the receiver to tune in a sta-
tion without hearing in the loud speaker a
“hackground” from another station.

VOLUME VS. SELECTIVITY

In Chicago, where the writer lives,
the conditions are about as bad as
they are anywhere else in the United

States—perhaps worse. One evening I took
pains to tune in as many of the locals as
were on the air, and I heard thirty of them,
all transmitting at the same time. By “lo-
cals” T mean stations located within a radius
of about 50 miles. All these stations were
included in about seventy dial divisions out
of the hundred, which means that in that
range of \\'avelengths, we had three sta-
tions in every ten dial divisions.

The receiver I was using is a rather pow-
erful one, one that brings in DX as well
as any I have operated:; it had a very good
volume control, by means of which I could
easily control thc output of the loud speaker
connected in the R.F. amplifier.

With the’ volume control set at “maxi-
mum” it was well-nigh impossible to sep-
arate many of these stations; this is to be
expected when we have three stations for
every ten dial divisions. Furthermore, the
volume output of the loud speaker was too
great, as a rule. But when I turned the
volume control around a bit, it was pos-
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Wayvs of Reducing Interference

Suggestions Which Can Be Aeelied to Your Set

By SYLVAN HARRIS

sible to separate all of them, and the out-
put of the speaker was sufficient for prac-
tical purposes.

I made another test not long ago, which
will be of interest, with an e\perlmental
set consisting of several stages of R.F.
which I could disconnect at will. The R.F
stages were all constructed alike. I set up
two of these stages, followed by a detector
and an A.F. amplifier, and observed how T
could separate the local stations without
much d1fﬁculty even with the volume con-
trol on “maximum.” Note that this receiv-
er had then three tuned circuits.

After this I added an additional R.I.
stage making four tuned stages in all
Having the extra tuned stage, it would
seem at first as if we should expect the
set to have greater selectivity. But to tell
the truth, it was not possible to separate

—lVARIOMETER

& /;%%a

GENERATOR

L

FlG 2 FIG 3

Fig. 2. The selectivity of a receiver can be

increased by connecting a variometer in series

with the aerial wire. Fig. 3. Illustrating the
resonance properties of tuned circuits.

J_RECEIVER

many of the locals with the volume control
at maximum. On the other hand, on ac-
count of the
ceiver, it was sometimes DOSSlble Wheu one
or another of the locals “shut down,” to go
through the rest and bring in DX stations,
which could not be (lone without the ad-
ditional R.FF. stage.
USE OF THE CONTROL

The point I am trying to bring out is
that, if we have two receivers which have
equal selectivity, but the one receiver is very
much more sensitive than the other, the
more sensitive receiver may Scein
than the other. But if the volume control
is so adjusted that the volume output of the
two sets is the same, the ability to separate
the stations may be the same for both sets.

Again, if you have a very sensitive re-
cejver, and you are located m a place like
Chlcago where the air is very congested,
vou are not ouly likely to experiehce inter-
ference between the locals, but you will also
encounter heterodyne whistles from distant
stations in the background. It is impos-

Fig. 1. (A) the
ground connection
may be removed,
which will sometimes
improve the selectiv-
ity. (B) Where the
grounding connection
is made through the
framework of the re-
ceiver, or through a
metal panel, t h e
ground end of the pri-
mary is unsoldered
and connected to the
ground directly and
the panel is not
grounded.

B+ METAL FRAMEWORK
OF SET OR
METAL PANEL
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greater sensitivity of this re--

broader.
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sible to avoid these until a redistribution of
wavelengths is made, but when you are lis-
tening to the locals, you can eliminate these
heterodyne whistles by cutting down on the
volume, just as was done before in separat-
ing the locals.

Although these remarks may not entirely
solve the difficulty for you, by applying
some of these ideas vou may find it possible
to listen-in to any of your local statioms.
undisturbed. These are the first precautions
to be taken in operating a receiver. If thesc
do not satisfy you, or do not solve your in-
terference problems, yvou will then have to
adopt some of the following expedients.
Any or all of these may be tried, and the
one which suits your particular conditions
you may adopt as a permanent fixture in
your receiving equipment. Nearly all of
them will mvolxe an additional control, but
I would like to point out here that you Tust
also be reasomable in this respect. Radio
is a wonderful thing, but we cannot do
cvervthing by or with it. If you want
volume you may have to sacrifice selectl\'lty'
if vou want extreme selectivity you may
have to sacrifice sensitivity; if you want
volume and sensitivity, vou may have to
sacrifice vour idea of a single-control set.

A NECESSARY COMPROMISE

This is the big problem which manufac-
turers of radio receivers must contend with.
It is not possible to build an ideal set; an
ideal set would probably be omne that is
truly single-control, is extremely selective
and extremely sensitive, and gives periect
reproduction. Any of you who have tried
to build this “perfect” receiver know what
some of the problems are. The best that
can be done is to strike a happy medium
somewhere, or else so construct the set that
it will be fairiy selective and very sensitive
under one adjustment, and fairly sensitive
and very selective under the other adjust-
ment.

The other problem involved, over which
the manufacturers of receivers have mno
control, is the length of the antenma. If
a very long antenna is used you may ex-
perience cons1derab1e interference. If a
very short one is used you may find that
the DX siations will not come in. Having
these things in mind, and assuming that
vou have adjusted your conditions to the
best of your ability, and assuming also that
you are mnot demanding too much of vour
receiving outfit, let us see what additional
means can be u:ed to cut out the inter-
ference.

INCREASING SELECTIVITY

The first of thesc requires getting into
the receiver itself and making a small change
in the wiring. Many R.F. amplifiers have
the filament circuits grounded; that is,
connected to the ground connection, either
by a wire soldered in place, or by termi-
nating the grid-returns at the tuning con-
densers, whose rotors are grounded to a
metal panel, or otherwise. These connec-
tions are shown in Fig. 1. In Fig. 1A
we have the ordinary grounding connec-
tion, in which the filament end, or the grid-
return end, of the secondary coil is con-
nected to the ground by means of a wire.

In many cases, if this wire is removed,
an increase in selectivity will be ex-
perienced. It may be found in some re-
ceivers, however, that this will materially
decrease the sensitivity, or in regenerative
receivers, may allow the receiver to oscil-
late, in which case it will not be well to
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Figs. 6 and 7 show the connections for two
forms of wave traps. which can be used for
eliminating station interference.

eliminate  this  ground connection. You
must use your judgment in adopting the
expedient that will best suit your needs.
[n Fig. 1B we have a similar connection
to the ground, but in this case it is made,
not by a wire soldered in place, but by
the metallic frameworl, or the metal pancl

of the receiver, depending upon its construc-.

tion.  When this is so, it is a simple mat-
ter to unsolder the ground connection of
the primary coil, and connect this to the
ground dircctly, instecad of to the metal
framework.  When you do this the frame-
work 1s not to be grounded.

But when you try this stunt, you must
first look at your “B" socket unit if you
are using one. Some of these instruments
require grounding, and when so connected
you may have the filament circuit of your
receiver grounded through the eliminator.
If this is the case, the changes indicated
in Iig. 1 will be of no use, so that you
will have to discard this method and choose
another.

OLD. BUT GOOD

Although the newer radio fans may not
think of using a variometer to tunc the
antenna circuit, this method is probably the
first that would occur to an old radio fan.
Nearly all the receivers now on the mar-
ket use the "untuned”™ primary circuit; that
is. the antenna circuit has no variable ele-
ment in it, but consists only of the an-
tenna and  ground and between them a
fixed or non-variable coil called the primary.

The reasons for using this kind of cir-
cuit are several. TFirst. it is a good thing
to get rid of a control, when we can do
so casily; sccond, it is cheaper than to
include a variometer or a variable con-
denser in the circuit; third, it is ecasier
to “log" the dials.

But there are things to be gained by
using a variometer. and these are both
sclectivity  and  sensitivity.  Whether  you
have a single-dial set or a four-dial set,
you always tune in by adjusting the con-
densers in the secondary circuits until you
have a maximum of current flowing in
these circuits. In other words, you get
the maximum amount of current flowing
in the sccondary circuits that is possible
when using that means of tuning (i.c. sec-
ondary tuning only),

But when you tune both the primary and
secondary together, it is possible to obtain
a higher maximum. Now this may seem
strange to you at first; how is it possible
to have greater than the maximum? That
depends on what you mean by maximum.
Glance at Fig. 3\, This shows an wun-
tuned primary circuit coupled to a tuned
sccondary circuit.  We have a generator
supplying cnergy to the primary and a
milliammeter in the secondary circuit. The
frequency of the supply veltage has a cer-
tain value. As we turn the secondary con-
denser, we will find that the current is at

first very small. but gradually increases,

until it attains a maximuwm value: the see-
ondary current begins to decrease as we
turn the condenser further. When the cur-
rent was at its maximum value, the circnits
were tuned.

Now, ii we do not change the setting
of the secondary condenser, but introduce
a variable condenser into the primary cir-
cuit, as in Fig. 3B, and gradually turn this
condenser, we will find that we can obtain
a greater maximum value of current in the
sccondary than we obtained before. In
other words, @when both circuits are tuned
to resonance, we have an increase in the
sensitivity of the receiver. Further than
this, it will be found that there is a con-
siderable increase in the selectivity, as we
have added an additional tuned circuit.

There are two ways of accomplishing
this result. One of these is shown in Fig.
2, where we have simply connected a
variometer in the antenna circuit. A
variometer is merely a variable inductance,
consisting of two coils, one rotating within
the other.

INSERTING A SERIES CONDENSER

Another means of accomplishing the same
result is shown in Fig. 4. Here the tuning
is done by means of a variable condenser
connected in the ground lead of the re-
ceiver. There is also required in the an-
tenna circuit, for proper tuning, a loading
coil, which is merely an inductance coil
similar to the secondary coils in your re-
ceiver. It is not possible to say exactly
how many turns you will need in this coil.
as this depends upon the receiver you are
using and the capacity of your antenna. It
is an easy matter. however. to build a
simple cylindrical coil of say. 60 turns of
wire on a two-inch tube; and then, if you

LOADING
—x+— COIL

RECEIVER RECEIVER

L

I‘VARIALE I"FIXED
== CONDENSER = CONDENSER
FIG 4 F1G. 5
Fig. 4. Increasing selectivity through the use

of a loading coil and a variable condenser.

Fig. 5. Inserting a small fixed condenser in

series with the ground lead will increase selec-
tivity.

find that this gives too much inductance for
tuning over the broadcasting range, you can
casily remove as many turns as you find
necessary.
you are not particularly interested in
keeping the sensitivity of your receciver
high, but merely wish to separate the locals,
it is an easy matter to increasc the selec-
tivity by inserting in the gronnd lead a
small fixed condenser. The connections are
shown in Fig. 5. This condenser may have
a capacity of about .00025-mf. or less.
There is no advantage in using a variable
condenser for this purpose, instead of the
fixed condenser, as you cannot tune the
primary or antenna circuit to resonance by
this means unless you use a loading coil.
(This applies to nearly all present-day re-
ccivers, with only few exceptions). The
condenser in Fig. 5, in the ground lead, will
merely increase your selectivity, making
the antenna circuit act as if the antenna
were shorter than it is, and generally the
sensitivity will drop. If you want to keep
up the sensitivity, and at the same time in-
crease the selectivity, by wsing the tuned
antenna system, you will have to use either
the circuit of Fig. 2, or that of Fig. 4. If
vou are interested merely in selectivity. and
not in sensitivity, you may use the circuit
of Fig. 5
THE "WAVE TRAP"

It often happens that there is one par-
ticular station that causes vou trouble. You
may be located so close to it that forced
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oscillations are set up in your receiver by
that station, no matter low your set is
tuned, and these forced oscillations gen-
crally seem to “slide in” on another sta-
tion’s carrier wave, when you tune the
lIatter in. You may not hear the inter-
fering station when not tuned to it, ex-
cepting when you are tuned to another
station’s wave. Then you hear it as a
“background™ in your loud speaker.

In order to stop this kind of interfer-
ence you will have to use a circuit such
as shown in Fig. 6. This is called a “re-
jector” circuit, or a “wave-trap.” It con-
sists of a simple cylindrical coil and a
variable condenser connected in parallel,
with this circuit in series in the antenna
lead. The coil may be exactly the same
as the secondary coils in your receiver. In
order to adjust the circuit so that the in-
terference by the particular station is
climinated. simply tune your set to that
station. Then adjust the variable con-
denser in the wave-trap or rejector cir-
cuit, until the output of your loud
speaker is weakest. In other words, you
adjust the rejector circuit so that it “re-
jects” the interfering station.

When you have so adjusted it, note the
dial setting of the wvariable condenser.
After that, any time you hear the inter-
fering station in the “background” of an-
other station, simply turn the variable
condenser to the proper dial setting and
the “background” will drop out.

If the interference between local stations
is very serious, this method may not be
sufficiently effective. In that case it may
be better to use a system like that shown
in Fig. 7. This consists of a primary
coil "P,” of about 10 turns of wire on a
tube of, say, 2Y: inches in diameter, and
a secondary coil “S” having about the
same inductance as the secondary coils in
your receiver, or perhaps a trifle less. The
variable condenser should have a capacity
cqual to onc of those in the receiver.

All the means commonly used for in-
creasing the selectivity of a radio receiver
are based on the same principles, viz., they
are all either “rejector” or “acceptor” cir-
cuits of one form or another. Tuning the
antenna, as in Figs. 2 and 4, makes the
antenna circuit an acceptor circuit. The
same is truc of the connection of Fig. 7.
Tig. 6 is an example of a rejector circuit.
A variation of this circuit is shown in
TFig. 8, where the coupling coils “A” can
be made exactly the same as the coils in
your receiver. The secondary circuit
marked “S” is an acceptor circuit, and
when tuned to the wavelength of the inter-
fering station, absorbs the energy at that
wavelength from the antenna circuit. The
combined primary circuit “P” and the scc-
ondary circuit “"S” constitute a rejector cir-
cuit when acting together in this manner.

Any of these rejector or acceptor cir-
cuits, or combinations of them, can be used
in_the tuned circuits within the radio re-
ceiver, if the experimenter wishes to put
them inside the cabinet. In doing this pro-
vision must be made on the panel of the
receiver for the variable element, so that

(Continued on page 1389)
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Two more types of wave traps., or ‘‘rejector’”
circuits which will suppress station interference.
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THERE has been much talk of

- late about an alleged superi-
ority, in the reproduction of music
and speech, of the phonograph as
compared to the radio receiver;
but a very effective answer to this
assertion will be found in the per-
formance of the device which is
explained in the following article.
There is no doubt that the phono-
graph and the radio must develop
side by side, for each has its sep-
arate advantages.

A very happy combination of all
these has been perfected in the
Phono-Radio, here deéscribed. This
may be used as a reproducer of
phonograph records, or, by the
throwing of two switches, it is
converted into an effective broad-
cast receiver. The circuit is selec-
tive, as demonstrated by tuning in
a number of distant stations while
the New York locals were broad-
casting; and the quality of its re-
production, because of its special
A.F.-amplifier, is of the highest
order. The same amplifier is used
while it is reproducing phonograph
music, so that the quality of its

output is equally agreeable.—
EDITOR.
HE April issue of Rapro NEws

contained a description of the new
El-Fonic capacity pick-up device,
which is adaptable to use with any
type of phonograph, and the attendant
especially-designed amplifier. This arrange-
ment, which has been developed hy the
writer, is superior to many of the existing
methods of phonographic reproduction,
giving in music all the delicate shades and
overtones and in speech and singing per-
fect voice reproduction. '
The pick-up itself is unlike any other

“Radio News Blueprint Article No. 18.
$Consulting Engineer, Adams-Sibley Develop-

ment Corp,
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L, L1 and L2, is the oscillator coupler; C1, variable condenser; L3, untuned R.F. transformer; T,
AT, transformer; L4, R.F. choke; T1-T2, plate chokes; T3-T4, grid chokes; T35, outout filter;
C3-C4, coupling condensers, and R-R1, ballast resistances.
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The Phono-Radio Combination Set*

A Set Emploving the New El-Fonic Capacity-Type Pick-Up Device

By FRED A. JEWELL?

existing type, in that it uses a principle
similar to that of the condenser microphone,
which, by the way, is the most faithful re-
producing device yet known. A standard
condenser microphone is a very delicate
plece of "apparatus and, for a number of
reasons, has not been found practical for
everyday use. In the first place, it is neces-
sary to have perfcct insulation; for, if at
any time the insulation is not of the best,
as it can be when moisture is in the
atmosphere, the operation of the micro-
phone is greatly impaired. Secondly, the

1]

LT LI LI I Sty 1L g"'.

At the right is a panel view
of the Phono-Radio Combin-
ation Set. It will be noticed
that there is but one tuning
control, the variable c¢on-
denser, Cl. R2 regulates the
regeneration and R3 is a
volume control. In the lower
left-hand corner of the panel
will be seen three jack
switches, SW, J and J1. SW
is the filament switch; J and
J1 are used for converting the
set from radio to phonograph.

[NTIBHIT

microphone goes out of adjustment very
casily. Also, the amount of energy that
the microphone delivers to the speech am-
plifier is so small that a costly amplifier
is usually required. The underlying prin-
ciples of the El-Fonic capacity pick-up and
that of the condenser microphone are prac-
tically the same; the main difference being
that the capacity microphone deals with
audio frequencies and the capacity pick-up
deals with radio frequencies. However, in
the El-Fonic type these difficulties are over-
corme.

MODULATION OF RADIO-FREQUENCY

As explained in the first article of this
series, the capacity-type pick-up is used in
conjunction with an oscillator and vacuum-
tube detector. The pick-up is connected in
series with a small pick-up coil coupled to

www americanradiohistorv. com
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the oscillator circuit; so that the constant-
irequency oscillations fed to the coil from
the oscillator are altered merely in
amplitude in the pick-up circuit. This
means that the variations in capacity be-
tween the two plates of the piclk-up, as
the ncedle travels through the record’s
groove, governs the flow of radio-frequency
current in the pick-up circuit. This cur-
rent passes through an untuned radio-fre-
quency’ transformer, then into a detector,
where it is rectified; from which the im-
pulses impressed on the current by the

record pass through the audio-frequency

amplifier. The latter, although of the
double-impedance type, has several mnew
features.

Tt is obvious, from this description of the
operation of the system, that what we have
is in a sense a miniature broadcast station,
composed of the oscillator, the pick-up and
a radio receiver of standard type, made up
of a vacuum-tube detector and an audio
amplifier. This means that what is pri-
marily our amplifier system for the pick-up
is also an orthodox radio receiver, with the
exception of the oscillator. It seemed to
be a good idea to provide a means whereby
the radio enthusiast could have the best
type of electrical phonograph known at the
present time, and also an excellent radio
receiver—all in one.

A CONVENIENT COMBINATION

This was prompted by the knowledge
that the audio-frequency amplifier, as a
unit, is far better than the usual run of
amplifiers; and most fans would want to
use it in connection with their radio re-
ceivers, if they possibly could. Therefore,
a switching arrangement was developed
throngh. which it is possible, by throwing
just two switches, to have either an elec-
trical phonograph or an excellent radio re-
ceiver. With the two switches thrown to
the right, the Phono-Radio is an electrical
phonograph and the first tube assumes the
role of an oscillator. When the switches
are thrown to the left, the first tube: is
changed to a radio-frequency amplifier; so
that we have a stage of radio-frequency
amplification, a detector and the special
audio-frequency amplifier. All the tuning
is accomplished by the single variable con-
denser, which tunes the input circuit. The
knob on the panel at the left functions as
a regeneration control; and the knob at the
right, when then set is functioning either as

- phonograph or receiver, controls the volume.

THE A.F. AMPLIFIER

As mentioned before, the audio-frequency
amplifier is so designed that the lower notes
of the register are passed through and mag-
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In the above sketch are shown the relatively few holes that have to be drilled in

nified as well as the upper ones, and with-
out any distortion.- In short, the amplifier
is one that will meet the requirements of
the most critical music-lover.

Now, in order to get the results that are
possible with this amplifier, it must be very
uuefully constructed and the materials em-
ployed in its make-up should be of the
highest quality. I.et us consider first the
andio-frequency transformer, T. It is of
the utmost importance that this instrument
have a low primary impedance, and about
the only ones that have this characteristic
are those of the old type. It should have
a ratio of 4%4:1 and be high-pitched. With
a transformer of this type in the circuit
there is no danger of over-accentuation of
the bass notes. This may seem peculiar to
some readers, when lately such stress has
been laid on bringing out the bass notes in
a loud speaker; but if a high-impedance
transformer is used the bass notes will be
so loud and overpowering that they will
drown out the melody carried in the treble.
This old type of transformer will be found
to be just as efficient when the set is being
used for radio as when it is reproducing
plionograph music; ie., the low notes will
get through in sufficient volume to give the
proper “background” to the music.

ENORMOUS IMPEDANCE VALUES

Now the grid chokes, T3 and T4, in
the diagram. These chokes are unlike any
other.

L_IL %

The usual choke used in this posi- -

tion in an audio-frequency amplifier has an
impedance value between 100 and 200
henries, while the value of each of these is
2000 henries! The question might be raised,
what is the use of having such a high \'alue
of impedance in the grid circuit of an am-
plifier tube?
think, he will quickly see that, if the grid
and plate chokes were of approximately the

This shows the comparative size of the pick-up
device and a man’s hand.” The two terminals
are seen beside the thumb and forefinger.

same value, there might be set-up audio-
frequency oscillations due to the two cir-
cuits being in resonance—and that would be
the end of efficient amplification. However,
with 1800 henries difference between the
two chokes, this danger has been completely
eliminated.

If the reader will stop to,
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the front panel of the set.

As there is no load in the grid circuits
of the ampliﬁer tubes, the value of 2000
lienries is obtained by Uamg a closed core.
and this does not necessitate the use of
a comparatively large winding. As the
D.C. resistance of the choke is low, due
to the relatively small amount of wire used
in the coil, it is impossible for any ap-
preciable charge to accumulate on the grid
of the tube. This also permits the use of
a couplmg condeuser of comparatively high
capacity; 1.0° mf. ! an ob\'xous advantage.
This system, as worked out, makes the
amplifier adaptable for use w lth “B” socket
devices as it prevents ‘“motor-boating.”
This, unfortunately, can not be said for
the usual type of double-impedance coupling.

The radio-frequency choke, L4, and the
by-pass condenser, C2, together l\eep radio-
"frequency currents from the primary of
the audio-frequency transformer, T. At
the plate side of the power tube, V4, \\111
be scen a like combination; only this is to
keep the direct current out of the windings
of the loud speaker. Across the secondary
of the audio-frequency transformer,! T,
will be seen a potentiometer, R3, having a
value of -500,000 ohms, (0.5 megohm). This
is used as a volume control, not only when
the set is used for radio. but also when it
is reproducing phonograph records.

FUNCTIONING OF THE SWITCHES

There are two D.P.-D.T.

; : jack switches,
and J1,

at the R.F. end oi the circuit,

L3 V| L4
C2
[ ( .
R1LR,
SW. LL |
B+45 C+A- A+B- C-4% V. B+90V. C-9V.  B+I35V. (-40V. B+180V.

The schematic wiring diagram of the Phono-Radio combinatio

may be obtained at will.

www americanradiohistorv com
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P

Much of the wiring can be done before the binding-post strip is mounted in place,

B+ B+ B+ B+ C- C- C- A— A+
. 180V. )35V, 90V, 45V. 40V. 9V. 4kV. C+ B-—

The complete wiring diagram of the Phono-Radio combination set.

www americanradiohistorv com
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How the parts are arranged on the front panel of the set.

the purpose of which is to convert the set
from a radio receiver to a phonograph re-
producer. When the switch J, (see the
schematic- diagram), is thrown to the left,
connecting the antenna and ground to the
coil, L2, and the switch, J1, is thrown
do“n _connecting the plate of the tube, V,
in series with the primary of the radio-
frequency transformer, L3, and plus 45
volts, the set is ready to receive broadcast
signals. It will be noticed that the coil,
L, is not used. Now when the switch, J,
is thrown to the right, connecting the coil,
L2, in series with the pick-up device and
the primary of the radio-frequency trans-
former, and the switch, J1, is thrown up,
connecting the coil, L, in the plate circuit
of the tube, then the set is prepared for
reproducing phonographic music.

When the set is prepared for broadcast
reception, as outlined above, the coil, L2,
functions as the primary and the coil, L1,

as the secondary. Across the latter is
shunted a .0005-mf. variable condenser,
which is the only tuning control. The

variable resistance, R2, controls the regen-
eration by varying the voltage impressed
on the plate of the tube, V. When the
switches are so thrown that the set is ready
to reproduce phonograph records, then the
coil, L, becomes the tickler; L1, the oscil-
lator coil and L2, the pick-up coil. In this
case R2 is turned full to the right so that
all of its resistance is out of the circuit,
and the condenser, Cl, is adjusted to bring
the oscillating circuit to that frequency
which will best fit the constants of the
untuned radio-frequency transformer, L3.
Once this setting of the variable condenser
has been found, it remains the same every
time the phonograph is used.

THE CONSTRUCTION

One of the most important pieces of ap-
paratus in the entire set is the oscillator
coupler, L, L1, and L2. This coupler
should be most carefully constructed as it
really is the heart of the circuit. TFirst
the three coils are wound. They are of
the basket-weave type of winding and’ their
internal diameter is 134 inches. There are
25 turns of No. 24 D.S.C. wire on L; 52
turns on L1 and 10 tufns on L2. These
coils are all wound in the same direction.

After winding, the coils are slipped over
an insulating tube (cardboard or bakelite)

which is 134 inches in diameter. On this
tube are fastened six soldering lugs, to

which the ends of the coils are soldered, and
to which connections are made from the
apparatus in the set. Two pieces of thin
strip' brass are used as supports for this
coil, as may be seen in the accompanying
illL(lstrations.

The filaments of the vacuum tubes are
adjusted by two filament resistors, o one-
ampere capacity each, connected in parallel
so that two amperes are delivered to the
filament leads. The tubes V, V1 and V2
are of the 201-A type; tubes V3 and V4,
are semi-power and power tubes (112 and
171) respectively. The amount of current
supplied to the filaments is not at all
critical.

(Rear view.)

The arrangement of the apparatus on the
panel and baseboard places the different in-
struments in such a position that the con-
nections are as short as possible. When wir-
ing the set it would make things easier
for the constructor to do as much of the
soldering as -possible before mounting the
binding-post strip in position; as there
might otherwise be found several awlkward
places in which the iron would be hard
to place.

OPERATION

It will be seen from the illustration show-
ing the capacity pick-up that there are two
connection screws at the top. Wires are
run from these connections to the two
binding posts marked “P—P,” on the strip
at the rear of the set. The pick-up C re-
places whatever type of reproducer is al-
ready on the phonograph and there should

Radio News for May, 1927

be no trouble in fitting this in place by
means of the rubber bushing. The wires
connecting the pick-up to the set should
be as short as possible.

As explained previously, when the two
jack switches are thrown to the left the
set can be used for receiving broadcast pro-
grams; and when they are thrown to the
right the set is ready for the reproduction
of phonograph music. - It is important that
all the plate and grid voltages (“B” and
“C” battery values) should be correct. For
instance, it will be noticed from an inspec-
tion of the schematic diagram that there
are no grid-condenser and grid-leak in the
circuit of the detector tube; these are
eliminated through the use of the proper
grid bias of 4314 volts.

There is no doubt that the fan who con-
structs this set will have one of which he
may well be proud. There are many pos-
sible combinations of ‘ the radio and the
phonograph; but the one herein described
will be found to be satisfactory to even
the most sophisticated critic.

Doubtless many other combinations of a
radio receiver and the capacity type of pick-
up will suggest themselves to the keen-
minded radio experimenter. There are
many radio receiving .circuits which will
adapt themselves admirably to a combina-
tion of this kind; but it should be born in
mind by the constructor that, in order to
get the best results that are possible with
this device, it is necessary to have an audio-
frequency amplifier and a loud speaker that
are of the highest possible types.

iR N SR e e AT

NAME OF PART | JALUE

Chonakity OF PART REMARKS MANUFACTURER %
1 |coupler Speciel 1

1 R.F. Transformer Untuned typs (300 meter peak) 2 14,15,16

1 R. F. Choke 85 MH 3 [17,18

1 |Pickup ] Special 4

1 Var, Condenser 0005 mf. | Straight line tuning type 5 129,24
4 Fixed Condenser |.001 mf, By-pass 6 18,16,20

2 Fixed Condensers [1.0 mf. Coupling 6 18,116,221

] Auto. FilJContrells v, 1 amp 7 4

1 Var. Resistznce |10,0000hms | Regeneration control 8

1 Potentiometor 500000chms | Volume contrel &6 18,22,23

1 A, P, Transformer |4t to 1 High piteh 2 13,15,17,24,25,26
2 |Plets Impedencs [200 Henrys 3 {2,26 . )

2 Grid Tmpedence 20"0Henrys | Special 1

1 OQutput Filter Impedance & condenser in one 1 124,27

2 Jack Switch Doubls pole double throw 8

1 |F1l. Switen 8 |s,23 N
5 Sockets UX type 9 17,18,24,40

15 |Binding poate 9 [24,28

1 Disl Vernier 10 |

1 |Pansl 7X 21X 3/t 11 [35,36,37,38,39

1 |Sud-dese’ Wood 94 X 20 X 1/2%

3 |Tuves 5 v, } arp] Standerd ) 12 {29,30,31,32

1 Tube 5 v. Lm:p. Semi-power amplifier 12 129,30,32

1 Tube 5v. % amp. | Powser amplifier . 12 [29,30,31

Hookup Wire 13 [14,33,34
1 [B. P, strip 13f X 1 X 3/16" 11 |35,36,37,38

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

! Interstate Sglel‘ Co.

17811 ver Marshall, Tnc.

33 Belder Mfg, Co,

Acma Apvaratus Co.

18 Bromer. Tully Xfg, Co,

34 Cernish @ire Co,

Samgon Electric Co,

19Gensral Inetrumsnt Co.

35 Insulatinz Co.of Aror.(Insuling

AdemgeS1bley Developing Corp.

20 Tobe-Neutschmann Co,

36 Micerta Febricators, Inc.

Hammarlund Mfg, Co.

21 Asrovox ¥ireleass Corp.

37 Fornica Insulation Coo

Flectrad, Ince

22Contrel Radio Labs,

Radisll Co. (Ampert te)

23H, H., Frost, Inc.

38p:ancnd State Fibre ColBryelits

39 The Ligmole Corp,

Carter Radio Co,

24Gen-r2) Radio Co,

40 Gray 4 Danieldon, (Remler)

0| | ~af ov W i N

H. H. Eby Mfg. Co.
10 Brooklyn Metal Stamping Co,

25 Amsr, Trensformer Co, {frartran)

26 Thordsrson Mg, Co,

If you uss alternate partd
instead of those listed in

11 _Amer, Hard Rubber Co,{(Radion)

27 The Naticnal Co,

the first column of menue

12 ¢, F, ¥fg. Co, (Ceco)

28%.1 Reilo Labs.

facturers, bs careful to

13 Aeme Wirs Co, (Celetsite)

29Radic Corps. of America

allow for any posaidle difa

14 Alpha Radio Supply Co., Inc.

30F, T. Cunningham, Inc.

feronce in size from those

!5 A1 Awericen Raiio Co,

31 The Meenavox Co,

originally used in layins out

16 pubilier Condensar Corpe

32Ths Van H-rne Co,

and drilling the panel end

FCRM COPYRIGHT 1927 FX, PUB. CO.

s THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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A top view of the Browning-Drake receiver designed by Mr. Lynch.
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‘The parts are:
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L, aerial coupler; L1. R.F. transformer: C, aerial tuning

condenser; C1, R.F. tuning condenser; C2, series aerial condenser; C3, grid condenser; R, rheostat; R1. R2, R3, R4, ballast resistances; RS,
grid leak; R7, RS, plate resistors; R9, R10, grid resistors; PH, Phasatrol; T, grid impedance; T1, output filter.

Modernizing the Browning-Drake Receiver*

The Use of the Phasatrol Serves to Increase the Ampelification

TETETEIT T I T I T A

THIS article, the second of a
series on the Browning-Drake
circuit, describes a receiver which
embodies many improvements of
recent development. The complete
instructions will enable the home
constructor to build with little
trouble an inexpensive set which is
economical and easily operated;
yet is both sensitive and selective,
with great volume and remarkable
fidelity to tone.

In June RADIO NEWS Mr. :

Lynch will recapitulate the previ-
ous two articles and will show how
all the principles explained may be
incorporated in the present model,
as well as in another or similar
type, in attractive cabinets, and in
conjunction with devices now com-
mercially obtainable, which make
very satisfactory the operation of
any receiver from the light-socket.
If you have not already done so,
we recommend that you read Mr.
Lynch’s preceding article, in

RADIO NEWS for April
—EDITOR,

UL I S

" i TG

IRCUITS have come and circuits

have gone, but still that pionecr—a

single stage of tuned neutralized
radio-frequency amplification  and
regenerative detector—holds its own. Radio-
frequency transformers, condensers, and
methods of neutralization have been and
sill are Dbeing improved; but the funda-
mental circuit remains basically unchanged.
As a result of the improvements made
in the component parts which go into a
receiver employing this fundamental cir-
cuit, however, the performance is markedly

*Rapio NEws Blucprint Article No. 19.

By ARTHUR H. LYNCH

superior to that of one built with the best
of parts available even a year ago.

THE “BROWNING-DRAKE"” CIRCUIT
The circuit diagram of the original
“Browning-Drake” receiver, described in
April Rapio NEws, which employs the
radio-frequency transformer designed by

Glenn H. Browning and Fred H. Drake
when they were students at Harvard Uhni-
versity, is shown in Fig. 1. While it is
often referred to as the “Browning-Drake”
circuit, such is not exactly the case.
Browning and Drake developed a highly-
efficient radio-frequency transformer and
used it in this circuit, which is basically the
same as that employed by Dr. Walter Van
Braam Roberts in the well-known “Roberts”
circuit and by the writer in his “Aristocrat”
receiver, as well as in several other popu-

lar sets of the past few years. But with
this diagram as a basis, let us discuss the
various changes and refinements that have
been developed during the past year or two
and have been finally incorporated in the
modernized “Browning-Drake” receiver.

To quote Mr. Browning himself on this
subject: “In the set described, a tuned
radio-frequency transformer is employed
and the design of this transformer is the
major factor in the cfficiency of the re-
ceiver. The transformer was designed by
Browning and Drake, from theoretical con-
siderations; the mathematics being  first
worked out and the maximum possible am-
plification of a vacuum tube, used with a

tuned-radio-frequency  transformer, heing
computed. Investigations made at Cruit
Laboratory, Harvard University, showed
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A rear view of the completed receiver. The small dial lights can be seen on the panel, just above

the variable condensers C and CI.

It is interesting to note that the panel is supported entirely

by the variable condensers, which are fastened to the sub-base.
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that only when the capacity coupling be-
tween the primary and secondary windings
was lowered to a minimum, could maximum
voltage amplification be obtained.

“It is the design of the transformer
rather than the particular circuit in which
it is employed which is the essential fea-
ture of the Browning-Drake development.
In this slot-wound transformer, capacity
coupling is reduced to a minimum.”

INCREASED SELECTIVITY

Now that there are so many. stations on
the air—more than there is actually room
for—selectivity, without the loss of sensi-
tivity or tone quality, is essential. In the
original B-D receiver the antenna was con-
nected directly to the grid coil of the radio-
frequency amplifier. However, it has been
found that, with the average single-wire
antenna, the sensitivity of the receiver is
actually increased by the use of a very
small (100 micro-microfarad) variable
condenser in the antenna lead. The real ad-
vantage from this arrangement is increased
selectivity.

As a result of considerable research work
done by the radio laboratory of the United
States Bureau of Standards at Washington,
it has been found that the most efficient
inductance for use at broadcast irequencies
is a solenoid approximately three inches in
diameter, with enameled wire space-wound,
so that each turn is separated from its

neighbor by a distance equal to half of its.

diameter.

The new tuning units, which are the work
of W. A. Ready, are manufactured to meet
these requirements. Variable tuning con-
densers have been improved in many ways;
first, electrically, until the losses were re-
duced to an entirely negligible quantity, and
then mechanically. Perhaps one of the most
recent developments is in the shape of the
movable plates, which prevents “crowding”
of stations in any one section of the tuning
dial.

A panel view of the
completed receiver. R
is the rheostat control-
ling the radio-frequency
tube; C and C1 are the
tuning condenser dials,
SW the filament switch
and L1 the knob con-
trolling the tickler coil
in the plate circuit of

the detector tube.
s o ——
"-.E--'
In the original arrangement used by

Messrs. Browning and Drake, a 199-type
tube was employed as a radio-frequency
amplifier. The main reason for the use of
this tube for the purpose was the ease with
which it could be neutralized with the
methods of neutralization understood at the
time. o
IMPROVED NEUTRALIZING METHODS

The comparatively short life and unre-

Radio News for May, 1927

John F. Rider has made a simple and de-
pendable expedient available. The Phasa-
trol makes the B-D receiver stable over the
entire tuning range, cven when a 201-A
tube is used in the R.F. stage; it works
particularly well with some of the new
special tubes now on the market.

IMPROVED DETECTOR TUBES

At this point, it will be well to say a
few words about these new tubes. Though
apparently no better on local stations, so
far as can be determined by the ear, these
new detectors are regarded by many experi-
menters as giving the equivalent of another
stage of R.F. amplification on distant sig-
nals. In fact, stations, which are barely
audible with a 201A-tyne detector are often
made quite clear by the substitution of a
special detector.

When one of these new tubes is to be
used, the detector-grid return should be
made to the “A— rather than to the
“A-" as usual when using the older types.
TFig. 1 shows the old positive grid return,
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The original Browning-Drake circuit drawn with the addition of a two-stage transformer-coupled

audio-frequency amplifier.

liability of the 199-type tube has long been
the weak spot in receivers of this kind;
but when attempts were made to replace it
with the 201-A bulb, oscillation in the R.F.
circuit could be prevented only by balanc-
ing or neutralizing schemes that were diffi-
cult to adjust for completely satisfactory
operation. However, the perfection of the

“Phasatrol” system by Arthur Moss and

EiiANT
Ca

This circuit uses a neutralizing condenser.

and Fig. 2 the negative grid return for the
new detector.

RESISTANCE COUPLING ADVISABLE

The plate impedance of the new detector
tubes, when low plate voltages are used, is
rather high, and as a result it is practically
necessary to use resistance coupling, in at

!
G iLs
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C+  GND. A= A+B- B+B7V. B+DET. FIG 2 C-403 V. B+180 V.

The complete schematic diagram of the ‘“Modernized Browning-Drake’ receiver.

and V3 are controlled by the same filament ballast resistance.
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PH is the Phasatrol.

Note that the two high-mu tubes V2
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Left: Picture wiring drawing of the upper
part of the receiver. The wiring under the
sub-base is shown in the drawing above. The
parts here are: C4, by-pass condenser; CS§,
C6, coupling condensers; C7, by-pass con-
denser; R6, wire-wound plate resistor; PH,
Phasatrol; and SW. filament switch.

" B '

least the first stage of A.F., in order to
secure the best of tone quality. If trans-
former coupling is used, the plate voltage
should be raised until its value is approxi-
mately 90. This is permissible and desir-
able with the new “hard” type of tubes,
hut not with the “soft”™ type; the plate im-
pedance of the former fis materially re-
duced and better amplification of the low
notes results. ,

In the case of resistance-coupled am-
plifiers, because of the constancy (regardless
of frequency) of the input impedance, the
detector tube may have a high-plate im-
pedance without loss of amplification on
the low notes. IHigh voliage, howcever,
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Drilling details of the front panel. All the necessary dimensions are given.
tends to increase the sensitivity of the insure the correct voltage on the tube fila-  This system, which is an improvement over

“hard” tube and for this reason should be
employed. Because of the 100,000-ohm
coupling resistor in the detector-plate lead,
a maximum detector-plate voltage of 135,
rather than 90, should be tried.

It is also important that this resistor be
of the heavy-duty type (preferably wire-
wound) so that it may carry, without
gradual disintegration and final failure, the
rather heavy-plate current drawn by the

ments, and needless controls are eliminated.
As there are no sliding contacts, another
source . of noise, frequently mistaken for
static, is also absent. The paper-impreg-
nated grid leak, another noisemaker, was
often far from its rated value and changed
in resistance from day to day. The new

metallized-filament resistors are noiseless,
within 10% of their rating, and permanent
in value.
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Constructional drawing of the apparatus as it is mounted on the sub-base.
Note that the variable condensers also are mounted on the sub-base; they form the

are given.
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The major dimensions

supports for the panel, which carries no weight to speak of,

special detector at high voltages; this runs
as high as 6 milliamperes in some instances.

In sets of the past, one of the reasons for
noise, distortion and short life of tubes has
been the use of rheostats to control the fila-
ment voltages. Even a very slight increase
of filament voltage above the rated value
shortened greatly the tube’s life, while a
reduction of the filament voltage on the A.F.
amplifier tubes resulted in distortion. Abso-

lutely correct adjustment required the use
of an expensive voltmeter.

Now, however, the perfection of filament-
control devices has remedied these condi-
A voltmeter is no longer required to

tions.

IMPROVING OUR A.F. AMPLIFIERS

With such improvements being made in
the R.F. end of the receiver, it is little won-
der that many important advances are being
made in the construction of the A.F. ampli-
fier. To improve the old designs, there
have been developed new audio transform-
ers, capable of giving an extremely high
quality of amplification when used correctly
with the new power tubes and a good
speaker.

In the improved B-D model, however, a
new type of audio amplification is used, in
place of the former transformer-coupled
audio channel. (Compare Figs. 1 and 2.)

the old design of resistance-coupled ampli-
fiers, embodies a practical combination of
many well-known ideas and is similar to
that used by James Millen in his new ampli-
fier unit.

While resistance-coupling is one of the
oldest forms of amplification, there have
been many difficulties which prevented its
proper use in the past. The development
and perfection of metallized-filament resis-
tors, wire-wound resistors of high ohmic
value, improved coupling condensers, “high-
mu’ tubes, power tubes and tone-filters has
done much to make the modern resistance-
coupled amplifier the excellent system that
it is today.

IMPROVING OLD RESISTANCE-COUPLED
AMPLIFIERS

A number of resistance-coupled amplifiers
have been on the market during the past
few years; but while they have given fairly
good results, perhaps much better than other
forms of amplification available at the time
they were introduced, they are no longer all
that is to be desired. To modernize such a
unit several easily-made changes are neces-
sary:

(1.) Use of a heavy-duty (preferably wire-
wound) input resistor for the input
coupling unit, to permit satisfactory
operation with special detector tubes.
Use of metallized-filament resistors in
place of impregnated-paper type.

Use of proper tubes—‘high-mu” tubes
in the first two stages and a power
tube in the last.

Use of proper “C” voltage for the par-
ticular “B” voltage employed.

Use of a suitable output device.
Substitution of an impedance leak in
the last audio stage to permit use with
a “B” socket unit. This impedance is
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Dimensional drawing of the sub-base, including drilling details.
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The parts are shown in outline,
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either slide the sub-panel back sufficiently to
allow the variable condensers to fit in front
of it, or mount the condenser frame in a
position parallel to the front panel instead
of in the vertical position shown here.
STAGES OF ASSEMBLY
When everything else has been assembled
on the sub-panel, the following procedure.
will be helpful in placing the coils and vari-
able condensers.
(1.) Remove the coils from the condensers
by taking out the machine screws pro-
Constructional drawing of the front panel, including all the apparatus which is actually mounted vided at the factory.
on it. The tuning variable condensers are mounted on the sub-base. (2.) Remove the mounting brackets from
the condensers by taking out the
screws which hold them in place.
Mount the condensers on the sub-panel
in the position indicated in the dia-

., Dial hght

i Dial Night .
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connected to the two clips that for- is tapped with an 8-32 thread and is held in (3)
merly held the 250,000-ohm resistor, place by machine screws. g

and is used to change the phase of the Where lt)):likelite tubing of this character is orams
grid circuit of the power tube by ap- not available, the home constructor may use = > . i
proximately 90°, P v a block of wood, the entire width of the (+) 3181"“ tllmebailt.enna{.cod bralcl.\et Wy th?
sub-panel and 17/32-inch high, for the out- i L et L SRS CSCECIS
THE NEW RECEIVER LAYOUT Iy = from the bottom, leaving the nuts on
‘he modernized B-D i circuit de- ) top.
Sig?led by the at(llthor isreschecly\\;ii iIll Il*lig. 2. D50 03 TE U8 U0 B . (3.) Yasten the antenna coil to its bracket.
The general layout presents several new and In the model here described, a vertical  (6.) Wire condensers and coils to the points
striking features. One is the method of panel 1s‘used and all of thf: units comprising indicated in the diagrams. .
mounting the coils and condensers to obtain  the receiver are mounted directly on the sub-  (7.) Loosen the set screws which hold the
a set with a depth of but seven inches, thus panel. Ii a slanting panel is desired it is rotor on the shaft of the co11‘BD-2
making possible the use of a standard 7x24-  1ecessary only to mount the con(l_ensers on and push the shaft back. 314 inches.
inch cabinet. Another feature is the sim- the front panel and to run flexible lequ Then cut thq rod which extends
plicity of the front-panel layout; only the from them to the remainder of the equip- through the coil towards the back by
two tuning controls, the tivo volume controls ~ment on the sub-panel. In this instance it means of a hack saw.
and the switch are in sight. will be necessary to do one of two things: (Continued on page 1376)

While this set was designed primarily for z

g L > : NG
use with batteries, the Millen audio system

RIHE R RN S

is employed, makin ossible the use of a - . VALUE ot MANUFACTURER
“B” sIc))ck}et ;mit if (%es?red. In such case, a SYMBOL Gmesiy| NAME OF PART | oFpart . A L
relay switch should be used wiih the “B” L 1 [Ant, coil 1
supply, so that the switch on the front panel 131 1 |R. F. trans. ¥ith varieble tickler coil i
will still control the entire set. e 1 |Var. condenser 0005 mf. [SLF type i
023 1 Var. condenser 00025 mf, | S L F type
CONSTRUCTION o SR g —— 100 maf. | Mldget type y 2 12,13

The first step in the construction of the c3 1 [gria condenser  [.00025 mf. 3 [4,24,15,16,34
modernized B-1) receiver is to prepare the c4 1 |Fized condenser 0Ol mf. | By-pass 3 [4,14,15,16,34
front.and sub-panels. S‘hould two.stax}dard 05,6 2 |Fized condensers L1 mf. Coupling condeneers 3 ]4,14,15,16,23,34
7x24-inch panels be obtained, then it will be o1 1 |Fized condenssr | 1. mf. By.pass 3 [4,14,15,16,34
necessary to cut a l-inch strip off the end R 1 [Rheostet 10 ohms | For R. F. tube 4 [3,17,18,19,20,25
of oue; as the sub-panel must be at least a RL,R2 . |2 |Ballast res. | 5v. I emp.| With mountings 5 [21,22,28
half-inch shorter on cach end than the front mt 1z [galisst res 5v 3 anp. | ¥ith mountings 5 |21,22,23
pancl, in o/r(lcr to fit in cabinets designed to ol 1 Torid veax s 2 moga. - 5 [3,15,16,23,24,34
carry a 7x24 front panel. . R6 1 [Resistor .1 meg. | Heavy duty wire wound 5

\}lhcn tl}e panels have been. drilled, the - 2 frestetors 1 mog Standard type 5 [3,15,16,23,24, 54
various units may be mounted in place. As 1 < - 5 SO mT
the coils come mounted on the condensers, L) 1 [Reststor e LD Stentenditine T
it will be mnecessary to separate them and libly 1 Resistor «5 meg, | Standard type § 13,15,16,23,24,34
then, with the hardware, which came with Ll AN Ehasatsioh Stenilizinggdey oo g
them, they are remounted directly on the T 1 loutput f1lter | Inpedance & condenser combined 1 [25,85
panel.  When this is done, it will be found T 1 |tzmpodance . g;'i: dzpedancelfon}poerkttle : TSR
that the tickler shaft protrudes too far 5 [Sockets Tpe e
through the {front pauel.p This difficulty is 2 |pials Tlluminated type 1
veadily overcome by loosening the set screws w 1 [Fil. emtch 4 [3,18,29
that hold the tickler shaft and working it 8  [Binding posts 7 _ps,zs
back until the knob is at the correct distance 2 [single mounts For R5 and R% 5 p4
from the pancl. The excess shaft may then 1 [Doudle mount For R7 and R10 5 |4
be cut off with a hack saw. 1 [penel T X 24 X 3/16" 8 27,28,86

In mounting the two coils, it is desirable 1 [Sud-panel 7 X 33 X 3/16" 8 p7,28
to keep them at right angles to each other. v 1 [Jrave 5v. } amp.|R. F. amplifier 9 Pp9,30,31,32

The wirc-wound input resistor and the 1 1 [frade 5v. femp. [Special detector 9 Pp9,30 -
coupling condenser from the A.F. amplifier ve,v8 2 [tudes 5v. 1 amp.|Hi-Mu type 9 p3
are located under the sub-panel, through v 1 |ruve 5v. § amp.|Power or.semi-power 9 Pp9,30,31,32
which holes are drilled to receive the ter- - . E . 1.
minal lugs by which the resistor is mounted. NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
By the use of separate coupling condensers :
and mountings (instead of the so-called “re- ! The National Co, . :g Martin-Copeland Co. (Merco) ;i ;::;’;id CS’P; 5
sistor-couplers” in which the condensers are g:;:";:::‘;“dx::g' Lo, 9 2;3; F;::f‘cz’:c' 39}t srs s tol5a e alCommm
located in the hollow base of the mounting) 7 Carter Radio Co. 20 Central Radio Labs. 36 The Lignole Corporstion
the builder is enabled to substitute conden- 5 Arthur H. Lynch, Inc. . L1 _The Raital Co. Umperite) ~ J7Gray & Dnieleon (Remler) .
sers of different capacities, if he so desires. ‘7’ r‘{“‘%“;‘;;’f'cg:" ;; g:’;f:’;:d?ox‘é‘;l{:‘.’“ (Elkay) :IB! B

The Phasatrol also is mounted under the 8 Bakelits Corp. 24 Int. Resistance Co. (Durhem) iu{e“ of thoss listed in
panel, in such a way that only its adjustment 9 C. B, Mfg, Co. (Ceco) 25 General Radio Co. the first colum of mame
screw is exposed, as shown. The two vari- 10 311ver.Narshall, Inc, 26 Benjamin, Flectric Co. facturers, ‘be sareful to
able condensers serve also as mounting :; ;a':::’:fi?;frés_co' ] %ML mfm:;(—) ,R(;:\l:le‘i}se) ?f:&ﬁ”;’:i-ﬁ"?:ﬁfzhiﬁ'
brackets to support the sub-panel. 13 X1 Radio Labs, 29 Radjo Corp. of Amwsrica - originally used in laying out

In order to take the remainder of the T4 gangano Electric Co, 30 E, T, Cunningham and drilling the panel and
strain off the sub-panel, the author has used 15 Tobe-Deutachnann Co. 31 The Van Horne Co.’ e

16 Aerovox Wireless Corpe 32 fThe Magnavox Co,

a central support which is formed of the
Phasatrol itsclf. The four outside corners
of the sub-panel arc supported by bakelite
tubes 1 7/32 inches long, with a diameter of
5/16-inch and a Y-inch hole. This tubing

FORM COPYRIGHT 1927 EX. PUB. CO.

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. -
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| Building a 36-Inch Cone Speaker

A Large Cone Capable of Reproducing Notes of Uery Low Freauency

By WARREN T. MITHOFF

T v T ETET S 1

IT is with pleasure that we pre-
sent to our readers this excellent
constructional article on a three-
foot cone loud speaker. There is no
doubt that cone speakers of this
size are among the leaders in re-
production of radio broadcast pro-
grams, and they are not as difficult
to construct as might be thought.
The parts for the one described be-
low are inexpensive and easily ob-
tained, and the results from this
speaker should satisfy the most
critical listener~EDITOR.

HE broadcast-listener branch of

the happy radio family is divided

into two major classifications: first,

those individuals who go to the store
and order their receiving sets installed
complete and who are content forever
thereafter to pull the switch, turn the
dials and listen, whether the resulting
music is good, bad, or indifferent; and
secondly, the vast group whose inquiring
minds delve into all the seeming mysteries
of grid leaks, space-wound solenoids, os-
cillation controls, and the thousand and
one other fascinating items that comprise
the modern receiving set.

It is safe to say without qualification
that every man, woman, and child of this
latter group has, at one time or another,
stood gazing with fond desire at the smooth
brown expanse of a 36-inch cone speaker
as it stood in haughty solitude in a store
window. Whether or not this fond desire
was translated into action, and the cone
carried in triumph to the gazer's cosy
hearthside, depended solely upon the state
of his bank balance.

The writer is one whose radio budget,
having suffered ravages from a severe case
of superheterodyne construction, would not
permit of such gross extravagance just at
the time the urge hit him. These 36-inch
cones do cost real money, but they are
worth every nickel of it, if we judge by re-
sults. The only alternative, then, was to
build the much-coveted cone. Now there
are on the market kits of parts for just this
purpose ; but the great ambition was to build
out of such parts as the junk box afforded.

With this in mind work was started.

Fig. 1. From the front, the cone presents a

very pleasing appearance; and if the con-

structor is handy with colors it can be made
a thing of beauty.

Figs. 4, 5, 6 and 7. A
number of views of the
special driving unit and its
mounting, which fastens to
the wooden ring supporting
the double cone.

After several months of experimenting an
arrangement was found which stood the
test; yet the cost was under ten dollars,
even with the full market price put upon
the junk-box parts.

The only requisites for success along this

Fig. 2. This shows the
manner in which the rear
cone is joined to the
wooden ring with sealing
wax; also the manner of
affixing legs. for use in
hanging the cone on the
wall.

Bria oo i STSIRTRIE I
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line are the materials, a little patience and
care—virtues possessed by every true ex-
perimenter—and a good audio amplifier.
The amplifier, of course, is important, as
a cone speaker will show up distortion en-
tirely passed over by the usual type of horn.

SELECTION OF PARTS

To start with, certain materials and parts
are needed, first in importance being the
driving unit. A Baldwin “Type C” is first
rate; either the phonograph attachment or
one of a pair of earphones. One is being
used by the writer with great success, and
this article is being prepared with the
Baldwin unit in mind. Dimensions and in-
struction are given accordingly; although
the same general procedure can be followed
with any unit which has the balanced-arma-
ture type of construction. Units which
have the thin iron diaphragm supported
above the coils will not do for this tone, as
they are inclined to rattle, and do not have
sufficient power.

A large permanent horseshoe magnet is
also needed, and can usually be obtained
from one of the firms which make a busi-

www americanradiohistorv com

ness of scrapping worn-out automobiles and
trucks. The magnet required is the kind
found on truck magnetos, 334 inches across
the legs, 6 inches long, and made of 3% x
13%4-inch steel. These dimensions are used
in this article and the accompanying draw-
ings, and if a magnet of different size is ob-
tained, allowance must be made accordingly.
Most of these magnets are already provided
with two drill holes on each leg, to” pass
Y4-inch machine screws.

The only other major item needed for
the speaker is the paper from which to
make the cone itself. The very best thing
to use here is Alhambra “Low Frequency”
paper; as its structure is such that it is
not resonant to any particular frequency
of its own, but reproduces all frequencies
with good uniformity. Other papers can
be used with greater or less success, de-
pending on their nature. For example,
lampshade parchment, which comes 36
inches wide, is highly satisfactory in
actual practice, if not in theory; and
it can be stained a rich brown with
walnut-wood  stain, and decorated with
0il paints to suit the constructor’s fancy.
Some papers used for covers for catalogs
and books can also be used, such as Castil-
ian cover, heavy weight; a good printer can
suggest something for the purpose. Onec
trouble with the cover stocks is that gen-

Fig. 3.. Showin_g how the two cones are
joined together _Wlth sealing wax or glue, and
how the cross piece fits across the wooden ring.
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erally the largest sheets obtainable are
23 x 33 inches, so they would have to be
pieced out to make a 36-inch cone.

Some odds and ends are needed, of course,
such as 6 inches of 1§ x 114-inch cold rolled
steel; 12 inches of strip brass the same size;
some No. 30 gauge sheet copper or brass,
No. 30 gauge phosphor bronze, and V4-inch,
round brass rod. Aachine screws m four
sizes are used: Y4-inch, No. 6-32, 4-36, and
2-56. Taps should be on hand for the 6-32,
4-36, and 2-56 sizes.

ADAPTING THE UNIT

The first step is the dismantling of the
Baldwin unit. The top of the hard-rubber
case 1s unscrewed; the entire mechanism
may then be removed, and the double speaker
cord disconnected and laid aside for future
use. Before doing any more dismantling,
it is well to examine what is found inside
the Baldwin case. There is a small coil of
very fine wire, oval in shape, with an ob-
long slot through the center of it. Through

this slot there 1is a small, flat, iron
armature, one side of which is _joined
to the diaphragm with a fine brass

v . l
E_.H #3501t
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R,

E [:_;"1"' Bend spring jafo
tz: 4'5 this shape
Spring SPRING
before pending Make £- #30 Gt
Fhosphor Bronze
Fig. 1 e

Details of the armature-balancing spring.

wire, and the other held in place with
a bent wire spring. Around the coil are “U"
shaped pileces of flat steel, and to them is
fastened the permanent magnet with ma-
chine screws. It is an excellent idea to pay
careful attention to the manufacturer’s
method of assembling this unit, with regard
to coil and magnet polarity. In other
words, when the unit is re-assembled, this
should be done in the same manner as or-
iginally, the inner and outer ends of the
winding going to the same respective bind-
ing posts, and these terminals placed with
the same respect to the north and south
poles of the magnet. By marking the coil
before removing it, no trouble should be
experienced in re-assembling.

The diaphragm used in this unit is of
mica instead of metal; through the center
of it projects the fine brass wire mentioned
above, secured with a nut and a drop of
solder. The mica should be cut or broken,
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Details of the brackets,
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field
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and the wire clipped and unhooked from the
projecting end of the armature. The cir-
cular magnet is next removed from the coil
by taking out the two small screws which
hold it in place. Then the tiny wires leading
from the coil to the binding posts are un-
soldered, care being used that they are not
broken. The binding posts may be re-
moved also. The coil, together with the two
1" shaped pieces of steel, is held with
three rivets to a metal disc, on which the
mica diaphragm originally rested. These
rivets must be cut or filed off to permit the
coil to be removed; the disc is then thrown
away. The small wire spring holding the
armature is removed, and the armature is
taken out and laid aside.

The coil is now to be mounted on the
large horseshoe magnet; but, in order to
do this, it is necessary to make two brack-
ets of cold rolled steel, as shown in Fig. 9.
These brackets are drilled and tapped as in-
dicated, smoothed off with a file, and mount-
ed with I4-inch machine screws on the
large magnet, so that there is an even sep-
aration hetween them. The coil, with the
two “U” shaped pieces in place, is then put
in position, and, if the holes are properly
spaced, it can be fastened with two No.
4-36 machine screws, as shown in Fig. 8.
It' will be noted that the two “U” shaped
pieces are already tapped for these screws.

The two brackets should hold the coil
level, and the “U” shaped pieces should fit
tight against the slot in the center of the
coil, both top and bottom. The lever, Fig.
10, and the spring, Fig. 11, are next made.
These two, which are of phosphor bronze,
are drilled as shown to pass No. 4-36 screws.
The lever wiil be mounted on one side of
the coil by means of these screws, fitting
the holes tapped in the steel brackets: but,
before it is put in place, it shouid be noted-

Lever before bending
Make /- #30 Gz, Fhosphor
Bronze

~— o9

Bend lever mto this

|

The lever to which is at-
tached the drive rod. One
end of the lever is fast-
ened to the frame of the
unit, and the other end is
attached to the balanced
armature.

s

shape
LEVER
£ 10
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that in the slot in the center of the coil are
two small pins projecting from one side.
The armature has drill holes provided for
these pins and, when put in position through
the slot, the pins fit through the drill holes.
The lever should be mounted on the side
of the coil which has these pins. The
spring is then mounted on the opposite
side.

The armature is put in place, and adjusted
so that it will rock back and forth easily on
the pins. A small hole.is drilled in the end
of .the lever (Fig. 10) and a piece of No.
26 copper or brass wire run through this
hole. A small hook is formed on the end
of this wire, and caught through the hole
in the part of the armature projecting from
the slot. The spring on the other end of
the armature is engaged, and the wire pulled
up tight to balance the pressure exerted by

4 —
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HOUNTING  BRACKET
Make - £x/f Strip Brass

Fig. 42

The brass bracket used for .mounting the driv-
ing unit to the main support.

the spring. The effect sought is so to bal-
ance the armature that it will remain sta-
tionary midway of the slot, so that any var-
iations of current flowing through the coil
will influence the armature magnetically and
cause it to vibrate. After this has been
achieved, the wire is secured to the lever
with a drop of solder.

Binding posts should be provided for at-
taching the speaker cords, and it is best to
use the one originally provided in the unit.
These may be attached to suit the construc-
tor's convenience, and the terminal wires
soldered to them.

If the reader desires to test what he has
done so far, he may at this point connect
the unit alone to a set, with a good strong
local station tuned in. If the unit is work-
ing properly, the armature will ~vibrate
strongly with the signal received, giving a
faint muffled sound of music or speech.
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1f the finger is placed on one of the pro-
jecting ends of the armature these vibrations
will be plainly felt; in fact it will be difficult
or impossible to hold the armature still in
the center of the slot. This is exactly the
effect desired, as considerable power is need-
ed to drive a 36-inch cone.

After the test has been made, and the
unit disconnected, a straight, stiff piece of
bus bar, 1/16-inch in diameter, is soldered
securely to the lever, about three-yuarters
or two-thirds of the way back toward the
bend., or fulcrum. This bus bar should be
about 7 inches long, and should extend out
at right angles, as shown in Fig. 8, in the
illustrations. The mounting bracket, Fig. 12,
and the ring and cross piece, Fig. 13, should
now be prepared. The bracket is made of %
x 1l4-inch brass, and requires a piece
about 12 inches long, bent to shape and drill-
ed as shown. The ring is cut with a jig
saw, from 7%-inch wood, either hard or
soft. and has a diameter of 12 inches out-
side and 8 inches within. A piece of wood,
3 inches wide and 12 inches long, should
also be cut, planed, and drilled as indicated,
to be used as a support for the entire as-
sembly, being secured to the ring with
L4-inch machine screws and wing nuts.

CONSTRUCTING THE DIAPHRAGM

The next logical step is the making of the
cone itself. Assuming that Alhambra paper
is to be used, two sheets will be needed, 38
inches square. If the constructor has ar-
tistic tendencies, the cone may be decorated
to suit his fancy with water colors, mixed
and applied rather thick. It is best to do
this decorating before making the cone, For
the actual construction of the cone, one
sheet of paper is laid flat on a table, rough
side up; and, around a thumb tack in the
exact center of the sheet, a circle is drawn
as large as possible, by means of a string
and a soft pencil. This circle, allowing for
any bent or torn edges on the paper, will
be close to 38 inches in diameter when flat,
but the shaping of the cone will reduce.it
to about 36 inches.

When the paper is bought, there will be
found a note on the wrapper indicating which
way the grain runs; and the sector cut out,
to form the cone, must be cut with the
grain, not against it. The sector to be re-
moved comprises about 15 to 20 degrees, or
from 5 to 6 inches along the outer circum-
ference of the circle. After marking these
lines, the circle may be cut out, and the
sector also cut; the latter operation being
performed with a sharp-pointed knife and
a straight edge, to insure a perfectly straight
cut,

Next a strip about 1% inches wide and
19 inches long is cut, not necessarily from
the same paper. The two edges of the
segment are brought together, with the
smooth surface of the paper on the inside.
or concave side of the cone, and the strip
is glued to both edges so that it holds them
firmly together. The glue which works
best is one made by dissolving celtuloid in
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Details of the complete driving unit, as it is when assembled.

amyl acetate, as this mixture is waterproof.
Many fans are familiar with it, having
used it in the construction of self-support-
ing coils. It will be well to try out the
glue on some small pieces of paper before
using it, to make sure that it will hold
properly. A good celluloid-base glue can
be obtained from the same source as the
Alhambra paper, and is strongly recom-
mended by the makers for this work.
Regular glue should not be used, as it
may cause the paper to buckle or warp,
and may loosen in damp weather.

From the other sheet of paper, another
circle is cut, with a diameter X-inch less
than the first one. An inner circle, 1114
inches in diameter, is also cut out, as well
as the same angular sector as on the first
sheet. This cone may also be glued, with
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14 Teus | . s
xR N
A Details of the wooden
~ . supporting ring, and the
| cross-piece to which is
| [\ attached the driving unit.
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Fig 13
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a 1%%-inch strip holding the edges together.
After the glue has set, this cone should be
mounted on the wood ring as shown in
Fig. 2. The 11%4-inch circle cut from the
paper should be centered exactly on the
12-inch ring, leaving about ¥4-inch all
around. The paper is fastened temporarily
with three or four .tacks near the inner
edge. The most satisfactory method of
making the permanent joint here is to use
sealing wax. The stick of wax is heated
in a flame, and the wax spread evenly
along the inside of the cone, making a
tight joint between the paper and the wood.

MOUNTING THE CONE

The front cone is now set, with the apex
down, into a dish pan or other large round
pan to hold it in position. The other
cone, with the wood ring affixed, is placed,
ring uppermost, on the first one. If the
circles have been accurately cut, the front
cone, which is lying in the dish pan, should
extend about T4-inch beyond the other one,
all around. It is on this J4-inch extension
that the glueing is done. There are two
methods available for fastening these two
cones together. One is to use sealing wax,
applying it carefully and sparingly. so that
it does not run over on the front of the
cone; and the other is to use the celluloid-
base glue mentioned previously. If the glue
is used, it must be applied quite liberally,
to fill the crack or seam between the two
edges. The sealing wax is a little easier
to work with, as it hardens more quickly, and
it seems to make no difference in the
operation of the speaker. In using the
wax, it must be applied very hot, so it
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will flow evenly, and in just sufficient
amount to cover thoroughly every inch of
the circumference, as seen in Fig. 3.

It is nccessary now to provide some
means of joining the actuating unit to the
cone proper. This is done by means of the
tip illustrated in Figs. 15, 16 and 17. The
two small circles, ¥ig. 15, are cut out of
thin  sheet brass or copper, drilled as
shown, and formed into the shape of a
cone, being held in shape by means of
solder  sparingly applied to the seam.
Excess solder must be removed with a file.
Then the tip is made from Y4-inch brass
rod, drilled through the center, or axially,
with a No. 30 drill, slightly countersunk
on one end, and drilled and tapped for a
No. 2-56 machine screw through the side,
as indicated. This tapped hole is for the
set screw that holds the driving rod. This
tip is then carefully soldered to the apex
of one of the small metal cones, so that
it fits in place straight, and so that the
drill holes do not fill with solder.

This is rather a particular operation, and
several attempts may be necessary before
a good job is obtained. With reasonable
care, however, it can be dene successfully.
This tip, with its metal cone, is mounted
on the apex of the large paper cone, and
the other metal cone placed inside. Before
putting these in place, it is a good idea to
spread a little rubber cement (or the cellu-
loid-base glue may be used) both inside
and outside, to join the tip securely to the
paper.  Further strength is obtained by
passing No. 2-56 machine screws through
the holes in the metal cones and through the
paper, and tightening up the nuts on the
inside. This makes a neat and serviceable
job.

The bracket, IFig. 12, which was made
out of strip brass, is used to hold the
magnet and unit in place. The bracket is
mounted  on  the magnet with ¥4-inch
machine screws, and the wlhole assembly
laid i position on the cross piece (the
wood strip which is fastened to the back
of the wood rmg), in such a way that the

driving rod is exactly in line with the
center point of the cross piece. This is
of great importance, and care will be

needed to see that there is no appreciable
variation from the center. When this has
been determined, a I4-inch hole is drilled
in the cross piece, to line up with the
V4-inch hole in the back of the bracket. A
Y-inch machine screw is passed through
these two holes, and a 1-inch washer
slipped over the end of the screw. A
suitable square washer can be made from
the strip brass used on the bracket. A
wmg nut is used on the machine screw, as
it can be loosened for adjustment without
a wrench. Tt will be noted that the hole
drilled in the wood crossplece is I5-inch
in size, while the bolt passm"r through it
is only 34-inch. This is to permit the en-
tire driving mechanism assembly to be
shifted slightly after the cone is put in
place, in order to line up the driving rod
exactly with the apex of the cone.

_ The crosspiece, with mechanism attached,
is now fastened to the wood ring W1th

f’/g oril aa Mp # 2— 56
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The cone tip, where adjustments of the drive
rod are made, is soldered to one of the apexes,
as shown in Fig. 17.

Y4-inch machine screws, also using wing
nuts to permit easy access. At this stage
the writer found it very convenient to con-
struct a rough stand, to hold the cone
proper while mounting and adjusting the
mechanism. It is very difficult to hold a
36-inch cone with one hand and work with
the other, tightening nuts, and fitting the
driving rod into the tip of the cone. This
stand consisted simply of a board, 3 feet
long and 10 inches wide, laid flat on the
floor, and two 3-foot uprights nailed on
the edges at the center. Another strip
was used to brace each upright. The cone
was fastened to the uprights with wood
screws, and was thereby held firmly in po-
sition, leaving both hands free for other
work. It is strongly recommended that
every constructor build such a stand for
use during the early experimental stages.

The reader is cautioned at this point
not to allow the driving rod to puncture
the paper of the cone while trying to fit
the unit into the comne; also to make sure
that it fits easily into place. If it does
not, then. some miscalculation has been
made in laying out the various parts, and
trying to force it into place may injure
the mechanism. It is well to proceed
slowly, even though a favorite broadcast-
ing station may be clamoring for a chance
to get at that cone.

Make 2« sheet brass
or copper

Sk

/6
HETAL CONF = Fig 15

L

The small metal cone or apex. Two_of these
are used, at the point where the drive-rod is
attached to the cone.

ADJUSTMENT AND OPERATION

If everything fits properly, and all the
nuts are tightened, the speaker may be con-
nected to the set. It is best, first to tune
in a powerful station clear and loud on
the present speaker, and then connect the
cone. The first sounds may be disap-
pointing ; if so, it is because the set screw
on the tip of the cone has not been tight-
ened. A No. 2-56 machine screw should
be inserted here and tightened, thereby
holding - the driving rod. securely in place.
If the mechanism is properly adjusted, and
exactly centered, a surprise will follow—
a flood of golden melody such as seldom
is heard from a receiving set. After mak-
ing sure that evervtlnng is right, the sur-
plus length of driving rod protruding from
the tip is cut off, and the cone may be
hung on the wall with picture wire; or
perhaps the constructor who is ambitious
with carpenter’s tools will wish to build
a permanent stand, of the three-legged
variety, so that the speaker may stand on
the floor ncar the set, or as far distant
fromitas lie may choose. Before hanging the
cone from the wall, two wooden strips are
screwed to the edge of the wood ring near
the bottom, and tipped with sponge rubber
The strips hold the cone away from the
wall, while the rubber prevents vibrations
being transmitted to it.

In case, however, that flood of melody
does not come, there are several minor ad-
justments to be made that may coax it
along. First, it would be well to loosen
the set screw on the cone tip, and care-
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Details of the front and rear cones.

fully pull out or push in on the driving
rod. If that brings out the volume and
richness of tone, then all is well, and the
screw may be tightened. If not, the screw
is loosened again, and the wing nut in the
center of the cross-piece in the rear is un-
screwed a little, and the entire mechanism
shiited slightly, up, down, or sideways.

Ii this is unsuccessful, the unit should
be removed from the cone, and examined
for evidence of damage that may have
occurred while fastening it in place. A
bent drive rod, or a lever sprung out of
place, will cause trouble. The armature
should be examined to make sure that it
is centered in the slot and able to move
freely. A slight adjustment of the spring
will usually take care of this.

Another thing that may help is to put
a .005-mf. fixed condenser across the
speaker terminals. It was found desirable,
on the writer’s speaker, and was mounted
inside the cone. Reversing the speaker
cords may induce a change for the better
in the tone quality. As a last resort, if
results are disappointing (and it is ex-
tremely unlikely that they will be, if direc-
tions have been followed carefullv) the set
itself should be looked to. There iust be
no distortion here, as a cone speaker will
reprocduce the distortion faithfully where a
horn might pass it over. This is not theory
but fact. If a milliammeter is avallable
it should be comnected in the “B—" lead to
make sure that the proper grid bias is
being used on the au(ho tubes, and that
regeneration, if any, is not being pushed
too far. This is not the place for a dis-
cussion of this subject, which has been
covered before in Rapio NEws; suffice it
to say that there should be only the most
minute  variation of the milliammeter
ncedle with the received signals. Any-
thing more than that indicates distortion,
which must be cured before the cone can
do its best.

One further word about audio am-
plifiers. A 36-inch cone deserves the very
best amplifier that the pocketbook will
permit. Careful tests have been made
with several different amplifiers, all of
which gave fine results. One test was made
with a well-known manufactured receiver,
using 201-A  tubes throughout, and 90
volts of “B” battery, properly biased.
Volume and quality were splendid, on both

(Continued on page 1388)
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Showing how the cone tip is soldered to one
of the apexes.
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A New Era in Push-Pull Amplification*

A& Push-Pull Power Amplifier of New Design

T
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T has been a long while since we
have heard much of push-pull
amplifiers; they had just about
passed out of existence. Now
comes a revival, but the push-pull
amplifier this time appears in a
new dress. It is designed expressly
for sets having an output of very
large energy, and will take care of
any receiver, including the largest
superheterodynes. This amplifier
uses two power tubes of the 171
type in the push-pull stage and,
with only 180 volts “B” supply, is
capable of delivering the same
amount of output energy to the loud
speaker as one 210-type power tube
using 350 wvolts “B”. The trans-
formers and the impedance em-
ployed are of new design and have
excellent frequency characteristics.
—Editor.

SR ST N E RU UM RN )

ONG before the ordinary radio fan
took aun intense interest in quality
reproduction, the Western Electric
Company’s engineers were devising
bigger and better audio-frequency ampli-
fiers. The recsult of their work was the
push-pull amplifier, which, because of its ex-
cellence, created quite a sensation when it
was put on the market several years ago.
At that time there was available no other
type of amplifier which could even run a
race with it. Anyway, as the story goes,
or should go, these wise engineers were
ahead of the game, as they usually are, and
knew just a bit too much about audio-fre-
quency amplification to suit many rivals.
One out of every fifty or so radio fans
acquired about half an idea as to what the
tall of push-pull amplification was all
about: the other forty-nine or so remained
in iguorance or were completely deluded by
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By JOSEPH RILEY

the very astonishing articles published on
the subject. These articles were much like
the premature report of the death of Mark
Twain: very much exaggerated. At any
rate, what counted most was results; and
adding a push-pull amplifier to a set of early
vintage was like moving the German street
band off the block and substituting the
Philadelphia Symphony Orchestra. Judg-
ing by the enthusiasm created by the push-
pull amplifier, the foregoing simile is not
cxaggerated.

WHY “PUSH-PULL’?

What did the push-pull amplifier actually
do to better reproduction so much? Any
radio fan will tell you that it push-pulled;
but that is not exactly the definite answer
one might expect. In- the first place, the
real and original push-pull amplifier used
the first power tubes deserving of the name.
Today, almost every fan knows that, if any
of his audio-frequency amplifier tubes is

R Y,

A panel view of the completed push-pull power
amplifier. R is the power rheostat. R3 the
volume control and J the loud-speaker jack.
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The basic circuit of a push-pull amplifier as
originally devised.

FIG 2 e’
£ b

These curves show, a, the A.F. output current
wave as amplified by a transformer; b, the

fundamental wave and ¢, the harmonic. The
action of the push-pull circuit is such as to
eliminate the harmonics thus introduced.

overloaded by excessive input energy, the
result is a nasty form of distortion. If a
big “he-man” tube is used in the last stage
of amplification, there is very little chance
of overtaxing it with the energy output from
the average receiver; the tube is perfectly
capable of handling “power” without mud-
dling it. All this has a great deal to do
with what we call “grid swing” and, in any -
audio tube, we always want to be sure that

A e rrrerrrer ATy tas
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Top and rear views of the complete push-pull power amplifiet. The parts

are: R, filament rheostat; R1, plate resistor; R2, grid resistor; R3, volume

control; M, resistor mounting; L, R.F

coupling condenser; T, A.F. transformer; T1, push-pull A F. transformer
and T2, push-pull output impedance.

. choke; C, by-vass condenser; Cl1,


www.americanradiohistory.com

Radio News for May, 1927 1353
the grid of the tube is not allowed to “go T
positive”; for as soon as it does we get very ) |
unequal amplification, or a rectification, ) }
]
|
|
!

which in itself is a form of distortion. That
is why we use power tubes with high “B”
and “C” voltages.

The push-pull amplifier used three power @
tubes (we would call them semi-power tubes
today) ; one for the first and two in the
sccond stage of audio. The last two were
1ot connected 1 parallel, as so many radio !
fans seemed to imagine. THere is how it
was done.

The first audio tube worked into a push- : :
pu.ll_ trans.for.mer which had an orthodox e 18 >|_<_ _______ 41" ________ _>L _____ 2@’______*_\»
primary winding, but a very unorthodox sec- g
ondary coil. The sccondary was recally one
long winding with a tap taken off at its <
exact center. One end of the secondary was
connected to the grid of one of the last two . ]
tubes, and the other to that of the final tube. Sl
The center tap connected to the negative s
filament leg, or to the negative post of a 5[]
“C” battery. The next push-pull trans- 32
{former had an orthodox secondary, but a
primary with a center tap. The plates of the
two last tubes connected to the outside pri-
mary terminals, and the center tap to the )
positive post of the “B” battery. The total
work to be accomplished was equally dis-
tributed between the last two tubes; that is,
cach tube took care of one half of the cycle,
while in the usual amplifier one tube handles
the whole.

This arrangement is obviously an advan-
tage, as there is practically no chance of
overloading, but the push-pull amplifier ac-
complishes even miore than this. It abso-
lutely abolishes the harmonic and amplifies
only on the fundamental frequency. Let us
aet a better understanding of this.

In the first place, there is a definite out-
put current, which, after passing through
the transformer, resolves itself into the
fundamental and a harmonic of the funda-
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Layout and drilling plan for the panel of the push-pull
dimensions are given.

power amplifier. All the necessary

harmonic is in phase in both tubes, as it
varies merely in amplitude. In consequence,
the fundamental waves as amplified by the
two tubes are additive in the output circuit,
while the harmonic waves, being in phase,
will neutralize each other. The resultant
output to the loud speaker is an amplified
reproduction of the fundamental wave only.

A NEW AMPLIFIER

We admit, without even being questioned,
that the original push-pull amplifier was a
big step ahead and certainly worth the
money, if it was well made: but push-pull
amplification suffered a good deal of dis-

mental.  This harmonic, which is artificially
created, is undesirable, as it can introduce
serious distortion. All this is delineated in
IFig. 2, where aa is the undistorted output
current wave, bb the fundamental and cc
the harmonic. Referring to this diagram
and that of Fig. 1, it is obvious that the
wave shapes in both tubes (A and B) are
identical, but that the fundamental 50 in
tube B is 180 degrees out of phase with the
fundamental wave bb in tube A, while the

e
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% THE FICURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

A

SR A N
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SYMBOL (Gmsity| NAME OF PART | ovvnmr REMARKS MANUFACTURER % credit because of the inferior apparatus

| 1 |R. P. choke 85 MH 1 |22,13,28 . placed on the market by some manufacturers,

T 1 | A. F. trans, 3401 1 and also because of lack of knowledge on

b2} 1 [A, P, trans. Push.pull type 1 the part of radio fans concerning the sys-

12 1 | Impedance Push-pull type, output 1 tem. This, coupled with the fact that since

¢ 1 | Pixed Condenser |,0005 mf. |By-pass 2 [3,5,7,14,29,30 then there have become available very fine

ca 1 | Fized Condenser |.1 mt. Coupling condenser 3 [,5,7,14,29,30,32 power tubes, improved A.F. transformers,

R 1 | Rheostat 6 ohns Power type 4 |7,15,16,17,20 impedances and so on, helped to shove the

- 1 T Restetor 1 mog. | Plate restetance 5 15,6,14,18, 19 pysh—pull amplifier into the background.

ic) 1 | Resletor 1. meg. | Grid resistance 5 8,6,14,18,19 Now, here we are with a bit of momentum

R e behind us, all set to push or pull the push-

X 1. | Res. mounting Double mounting o) pull amplifier into the limelight again. And

Q . And

R3 1 [ Potentiomster 5000000hms| For volums sontrol 5 K,7,16,17 with good reason, for e h';;'e \\’Ttll us one
J 1 | Jaeck Single circuit filament conmtrol 7 §,16,20 N e _‘. g . >

of these amplifiers, employing two of the

4 | Sockets UX type non-microphonic 8 Pp,12,15,20,27 new 171-type power tubes in the last stage,

12 | Binding posts 9 _[15,21 a push-pull transformer of new design with

1 | Panel 7 X 10 X 3/16™ 11 p2,23,31 large iron core and high impedance primarv,

1 [ Sudepanel 84 X9 X 3/16" 11 [22,23,31 and a new design push-pull output imped-

2 | Brackets ) 8 ance. There are actually three stages in

v 1 | Tuve 5 vo } amp|261-A type 10 p4,25,36 this amplifier. The first or input stage is of

n 1 | Tuve 5 vo & anp|112 type 10 R4,25 the resistance-coupled type. noted for its un-

v, 3 2 | Tudves 5 v. % amp| 171 type 10 24,25,26 distorted amplification; the second is of the

Hookup wire transformer-coupled type, The transformer

i _ used has excellent characteristics and is

e COLUMN REFER-TO CODE NUMBERS ey - capable of amplifying the low notes. These

two stages, working together in the order
outlined, show a frequency curve which is
very nearly flat. The last stage, of course,
is the push-pull and, by virtue of the sys-
tem and the new design of transformer and
impedance, completes the amplification witl-
out altering the excellent frequency curve
obtained in the first two stages.

As previously mentioned, two of the 171-
type power tubes are desirable in the push-
pull stage. If the very best results are de-
sired this type should be used, with a 112-
type semi-power tube in the second stage
and a 201A-type tube in the resistance-
coupled stage. However, it is not abso-
lutely necessary that this combination be
carried out, as good results can be had from
other tubes. Dry-cell tubes can be usedj
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designed with two ideas in mind relative to
its adaptability. First, its electrical charac-
teristics are such that it can be used with
any type of radio receiver, irrespective of
the type of detector tube used. This is not
true of all audio amplifiers. Secondly, it is
made in compact form, so that it will not
hog space, but can be placed at some dis-
tance from the receiver itself to eliminate
electrical coupling between them. It oper-
ates independently of the receiver; that is,
it does not go into operation until the
speaker is plugged into the jack on the
panel. When the speaker plug is pulled out
the tubes are automatically turncd off. If
the user does not like this idea, the speaker
may be left connected and the amplifier
turned off by turning the single rheostat
knob full to the left. This single rheostat,
which controls all four tubes, is of the power
type with very heavy resistance wire. The
volume can always be controlled by the

Layout of the apparatus on the sub-base.

illustrations.

two of the 199 type for the first and sec-
ond stages, and two of the 120 type for the
push-pull stage. As for storage-battery
tubes, a very good combination is obtained
by using two 201A-type tubes, with two
112’s in the push-pull stage, or even 201A
tubes throughout. Still, it should be kept
in mind that if real results are desired, the
combination of tubes specified should be
used.

Whatever tubes are utilized, it is best to
apply the “B” voltages specified by the man-
ufacturer. This is important, for if the
“B" voltages are too high the tubes cannot
function properly. Take note of the fact
that rather a high “B” voltage is supplied
to the detector tube through the detector
post on the amplifier; this for the reason
that there is a large drop in voltage across
the plate resistor of the first-stage amplifier,
which is in series with the plate of the de-
tector tube. The correct voltage here de-
pends a great deal upon the type of detector
tube used; it is a good idea to try voltages
ranging from 90 to 135.

VOLUME WITH QUALITY

The importance of this amplifier lies in
its ability to handle energy without “smear-
ing” it or, in other words, to provide undis-
torted reproduction with immense volume;
an output that can equal the volume of a
full orchestra, should you want it. And
there are many people who do, for it is
just at this point that real tonal results be-
come available. Whether you want this
quantity of sound or not, certainly it is a

The parts carry the same symbols as in the other

knob on the left of the panel; this governs
a 500,000-ohm potentiometer, which regu-
lates the effective voltage reaching the grid
of the second amplifier tube. Thus, the vol-
ume can be increased from a whisper to a
roar; and when we say roar we don’t mean
blast.

In order that this push-pull power ampli-
fier may operate at maximum efficiency, a
radio-frequency choke L, with a value of
85 millihenries, is placed in the plate lead
of the detector tube and by-passed by a
fixed condenser C, of .0005-mf. capacity.
Because of this arrangement, none of the
radio-frequency currents can get into the
audio-frequency circuits. Usually, a good
deal of this current passes by the detector
tube without being rectified, and is detri-
mental to the operation of the audio ampli-
fier if it is allowed to leak into these cir-
cuits. The R.F. choke blocks its passage
in this direction, but the fixed condenser
offers it a free path to the filament end of
the detector circuit, which is the normal
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pleasure to have an audio amplifier that will
handle all of the output energy from your
receiver. Most amplifiers will not; that is
why we have power amplifiers. If an am-
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plifier cannot handle the output energy from
the receiver, the sounds will not seem
natural.

The present push-pull amplifier has been

9—-

Complete dimensional and drilling details for the sub-base.
to make the drawing more easil
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The parts are shown in dotted lines
y followed.
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point for the completion of the R.F. cir-
cuit. The R.F. choke, however, docs not
obstruct the passage of the rectified currents,
while the capacity of the by-pass condenser
is too low to allow these audio-frequency
currents to leak off. Consequently, they are
passed on to the audio-frequency circuits
and are amplified by them.

OUTPUT DEVICE

Another point of interest is that the loud
speaker is fully protected at all times, as
the optput impedance arrangement does not
allow the heavy direct current of the plate
circuit to flow through the loud-speaker
windings. This also allows the loud speaker
to operate more freely. The usual blocking
or stopping condenser employed in output
filters is not nccessary in this case; as the
“B” battery current feeds into the center of
the output impedance, through the center
tap, and can find a complete circuit only
through the plate circuits of the two power
tubes.

The construction of this amplifier is com-
paratively simple, the accompuanying wiring
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Above, the complete schematic wiring diagram
of the push-pull power amplifier. At left, the
pictorial wiring diagrams, showing, at top,
the sub-base wiring, and beneath, that on the
panel and upper side of sub-base. The hole
through which each lead passes is numbered
alike in both views, so that every connection
may be readily traced.

ML L I T SRer )

and constructional drawings giving all the
necessary details.  The panel carries the
rheostat, the volume control and the loud-
speaker jack. The rest of the apparatus,
except for the fixed by-pass condenser C,
is mounted on top of the sub-base. It will
be noted that practically all of the wiring
is completed on the underside of the sub-
base. This makes a neat job and at the
same time is most satisfactory from the
clectrical - standpoint.
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Advancement in R.F. Stabilizing Systems

A Comparative Analysis of the Most Popular Methods Hitherto Develored

ADIO took a novel turn when the
regenerative circuit was introduced
about fourteen years ago. Before
that time very little was known
about radio-frequency amplification, ~and
about the best we could do was to rely on
the effectiveness of a single vacuum tube
employed as a straight detector. The intro-
duction of regeneration provided us with a
means of increasing the seusitivity of the
vacuum-tube detector beyond our greatest
expectations, and without the necessity of

d *:E.ET. RET ﬁ
3 .
POTENTIOMETER

FIG 1 A- A+ B+

FIXED OR Vﬁ*\RIABLE RESISTANCE

FIG 2 A- A+ B+

VARIABLE RESISTANCE

i

I _F1G 3 A&— A+

Bt/

Fig. 1. The potentiometer method of oscil-

lation control. Fig. 2. Stabilizing an R.F.

circuit by use of a series grid resistance.

Fig. 3. Variable resistance in shunt with the

tuned secondary circuit, another damping
device.

adding much in the way of apparatus. A
comparatively ~insensitive vacuum: tube be-
came; under the functioning of’ this new-
born circuit, about the most sensitive, thing
in existence, and even today it stands with-
out equal.’ e s

Radio took a novel turn on the day of
regeneration because if is through this basic
principle, and through.the medium of a re-
generative-or féed-back circuit, .that .we are
able to make a vacuum tube oscillate. Os-
cillation has been, at one and the siéme time,
a curse and a blessing. ~Oscillation opened
up a new and larger field than did regenera-
tion and today the vacuum-tube oscillator
is the basis of our broadcast transmitters.
But oscillation is like a sore thumb’ for the
listeners, and has been ever since regenera-
tion was discovered. : :

We all know its effects. In a single-cir-
cuit regenerative receiver we run into oscil-
lation® if we advance - regeneration too far.
In present day multi-tube radio-frequency
sets we run into oscillation if the set is not
properly balanced, stabilized or neutralized.
TEven in superheterodyne recelvers, parasitic
oscillations are produced in the intermediate-
frequency-amplifier stages, if they are not
properly controlled. And in any receiver
the result of oscillation is the same; the
music is either distorted beyond normal

By M. L. MUHRLEMAN

limits or the loud speaker is shaken by un-
godly noises resembling those made by any-
thing and everything from stuck pigs to dis-
embodied souls.

A RADIO DILEMMA

Unfortunately, there is but one cure and
that is to stop the oscillation. Unfortunately,
too, if "we desire sensitive receivers it is
necessary to have the circuits so designed
and so coupled that we can work fairly near
to the point of oscillation. . The reason for
this is that the regenerative effect itself is
a priceless factor and the more regeneration
we can produce in a single- or multi-tube
set, the greater will be both the sensitivity
and selectivity.

I repeat again that radio took a mnovel
turn on the day of regeneration; for in ac-
cepting regeneration we necessarily had to
accept regeneration’s mischievous brother,
oscillation. Since this time we have been
doing nothing but a lot of heavy compromis-
ing. It has been the desire of every radio
engineer to get the most out of regenerar
tion, while defeating oscillation; but, like
the proverbial bad penny, oscillation horns
in at the most undesirable moment.

The whole business has been more of a
scientific warfare than anything else and the
scientists have devised $pecial weapons for
combatting regeneration’s bad-acting brother.

It must be admitted that the task is a
most difficult one and most of the radio
engineers engaged in it have been in the
same dilemma as the surgeon who had been
allotted the difficult job of parting the Sia-
mese twins. If we can judge from history,
the result is quite often the same; the ulti-

_mate death of both.

That has been the trouble with many of
the so-called balancing, stabilizing or neu-
tralizing systems introduced during the past
few years. The weapons have been too
crude and of a blundering nature and, in
their attempt to prevent oscillation, have
just about killed regeneration. It is inter-
esting, therefore, to know just what ad-
vancement has been made along these lines
and to give the reader some idea of the
merits of some of the newer types.

CAUSE OF OSCILLATION

First let me say that a radio-frequency
amplifier oscillates because too much energy
is fed back from the plate to the grid of the
radio-frequency tube. This energy gets back
to the grid either through the capacity ex-
isting between the plate and the grid or
through adjacent coupled circuits. Any en-
ergy that does get back to the grid is re-
amplified, so to speak; it is repeated through
the tube and, if the original energy was
sufficient, the feed-back action builds up so
rapidly and so much electrical momentum is
created that the current surges back and
forth through the grid and plate circuits.
This back-and-forth surging is the oscilla-
tion we have been referring to. This will
happen in any efficient form of either tuned-
or untuned-radio-frequency receiver, unless
precautions are taken to prevent it.

The earliest form of preventative was
the potentiometer. This permitted biasing
the grids of the radio-frequency tubes with
various values of either a positive or nega-
tive voltage. The manner in which the de-
vice is connected in a simple radio-frequency
circuit is shown in Fig. 1. If the tube or
tubes had a tendency to oscillate, all one
had to do was to move the arm of the po-
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tentiometer towards the positive side until
everything was cleared up. This was fine,
except that in doing so one introduced heavy
losses in the circuits.

A fixed or variable resistance, somewhere
in the order of 200- or 300-ohms, inserted in
each grid circuit as shown in Fig. 2, is an-
other stunt that is very effective for stabiliz-
ing a set; but this scheme also is a losser
and decreases both the sensitivity and selec-
tivity of the set. There have been similar
systems, such as those shown in Figs. 3 and
4, which tended to dampen circuits to pre-
vent them from oscillating; but in the end
they all amount to the same thing. By using
them vou may prevent oscillation, but at the
same time vou defeat the main purpose.
which is to get a fair degree of regenera-
tion, so that the set will be selective enough
for normal purposes and sensitive enough to
warrant the use of the extra tubes. Some
of the commercial sets that were placed on
the market a few years back were so heavily
loaded with damping devices of one type or
another that they were practically useless in
congested districts, because of the great
drop in selectivity. They were unable, also,
to pick up distant stations, because of their
noticeable lack of sensitivity; 4. e., insuffici~
ent regeneration. Some of these sets em-
ployed as many as six tubes.

Systems of this sort never got us any-
where, as in no case did they allow sufficient
regeneration for the satisfactory operation
of the receiver. But then, we had no
methods that would; as soon as the point of
sufficient regeneration was reached the set
went into oscillation.

THE NEUTRODYNE

 The first real advancement came with the
introduction of the first original neutraliza-

\
@ DAMPED ABSORPTION CIRCUIT

!

Fig 6 -A +A +B
N 7
Fig. 4. Damped-absorption method of stabil-

ization; effective, but a losser. Fig. 5. Il-

lustrating the Neutrodyne principle; a portion

of a Neutrodyne circuit. Fig. 6. The Rice

system of neutralization, similar to the Neu-

trodyne and theoretically a form of bridge
circuit.,
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tion system, exploited under the name of
Neutrodyne. This method demanded no
damping of circuits or anything of the

sort. The idea might bhe called a very
ingenious one; in  essence the scheme
as  worked out by Professor Hazel-

tine supplied a means for neutralizing the
effect of the internal grid-to-plate capacity
of the vacuum tube. This was accomplished
by the use of a small, adjustable condeunscr,
C, with a very low capacity value, connected
in the circuits as sliown in Fig. 5. There is
a very long-winded explanation of the func-
tioning of this arrangement which, insofar
as the average reader is concerned, runs into
toreign territory. Let it be said that the
arrangement is one of the many famous
bridge circuits and that the explanation of
the system in a broad sense is quite compre-
hensible.

Referring to Fig. 3, let us assume that the
circuit is operating without the neutralizing
condenser C and that the grid or secondary
circuits A and B are not tuned to any par-
ticular station and are out of resonance with
each other. In this state there is very little
regeneration taking place. However, as
soon as we tune circuits A and B to the
wave of some broadcast station, they reach
the point of resonance and there is sufficient
feed-back  of  radio-frequency  current
through the internal capacity Cl of tube V
to cause oscillation, in the manner hereto-
fore explained. Though there is no variable
condenser connected across the primary coil
of R.I.T., counected in the plate circuit of
tube V', the coil nevertheless takes on a
resonance ecffect, due to the tuning of the
associated secondary coil in circuit B. Now,
if we connect in the condenser C, something
clse happens. This condenser introduces in
the grid circuit A of tube V a radio-fre-
quency current equal to but opposite in phase
to the current fed back through the internal
capacity -Cl. In other words, there are two

1
+
@
o>
__7

-A +A +B

\ CFIG 9 y

Fig. 7. A resistance-stabilized circuit of im-
proved form, and not a losser. Fig. 8. A
circuit employing the Phasatrol, a new and
efficient form of stabilizer. Fig. 9. The
basic Loftin-White constant-coupling system.

feed-backs: the natural feed-back through
the capacity of the tube, and an auxiliary
feed-back through the condenser C. Since
these two distinct reactive currents are op-
posite in phase, they neutralize each other,
and consequently no oscillation can take
place.

The Rice system of neutralizing, shown
in Fig. 6, is similar to the Neutrodyne ar-
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rangement, but in this case the condenser C
is connected from the plate of the tube to
the filament end of the grid. The action
and effect is the same; 7.c., a current, cqual
to the natural feed-back current but opposite
to it in phase, is fed back into the grid cir-
cuit.

There have heen a number of other sys-
tems devised similar to the two just outlined
and they are all about equal in effectivencss.
But they have one common fault and ‘that
is they do not act the same on all wave-
lengths. Adjust a set using one of these
forms of neutralization for stability on the
short wavelengths and there is a noticeable
lack of sensitivity on the longer wave-
lengths. If the set is adjusted for maxi-
mum sensitivity on the long waves, it most
certainly will oscillate on the short waves.
Naturally, the best that can be done is to
adjust the neutralizing system so that the
set is perfectly stable in operation on the
short waves and then to be philosophical
about the results obtained on the longer
wavelengths.

RESISTANCE STABILIZATION

Whether or not this effect was unforeseen
I shall not venture to say; but, at any rate,
radio engineers soon learned that there was
still much to be done in the way of develop-
ing stabilizing or neutralizing systems. The
main problem on hand was to devise a
means to compensate for the change in elec-
trical coupling between primary and scc-
ondary circuits at different wavelengths. The
problem was not an easy one, for both ca-
pacities  (condensers) and inductances
(coils) change their reactance or impedance
values with a change in wavelength or fre-
quency. The only factor that does not
change is a resistance unit and this provided
the first form of stabilizer following the
bridge circuits. This arrangement is shown

(Continued on page 138%4)

Short Waves in Siberia

N accordance with the gencral develop-

ment of our country, its industry, agri-

culture, transport, and other branches of
people’s life, radio also is tremendously de-
veloping each hour. There have been pub-
lished a lot of articles devoted to Russia,
and now I would like to talk to you about
Siberia.

In the capital of Siberia, Novosibirsk
City, there has been installed a powerful

location of

The transmitter of RA19; the ] .
Tomsk is shown on the map above, with lines
indicating some DX records.

station, which broadcasts all over our vast
country. The majority of our radio “ama-
teurs” are really BCLs, as you Americans
call them. However, as amateur transmit-
ters are now licensed, it is anticipated that
there will soon be. a lot of ‘“hams”. 1In
Tomsk, scientific centre of Siberia, which
has the Institute of Technology of Siberia,
and the University of Tomsk, there has been
installed during the past year, by the aid
of the Nijni Novgorod radio laboratory, a
short-wave transmitter for scientific experi-
ments at the University of Tomsk. The
call letters of this transmitter are RA19, and
were formerly “TUK"”. It uses two power
tubes of 150 watts each, designed by Pro-
fessor Bontsh Brouyevitsh, and made in
the Nijni Novgorod laboratory.

Its plate supply is pure D.C. from a 2000-
volt generator. It works on 37 meters every
day, from 1700 to 1900 G.M.T., calling CQ
for DX QSO, as its chief operator, Mr. B.
N. Putkoftf, is an ardent radio fan. However,
it handles a regular traffic at other times,
with RRP (Nijni-Novgorod Radio Labora-
tory). For the last few months, RA19 has
made a lot of good QSO ; for example, with
a lot of South Africans (OA3B, OA6N,
OA7E, etc.), with Italy, France, all over
Europe, and its best DX is New Zealand
Z-2AC, reported to be QRK 25-26, and also
South America. RA19 is anxious to make
QSO with any U. S. stations, and will be
glad to arrange tests with U. S. hams. Also
QSL cards are greatly appreciated.

In the pictures you may see RA19's trans-
mitter and receiver (Reinartz’ plus 2 steps
AF.) and some QSL’s received by TUK,
now called “RA19”.

We sincerely hope that U. S. hams will
hear our station; and as we hear U, S. sta-
tions, we hope, that we will QSO, and really
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it will be almost the best possible DX Is
it not so? So let us get started, OM ; and
look for TUK at 1700 to 1900 G.M.T., on
37 meters or so. FB and best DX with
best 73’s to you all from this side of the
earth, from Russian Radio RA19..

A. KALACHNIKOFF,
66, Krasnoarmeiskaja St.,

Tomsk, Siberia, U. S. S. R.

The short-wave receiver of RA19. backed up
by a formidable layout of duly QSLd cards
from all over the world.
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HAT is more unsightly than a

badly-bent aerial mast protruding

from the roof of a respectable

residence or apartment house? Yet,
in every city, one may see Scores of ill-
constructed poor excuses for poles. Usu-
ally the cause is not the lack of proper tools
or the selection of unsuitable material, but
the improper use of material, and, in gen-
eral, a lack of experience in setting up aerial
supports. It is the purpose of this article
to suggest proper methods of procedure in
erecting some simple, commonly-used types
of these, and to give other useful informa-
tion.

SELECTING THE LOCATION

The efficient performance of an antenna
depends upon not only its construction, but
also its location with respect to surrounding
objects, such as trees, tin roofs, smoking
chimneys and similar disturbing influences.
Large, nearby trees may change the capacity
of an antenna considerably when the wind
blows, tin roofs often impair its “pick-up,”
and smoking chimneys invariably ruin its in-
sulation. These effects should be borne in
mind when one is choosing a site for an
efficient installation. Keep the entire an-
tenna as clear of surrounding objects as pos-
sible. Other factors remaining constant, it
is no mystery that one can secure wonder-
ful results with ordinary receivers in small,
out-of-the-way country towns, where net-
works of all sorts of wiring and steel-
framed structures are at a minimum.

Select the best site available, remembering
that the completed aerial is to have one wire
from 50 to 100 feet long, depending upon the
set and the selectivity desired, and is to be
erected as much in the open as circumstances
permit. It is an infinitesimally small cur-
rent, induced in the antenna by a passing
wave, that governs reception; give this cur-
rent a chance.

| 2xe
MOUNTED
| | EDGEWISE

An excellent mast between 15 and 25 feet in
height may be constructed from 2x6 lumber,
mounted edgewise, as shown.

Severe cases of “fading” may often be
traced to a swinging aerial which is too close
to a tin roof or other similar conductor;
the remedy is obvious. An aerial well away
from surrounding objects rarely causes ob-
jectionable wave-changing, but a poorly-
{ocated lead-in near and parallel to a water
pipe often does. All parts of the antenna
should be securely fastened down; then, even
though part of it must be placed in one of
these positions, little trouble will result.

PREPARING THE MAST

One must next select a mast that will sup-
port the conducting wire above the ground
or the roof, as the case may be. The ma-

Some Suggested Aerial [nstallations

Details of Modern Construction Meeting Every Need and Pocketbook

By A. BINNEWEG, Jr.

jority of radio fans will be content with a
pole of moderate proportions, such as a
single mast from 10 to 25 feet long; others
may desire tall masts and still others small
poles that will raise the wire well above the
roof. An aerial support to suit the indi-
vidual fancy and pocketbook may be selected
from those about to be described.

SFEET OR MORE

@k INSULATORS
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A neighborhood antenna mast can be made

with advantage to all, by employing the above
system.

In cities it is often difficult to find room
for a large mast, so the average used in
these localities is about 15 feet high. A
simple one, which may be made from one
piece of lumber, having a length of from
15 to 25 feet, is diagramed in Fig. 1. The
piece of lumber should be wider than its
thickness and should be set up edgewise, as
shown. An ordinary 2 x 6 plank will serve
for this purpose. It will look better if some
of the wood at the top is trimmed off, as
shown in the sketch. One of this type may
remain in place for years and still show no
tendency to bend.

The proper method with a mast like this
or any pole in which the strain at the top is
horizontal, or nearly so, is to place at the
rear two guy wires spaced about 45° apart,
making the same angle with the horizontal.
Guy wires, if improperly placed, will often
do more harm than good; do not place them
half-way down a single pole; they should
be fastened at the same height as the aerial
wire which, of course, should be at the top.
Large galvanized screw-eyes may be used
for fastening all wires to'the pole; small
holes should first be drilled and then the eyes
may be readily screwed in without danger
of splitting the wood.

After all the wires have been attached
and properly insulated, select suitable
“anchors” for the guy wires. For this pur-
pose screw-eyes may be driven into conveni-
ent wooden objects or pieces of 2 x 4 may be
set in the ground at an angle. Those neces-
sary for an ordinary aerial are easily con-
structed, but it may be well to put in good,
permanent anchors. A piece of 2 x 4, set in
a hole about 30 inches deep and properly
cemented in place, is about the best and sim-
plest anchor one can conveniently make. The
screw-eye may be driven into the wood and
the guy-wires attached.
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ERECTING THE MAST

To raise the mast, lay it toward the guy
anchors with its lower end in the proper
position; run the guy wire through the
screw-eyes in the anchors, and have some
one pay out the guy wires while you hold the
mast in its proper position and another
helper hoists the pole by the aerial wire.
If the mast is too heavy to raise by means
of this wire, better use three guys, and then
the extra guy wire can be used for this
purpose. When the mast is vertical, the
trouble is about all over and the guy wires
should be drawn fairly taut. With the aid
of a borrowed level, the mast may be made
vertical by leveling first from one side, then
from the other and gradually tightening up
on the wires. One can usually judge the cor-
rect tensions to be applied.

Another mast that can be easily constructed
and, with a little patience, made as high as
70 feet, is suggested by Fig. 2. The bot-
tom section is a 4 x 4 which may be made
as long as 26 feet; this should be securely
set about 5 feet into the ground. The sec-
ond section consists of two 2 x 4s which are
bridged-in with short lengths of the same
material and the third and top section is a
round pole about 3 inches in diameter at the
base and about 2 or 214 inches at the top.
Each joint is securely guyed with at least
three guy wires. All holes are drilled and
all wires properly insulated and put into
place before the mast is raised. Do not for-
get to put in the rope with which the antenna
1s to be raised.

To raise this mast, set the first section
securely in place, and guy it; then set the
second section over the end of the first and
place the lower bolt through the proper hole.
This section may be pushed into place by
having some assistants at its guy wires and
pushing the section into place with a pole
prepared of some rough lumber. With the

This method of construction can be used in
erecting masts up to 70 feet in height.

guy wires tightened, this second section may
be readily climbed. The third section may
be pushed between two pieces of the second
section and guided by means of its guys,
as before. \When the last section is in posi-
tion, the bolts are slipped into place, the nuts
are tightened and the guy wires are secured.

Probably the best method of connecting
two pieces of pole is to use galvanized-iron
bolts. Enough of the wood should be al-
lowed to overlap so that a fairly strong joint
will result. Washers should be used in con-

(Continued on page 1372)
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HE enormous amount of R.F. am-

plification obtainable by means of

the superheterodyne method of re-

ception is well-known, and even
‘today this type ranks supreme as a long-
distance receiver for short waves. No other
means of obtaining really efficient R.F. am-
plification at ultra-high frequencies has yet
been developed.

Those who have experimented to any
great extent with superheterodynes, how-
ever, are well acquainted with their various
peculiarities; such as, for instance, the
problem of efficiently .stabilizing the inter-
mediate stages. It is not a practical proposi-
tion to employ more than three L.F. stages,
on account of this difficulty, and it is some-
times better to employ ouly two.

To those superhet enthusiasts who crave
still greater sensitivity, and have the money
with which to gratify their desires, it will
come as good news to hear that the super-
heterodyne idea has been extended and made
use of twice over in the same receiver. This
has been done by the British Marconi Com-
pany and reccivers of the new type have
been installed at the new short-wave beam
stations.

The first of the various beam services,
that between Canada and England, was
opened recently and is operating on a wave-
length of approximately 26 meters. The
design of the receivers for this service is
so interesting, and illustrates so fully the
application of the new circuit arrangement
that it is, perhaps, worth while to give a
brief description of the leading features.

SHORT-WAVE BEAM RECEIVER
Fig.
system.
aerial

1 gives a skeleton outline of the

The input circuit, to which the
system is connected, has two low-
loss tuned intermediate circuits, so ar-
ranged that very loose coupling can be
obtained hetween them. The second inter-
mediate circuit is coupled to the input cir-
cuit of the receiver through a variable
coupling.

This input circuit is tuned to the fre-
quency of the incoming wave and is con-
nected to the grids of two modulating tubes
working push-pull, i.c., one grid is negative
when the other is positive. The input tubes
and the “filtering amplifier” (or I.FF.) tubes
all work on the push-pull principle, as this
gives perfectly stable and distortionless

R.F.

amplification.

*Member, Radio Society of Great Britain.

A Double-Heterodyne Receiver

The Latest British Development in Super-Sensitivity

By A. DINSDALE*

L ]
IST INTER{ |2NDINTER| {RECEIVER FIRST SECOND
AERIAL ) | MEDIATE | | MEDIATE INPUT I.F. FIRST LE SECOND AF
INPUT H TUNING [ TUNING H CIRCUIT AMPLIFIER M DETECTOR H AMPLIFIER HDETECTOR HAMPLIFIER
CIRCUIT} | QIRCUIT CIRCUIT AND 1600 M 10000 M
MODULATOR] ((0.000~BAND) (5000~ BAND)
FIRST SECOND
HETERO- HETERO-
DYNE DYNE
___

Fig. 1. Arrangement of the type of double-heterodyne receiver employed at the short-wave beam
stations of the Marconi Co.

Coupled to this circuit is the first hetero-
dyne, using a single tube which produces,
with the incoming signal, a beat wave of
about 1,600 meters (187. kilocycles). The
signal on this new wave passes on to the
first LF. amplifier, which, with its asso-
ciated filter, permits straight-line amplifica~
tion over a frequency band 10,000 cycles
wide. Qutside this band the amplification
is practically zero.

The provision of a frequency band of
this width not only insures the distortion-
less reception of telephone signals, but also
takes care of any variation in the frequency
of the incoming wave. As long as the in-
coming wave does not vary more than
5,000 cvcles on either side of the frequency
to which the first heterodyne is adjusted,
no variation in signal strength will be ex-
perienced at the A.F. (output) end of the
receiver.

The first LF. amplifier, then, gives three
stages of push-pull amplification on a wave-
length of 1,600 meters, after which the
signals are detected and again heterodyned.

SPECIAL ADJUSTMENT FEATURE

In the beam stations this second hetero-
dyne is so arranged that it can, by means
of a change-over switch, be made to give
an audible beat note with the 1,600-meter
output of the first I.F. amplifier, so that
the operator can listen to the incoming sig-
nals and adjust the first part of the circuit
up to this point. This done, the hetero-
dyne is switched over to produce a beat
wave of 10,000 meters.

The signals now pass on to the second
L.F. amplifier, where they are subjected to
three stages of push-pull amplification on
a wavelength of 10,000 meters. The filter
circuit incorporated in this amplifier is sim-

\

NEUTRODYNE

SUPERHETERODYNE

Above: A complete
double-heterodyne circuit,
suitable for reception be-
tween 25 to 50 meters. C1
is a very small condenser;
C2 and C3 are .0001 mf.;
L1 has 7 turns slightly
spaced on a 254-in. tube;
L2, 11 spaced turns on
same tube; L3, (R.F.
choke) 1%4-in. winding of
44-gauge wire on a l-inch
form; C4 and C5, .01 mf.

n
Fig. 3. Equipment at the
Bridgewater station. Two
receivers are here shown.
the left one being for
South African signals and
the one at the right for
Canadian reception. Each
of these sets is equipped
to receive on two wave-
lengths.

www americanradiohistorv com

ilar to that used in the first one, except that
its band width is only 5,000 cycles. Nor-
mally, only three stages of amplification
arc used in the second I.F. amplifier, as
stated above. but two more stages can be
switched in if necessary. -

After the second amplifier the signals
are again detected by two small power
tubes connected in parallel, the grids of
which are negatively biased to give “plate-
bend” rectification. The fact that it has
been found necessary to use two small power
tubes as detectors will serve in some
measure to give an idea of the enormous
R.F. amplification obtained in the preceding
stages. ’

The outputs of these tubes are, in the
case of the beam receivers, connected to
further tubes and automatic signal record-
ing apparatus, not shown in Fig. 1. For ama-
teur purposes ordinary A.F. amplification can
be applied after the second detector; but it is
desirable to include in the plate circuit of

(Continued on page 1390)
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Letters from Home Set Constructors e

FINE RESULTS FROM INTERFLEX The Flexocoupler is exactly as described by you potentiometer were mounted on the panel, and a
Lditor, Rapio NEWS: in Rapio News for December, 1923; with the ex- Marco illuminated control was used for tuning.

Hav’iug alwavs been an Interﬂe\ hooster I ception that I used a round 2-inch form for  Daven mountings and resistances were used.
thought vou might be interested in the results the tickler coil, in place of a honeycomb. A There is nothing radically different here, from

obtained by one of your readers. After having = Dradleystat was used to control the first tube your original circuit, but the results obtained
hailt six or seven of them, each slightly different  llament and amperites for the rest; the last Svere so gratifying, that I wanted to let you
irom the other, I have finished one_ which I be- bfemg a half ampere. The potentiometer was a know of the success I had. There was prac-
lieve is a real set in every way. I have never Centralab 400 th; the audio transformer, a tically no balancing necessary.

hleard one with a finer tone, and the distance G.R. 2-to-l ratio. A .002-mf. condenser was Fraxcis . REINARDY
received on it is remarkable., Am enclosing a necessary across the first resistance to stabilize o Burlington, 1Vis
diagram of the set exactly as I built it the circuit. A C-H, toggle switch and the M L3

THE “MYSTERY” CIRCUIT

_’ 00025 MF. Ldit R
itos, 2 S
001 T0.002 MF ZL BT
= 201-A UX-112 AT ST This letter is mteuded as a repert, rather than
l— . . mere correspondence, - on a_ circuit which was

Mr. Reinardy’s Regenera- e
d A printed in the Amateur's Handbook by
tive Interflex with a Fitch and G. C. B. Rowe. It was called the

powerful A F. amplifier.  «77y, . o - N
owene| He gives the values of Three-Tube Mystery” and was numbered 127.

parts, except for the I should like to report that, when I first at-
Ra| T A ERs coupling condensers, tempted  experimenting  with lt, I constructed
i .25 which are presumably 0.1- merely the detector and one stage of AF. What

mf. The first variable was my surpz'ise \\'heu that evening it began
condenser is .0005-mf., rapping off KDKA \\’JZ and other powerful

and the second a very stations on the speaker
DCC WIR a .
owta\gmf f L small ne(;xtrahzmg con- ‘Nothin’ t’ shout about,” eh?
— enser, s :
FoRM io(?v?rﬁ" WELL! Here’s the dope. I used twa dime-
- 2 S e store tubes (199), 31 volts of *B,” a punk
= & 4 1 o S , aerial and a \Ianhattan, Jr. speaker.
- AtB- +9 C+ K +135
& CRETE b C-72v B+13 (Continued on page 1367)
(Continued from page 13303
Radio 2. Po | Radio « T « & | Radio A Radio
Call BROADCAST STA. KER X Call BROADCAST STA. SEEE ' Ccall BROADCAST STA. sE =S Call BROADCAST STA.
Letter Location 2L EZ | Letter Location Tz o3 | Letter Location 2= £2 Letter Location
~ ~ pd -t
WIAS, Tittsburgh. Ia. wLB], Cleveland. Ohio... 300 100 WNBA, Forest Park, IIl. 238 500 | WREA, Shillington, Pa.....
WIJAX, Jacksonviile, ¥l WLBL, !Stevens Point, W 78 751 | WNBF, Endicott, N. Y, .4 53 | WREG, '“lumnven Tenn,
WIJAY, Cleveland, O. WLBM, Boston, Mass. .. 0 50 WNBH, New Bedford, 3 23y | WREO, Lansing, Mieh.
WIAZ, DMount Prospect, . WLBN, Chicago, I1I. (port. 23.4 50| WNBI, Peru, Ill. .. 5 10 { WRES, Wollaston, Mass
WIBA, Joliet, Tl .......... wLBO, Galesburg, 1l..... 3 100 | WNBJ, Knosville, Tes 15 | WRHF, Washington, D, C.
WIBB, St Petersburg, Fia. : WLBP, Ashland, Ohic .4 15} WNBK, Le Roy, N. 250 | WRHM, Minneapolis, Minn
WIBC, La Salle, Il 100 | WLBQ, Atwood, IiI... .6 25| WNBL, Bloomington, 15 | WRK, Hamilton, Ohio ......
WIBI, Red Bank, N. 50 | WLBR, Ilelvedere, Ill... 5 15| WNEO, Washington, Pa. 15 | WRM, Urbana-Champaign, 11
WIBK, Ypsilanti, \th. 1y | wLBT, Crown Point, Ind 30 100 | WNBQ, Rochester, N. Y. 15 { WRMU, Richmond HIill,N. Y. (
WIBL, Decatur. 11l 500 | wLBV, Mansfield, O.... .6 50| WNBR, Memphis, Tenn. 25 | WRNY. ICoytesville, N.'J.
WJBO, New Orleans, La. 100 | wLBW, Oil City, Pa 21 250 | WNI, Newark, N. J, ..... 150 | WRR, Dallas, Texas
WJBR Omro, Wis. .. 100 | wiBX, Long Island City, 6 950 | WNOX, Knoxville, Tenn. 7500 WRRS, Racme, W
WIBT, Chicage, IIL. 10 | wLBY, Iron Mountain, .9 50| WNRG, Greensboro, N. C. 500 | WRSC, Chelsea, Mass.
WIBU, Lewisburg, Pa. 100 | WLBZ, Dover- Foseroft, Me. 9 250 | WNYC, New York, N. Y. . 1000 [ WRST, Bay Shaore, N. ¥
WJBW New Oxleam La. 20 | WLGI, Ithaca. N. Y. .. 36 50 | WOAI, San Antonio, T(x. . 5 3000 | WRVA, Richmond. Va.
WIBY, Gudsden, Ala. ... 150 | wLIB, !Elgin, TiL...... .8 4000 | WOAN, Lawrenceburg, Tenn. .4 500 | WSAI, !Norwood, e
WIBZ, Chicago Heights, Til. 100 | WLIT, DPhiladelphia, Pa. 15 500 | WOAX, ‘Frenton, N. J. . 40 500 | WSAI, Grove City, Pa. ..
WJJD. Mooseheart, Ili..... 1000 | WLS, !Crete, IH. .,.... 5000 { WOBB, Chicago. I1l. ... 2 5 WSAN Allentown, Pa.
WJIPW. Ashtabula, Ohic . 15 | wLSI, Edgewcod, R. 1. . .9 500 | WOC, Davenbort, Iowa WSAR, Fall River. Mass..
WIR, !Pontiac, Mich,_ .. 3000 | WLTS, Chieago, 11l 258 100 | WOCB, Orlando, Fla, WSAX, Chicago, Til. (port.) 100
WJUG, New Yok, N, Y. , 230 | WLW, ' 'Harrison, 3 5000 | WOCL, Jamestown, X, WSAZ, Pomeroy, Ohio . :
WIZ, 'Lound Breok, N. J 50000 | wiLWL, New York, 5000 | WODA, DPaterson, WSB. Atianta. Gar o Tt
WIKAF, Milwaukee, Wis. . 750 | WMAG, Cazenoria, . 5 100 | WOI, Ames, Jowa WEBC, Chicago, 111,
KAQ, San Juan, P. R. 500 | WMAF, Dartmrout}, Mass. 1000 § WOIK,  !MMomewood, wSBF, St. Louis. Mo. .
KAR, Last Lansing, Mic 1000 | WMAK, Loekport, N. Y. .. 1000 | WOKD, “Peekskill, WSBT, South Bcnd Ind
WKAV, Laconia, N 100 ¢ WMAL, Washington, D. C. . 500 | WOKT, Rochester, N, WSDA, New York, N. Y.
Wi BA, Chicago, 11l 200 | WMAN, Columbus, Ohio . 5 WOMT, Manitowoe, Wis. WSEA, Virginia Peach Va.
WKBB, Joliet, Iil. 160 | WMAQ, Chicago, . W00, Philadelphia, Pa. ... 300 [ WSIX. Springfield, Tenn.
WKBC, Birmingham, 10 | WMAY, St. Louis. Mo. .. 100 | WOOD, TFemwood, Mich. . 12 1000 | WSKC, Bay City, Mich..
WICBE, Webster, .\_Iu<s 100 | wMAZ, Macon, Ga. .... .261 500 WOQ Kansas City, Mo. . . 8 1000 | WSM, Nashville, Tenn....
WKBF, Iudianapolis, I 500 | WMBA, Newport, B. 1. . 0 10y | WOR, Newark, X, 7. .. 5000 | WSMB, New Orlcans, La, .
WKBG, Chicago, IIL (pmtnble) .7 100 |\ wWMBB, Chiesge, Il ...... 50 500 | WORD,  !Batavia. Il WSMH, Owosso, Mich. .
WKBH, La Crosse. Wis. ..... 49. 500 | wMBC. Detroit, Mich. .... 100 | wOS, .Teﬂewon City, Mo, WSMK, Dayvton. Ohio .
WKBI, Chicago, Ill. ... - 501 WMBD. Peoria Heights, 250 | WOW. Omaha, Neb WSOE, Milwaukee, Wis,
WKBJ, St. Petersburg, Flz 250 | WMBE, St Paul, Minn, .. 5| WOWO, Fort Wayne, Ind.” WSOM, New York, N.Y.
WKBL, ‘\Iyomoe, Mich, .. 15 | WMBF, Miami Beach, Fla. . 500 { WPAB, XNorfolk. Va. ... WSRO, Hamilton, Ohio
WKBM, XNewburgh, N. Y. 100 | WMBG, Richmond. Va. 10 | WPAK, Fargo, N. Dak. . 50 WSSH, Boston. Mass.
WHKBN, Youngstown, Ohio 100 | WMBH, Chicago, I11. (port.) 100 | WPAP, Cliffside, N. J. .2 101 | WSUL, Towa City., I
WKBO, Jersey City. E 1000 | WMBI, Chicago, Tl ... 500 | WPCC, Chicago, IIl. . 38 750 | WSVS, Buffalo, N. Y
WKBP, Battle Creck, 100 | WMBJ, Monessen, ]q 50 | WPCH, New York, N. Y. 73 509 WSYR Syracuse,
WHKBQ, New York, N. Y. . 8 | WMRBIK, Hamilton, . 10 | WPDAQ, RBuffalo, .. .4 100 | WTAD, Quincy, T
WI(BS, Galesburg, IIL ... 200 | WMBL, Lakeland, Fla 10 | WPEP, Waukegan. II. 6500 | WTAG, Worcester, Mass.
WKBT, XNew Orleans, La. 30 | WMBM, Memphis. Tenn. 10 | WPG, ‘Atlantic City, N. 7] 9.8 5060 | WTAL. Toleds. Ohio ...
WIKBU, New Castle, Pa. (port.). 50 | WMBO, Y 200 { WPRC, Harrisburg, Pa. ... 5.7 100 | WTAM, Cleveland, Ohio
WKBV, Brookville, Ind. 250 | WMEQ, 100 | WPSC. State College. Penna. 107 5071 WTAQ, Bau Claire, Wis.
WKBW, Buffalo, N, Y. 5000 | WMBR, Tampa. Fla. . 100 | WPSW, Philadelphia. Pa.. 6. 50 | WTAR, Norfolk, Va. ..
WKBX, Harrishurg, Pua. WMES, Hamrisburg, P 500 | WQAA, Parkesburg, Pa. 220 500 | WTAS, IDatavia, II.
WKBY, Danville, Pla. 100 | WMBU, Pittsburgh. Pa. 50 | WQAE, Springfield. Vt. 24 50 | WTAW, Collese Station, Texas
WKBZ, Ludington. Mich. 15 | WMBW, Youagstewn, 0. 50 | WQAM, Miami, Fla. 5.5 1000 | WTAX, Streator. 1L
WIKDR, !So. Kenosha. Wis. WMBY, Bloominzton, i 15 | wQA N Seranton. Pa. ... 100 | WTAZ, Lambertville. N,
© WKIC, Lancaster, Pa. .. 50 | WMG, Memphis, Tenn. ... 500 | WQAO, 'Cliffside, N. T. . .2 107 | WTHO, Ferndale. AMich.
WKRG, Cincinnati, Ohio 325.9 2500 | WMCA, !Hoboken, N. J." 300 WQI. ‘Chicago, Ti1..... . -3 1000 | WTIC, Hartford, Conn.
WKY, homa City, Okla. 100 | WMHA, XNew York. N. Y. 30 | WRAF, Laporte, Ind. 100 1 WTRf, New York, N.
WLAG, XNashrille, Tenn. 5000 | WMPC, Lapeer, Mich. .. 30\ WRAH, Providence, R, I 450 | WTRL. Midland Park,
WLAL, Tulsa Okla. 100 | WMRI, Jamaie 10 | WRAK, Nscanaba, Mich. 100 | WWAE, Chicago. IIl..
WLAP, Louisville, L 20 | WMSG, New Xorlx, NO¥ 500 | WRAL, Ithaca, N. Y. 25 | wwi ,Det'mit Afich
WLB, Minneanglis, Minn. . 500 | WMVM, Newark., N. T. 500 | WRAM, Galesbure, 101", 100 | wwl, Moo orteam
WLBC, Muncie, Ind._ .. WNAB, Boston, Mass., .. 100 { WRAV, Yellow Springs, 01,10 . 100 + New Orleans, La, .
WLBE, RBrooklynn, N. Y. WHNAC, Tioston, Mass. 500 { WRAW, Reading, Pa. WWNC, Ayshev!lle, N.
WLBF, Kansas City, 25 | WNAD, Norman. Okla 500 | WRAX, Philadelvhia. Pa. WWRL, Woodside, N. Y.
WLBH, Farmingdale, 30 | WNAL, Omaha, Nebr. . 500 | WRBG, Valparaiso, Ind. WWVA, Yheeling, W.
YLBG, Petershurg. 100 | WNAT, Philadelphia, . 250 500 | WRC. Washington, . €. B i 2XAD, Schenectady, N.
WLBI, East ‘Wenona, Il 250 WNAX, Yankton, S. Dak. ........ 241 100 | WRCO, Ralcigh, N. C. ......... . 100 | 2XAF, Schenectady, N.
*Rtandard or constant frequency. .
'Location of transmitter only.
LIST OF CANADIAN BROADCAST STATION CALLS
algay; Quvnrrens...434.5 506§ CHCO, _Tuntsville, Ont 5| croc, Lethhridge, Alta... CKFC, Vancouver. B. C..
fFéE i 6%11?. Rk ; GHGS Hamilton. Ont..... CJOR. Sea Island, T. € CKMC, Cabalt. Ont.
GECGF, Montreal, Que.. CHC Ldmonton, A CJRM, Moose Jaw, Sask. CKNC, Toronto, Ont.
GFCH, Tronuois Falls, Ont.. CHIC "Taronto, ONt. CJSC. Toronto, Ont, . CKOC, Hamilton, Ont
CECK’ Tdmenton, Olta.. CHLC, Summerside, 7. CITC, Calgary, Alta... CKPC, Preston, Ont....
CECN. Calgary, Alta... CHNC, Toronto, Ont.. CIWC, Saskatoon, Sask ..32 250 | CKSH, St. Ilyacinthe, Que.
CFGQ' Yancouver. B. CHNS, IHalifax, N. CJYC, Scarboro. Ont.. ...291,1 500| GKY, Winnepeg, Man. ...
CECT. Victoria, B. C. .. CHRC, Quebec. Que CKAC, Mentreal, .410.7 1200 { CNRA, Moneton. N. B. .
CFCY, Charlottetown. P. k. CHUC. Saskatoon, Sask. CKCD, Yancouver, 410.7 1000 { CNRC, Calgary, Alta...
©'FDC, Vanceuver, B C. CHWC, Regina, Sask. ... i CKCI, Qucbee, Que... 340.7 23| ¢NRE. Edmonton, Alta.
rFGC, Drantford, Ont, CHXC, Otta\\"a, Ont..... o i CKCK, Regina, 500 | CNRM, Montreal,
“FIC. Kamloops.” B CHYC, 3‘_“"“9“1'0 Que. .. & 1201 CKCL, Taronto. 500 | CNRO, Ottawa, Ont
$3FLC, Prescott, Ont PEPD ity e CKCO, Ottawa, R 313 100 | CNRR, Regina, Sas
CFMC, Kingston, O CICA, i CKCR, §t. George. Ont... .7 25| CNRS, Saskatoon,
CFQC, Saskatoon, Sask T e CKCV, Quebee, Que....... 50
CFRB, Toronto, Orz)t.m cica, Yoro'. Ont. CKCW, Rurketon Junction, 5 5000 | GNRV, TVancouver,
REYG; Dumaby, Bo€lII 110, CJGC, London, Ont. CKCX, Toronts, Ont.......... ‘2011 500 ' CNRW, Winnipeg, Man. [ 11l
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COIL-DRIVEN LOUD-SPEAKER
UNIT

A modification of the Rice-Kellogg type
of loud speaker is described in a British
patent by C. \W. Rice. Readers are no doubt
familiar with this type of speaker, which
consists essentially of a light diaphragm
driven by a moving coil working in a strong
magnetic field. An electro-magnet is util-
ized, in° which the turns are arranged con-
centrically, the moving coil being located in
the annular gap hetween the two poles. It
is mentioned in the specification that the

A new design of coil-driven loud speaker,
which uses copper rings as a short-circuited
secondary winding of the moving coil, to re-

duce the effective impedance
quencies.

at higher fre-

impedance of the coil at various audio-fre-
quencies is determined partly by its ohmic
resistance and partly by its reactance.

At very low frequencies the impedance is
due almost entirely to its resistance, whilc
at higher frequenctes the rcactive component
may predominate. This, however, teuds to
give rise to unequal response over the usual
speech and music bands, and the object of
the invention is to flatten out the response
curve, so that for a given voltage over the
entire frequency range there will be an
equal response. This is accomplished by as-
sociating one or two short-circuited turns,
preferably in the form of a copper ring,
with the moving coil; so that the copper
ring acts as a short-circuited secondary
winding to the coil. This, of course, con-
siderably lowers the impedance of the
winding, and hence tends to equalize its re-
sponse over the entire range, particularly
with the higher frequencies. The accom-
panying illustration indicates one arrange-
ment of the invention, where a light dia-
phragm D, the edge of which is omitted, is
fixed to a coil C wound on a cylindrical
form T, and joined to the truncated portion
of the cone. The magnetic system comprises
a cylindrical pole P and an annular pole A,
energized in the usual way from a source of
direct-current supply: and the moving coil C
1s located in the gap between the two poles.
The coil C is maintained in position partly

by means of supports in the form of light
rods R fixed to a spider S, screwed to the
end of the pole-piece P. The free edges of
the conical diaphragm are also supported by
thin leather. rubber, silk, or similar materi-
al. Two copper rings K are let into the
two pole-picces, i.e., the central pole-piece
P and the annular built-up pole-piece A.
These rings act as a short-circuited sec-
ondary winding to the moving coil C. Lines
of force emanating from the moving coil due
to speech currents will link with the copper
rings, thus lowering the impedance of the
coil, and thereby bringing about the desired
cffect.—Wireless World (London),

WAVEMETER CIRCUIT

It is essential that the constants of a
wavemeter should not change in use. Some
slight difficulty has been experienced with
vacuum tube wavemeters, owing to the ne-
cessity of substituting a new tube when the
original one, with which the instrumeut was
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A wavemeter circuit that holds its calibration,
even if the tube is changed.

calibrated, burns out. Varying inter-elec-
trode capacities of the tubes, for example.
would seriously alter the maximum and
minimum wavclength to which the wave-
meter will tune, thercby introducing inac-
curacics over the whole of the range. Col.
K. E. Edgeworth describes in his (British)
patent a circuit which overcomes this diff-
culty. Here it will be seen that a tube V
is provided with a tickler coil L1 and a “B”
battery. This is coupled in the normal man-
ner to a grid circuit inductance L2, tuned
by a variable condenser C. One end A of
the inductance 1.2 is connected to the fila-
ment I of the tube; while instead of con-
necting the free end D directly to the grid
of the tube, the actual grid connection iz
taken to a tapping point X along the induc-
tance L2, so that only a portion of the turns
of the inductance are actually in the grid
circuit.  Obviously, then, the tube capacity
is in shunt only with a few of the turns in-
stead of all the turns, as would be the case
with the normal arrangement. This means
that any slight variation in tube capacity
will not materially alter the wavelength of
the circuit L2 C; since the capacity varia-
tion is only in shunt with a few of thc turns.
—Wireless World (London).

METHOD OF STABILIZING RADIO-
FREQUENCY AMPLIFIERS
A very interesting system for the stabiliza-

tion of R.F. amplifiers is described in U. S.
patent No. 1,605,042, granted to Edward H.

www americanradiohistorv com

Lange. of New York City. By referring to
the circuit diagram, it can be seen that the
system is so arranged that any feed-back of
energy from the plate to the grid of a tube
will be out of phase with the original im-
pulses and so will not combine with them to
produce oscillation. This is accomplished by
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Another stabilized radio-frequency circuit em-
ploying ‘‘phase-shifting” condensers.

means of the small capacities C and C1. 1t
will he noted that the radio-frequency cur-
rents are prevented from passing through the
common battery circuit by the R.F. chokcs
L and L1, and are instead by-passed through
condensers C2 and C3 to the filament legs
of the tubes.

A.C. FILAMENT FOR VACUUM
TUBES

Jacques Antoine Marie Hawadier, of
Paris, has recently been granted a British
patent upon an invention which relates to
tubes, for use in radio telegraphy, and espe-
cially designed to allow the employment of
alternating currents for heating the filament.

According to the invention, tubes are pro-
vided with two filament elements of identical
character, which are arranged parallel to
one another, and are connected in parallel
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Details of the A.C. filament for Vacuum tubes.

to the leads in such a manner that the cur-
rents in them are always passing it opposite
directions.

In this manner, the actions of the currents
in the two filaments usually compensate one
another. The two filaments are preferably
of the type which emit at very low tempera-
tures (oxide-coated) so that only a small

(Continued on page 1383)
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First Prize
USE FOR BURNT-OUT A.F.
TRANSFORMERS
By GLEN DECKER

In many radio junk boxes will be found
burnt-out audio-frequency transformers ; and
a new use for them is here offered the
experimenter who has saved them. As it is,
almost always, the primary of these trans-
formers which burns out, they can be util-
ized very satisfactorily by connecting a
100,000-ohm fixed resistance across the pri-
mary terminals and a .006- to .01-mf. con-
denser between the “grid” and “plate” ter-
minals of the transformer.

P G
. A_
B+
PRIMARY WINDING
OPEN PLATE GRID
FiG 2 FIG. |

By connecting a 0.l1-megohm resistance and a
.006-mf. condenser as shown, an efficient im-
pedance-coupling device can be made.

This connection effects resistance-capacity
coupling with an impedance leak, and will
be found to give very good tone quality,
from even cheap and inefficient transform-
ers, though these afford slightly less volume.
It is a relatively simple matter to make
clips of spring brass, which may be mounted
directly on the binding posts of the trans-
former and which will hold the resistor and
the coupling condenser.

Second Prize

THE HOME-MADE CIRCUIT
BREAKER
By L. G. CAMPBELL

Most of us would use a circuit breaker
instead of a fuse to protect our apparatus,
whether receiving, transmitting, or other
electrical equipment, if we could afford the
initial expense. The advantages of a circuit
breaker are many. Instead of inserting a
new fuse we simply reset the circuit breaker.
The fuse requires time to melt in opening
the circuit; whereas the circuit breaker op-
erates instantaneously, thus affording ade-
quate protection to valuable tubes, etc. The
circuit breaker is adjustable at will to the
type of apparatus to be protected.

This home-made circuit breaker possesses
the following desirable points:

It requires only common tools and a few
screws; it is made in its entirety from a
discarded Ford spark coil; adjustment can
be made so that it will open the circuit
with less than 1 ampere or with more than
10 amperes, according to .the requirements;
it can be inserted in line either way. This
is important for batteries, etc., are protected
whether they are on charge or in service,

Prize Winners

First Prize $25
USE FOR BURNT-OUT A, F.
TRANSFORMERS

By GLEN DECKER,
230 Pigeon St., Ligonier, Ind.

Second Prize $15

" HOME-MADE CIRCUIT
BREAKER

By L. G. CAMPBELL,
132 Andrew St.,, West Lafayette, Ind.

Third Prize $10

COLLAPSIBLE LOOP
ANTENNA
By H. R. WALLIN,
693 Watkins St., Brooklyn, N. Y.

All  published Wrinkles, not winning
prizes, will be paid for at the rate of two
dollars each.

The next list of prize winners will be
published in the July issue.
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without reversing the circuit breaker; and
you are assured protection all the time, for
it is simiple and absolute in action.

The diagram indicates clearly all the ne-
cessary parts. The magnet M is obtained by

A top view of the circuit breaker; S is a spring

from a tire valve core; C and E are lower and

upper contacts, meeting at C, and regulated by

A, B are binding posts, x, soldered connec-

tions; and R is a check limiting the movement
of the trip.
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- opened and 10 inches wide.
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opening the Ford coil box and removing it
from its surrounding high-tension windings.
The iron must be left inside. The two ends
of the heavy-wire winding must be found so
they may be connected as shown.

The base may be either bakelite or wood;
in the latter case the base may be made of
one side of coil box if care has been taken
not to split it.

The vibrator parts are removed as all
these are necessary. The vibrator:-contacts
should be brightened up with a file, this to
insure good contact connection. The lower
vibrator spring is bent or otherwise adjusted
so contacts are about J4-inch apart. The
trip T is made of soft iron and holds the
contacts together; as shown in diagram the
circuit is open. The magnet end of this trip
is circular and somewhat larger than the
end of the magnet core.

The circuit breaker when completed is
ready for adjustment. The tension in the
spring S, is made just enough to make the
trip move easily and to take up any excess
motion at its joint. For the adjustment for
opening the circuit at various loads, the

magnet is shifted in position; it must
be noted that, the farther away the
magnet is from the trip, the harder it

will be for it to move the trip and thus
the greater the load must be in order to
open the circuit. The closer the magnet
to the trip, the more delicate is the release.

Since this job is not difficult, the work
will not require more than a couple of hours,
in the hands of the average constructor.

Third Prize
COLLAPSIBLE LOOP ANTENNA
By H. R. WALLIN

A very neat and efficient collapsible loop
which, when not in use, folds out of sight
(in rear of cabinet is shown in the sketch
on the opposite page.

The scissors arrangement is made of 1/32-
inch sheet brass, 3/16-inch wide. As most
loops are made for specific sets, no details as
to length and height are given; the loop can
be made to fit any requirements. A good
size is about 18 to 20 inches in height when
The strips
holding the loop wire are 10x2x34-inches,
split in two and fastened together by screws;
the wire being held between the two strips.
These strips can be made of wood varnished
or polished to match the cabinet, of hard
rubber or bakelite, .

The sheet brass strips at the two ends ot
the scissors arrangement are slotted for
about half an inch, as shown. -

The loop described makes a neat installa-
tion for the home set, as many people ob-
ject to the loop of wire being in sight and
collecting dust and dirt. When not in use
it is folded out of sight. If there is suffi-
cient room in the cabinet, it can be placed
on a bracket inside the set and the cover
opened when it is to be used. It can also
be made to fit a slot in the cover, so that
when folded out of sight it is flush with the
top of the cabinet. However, it is necessary
to cut a hole in the cabinet to do this. -

When folded the loop is very compact, as
it takes less than two inches of space. The
number of pieces used in the scissors ar-
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The design of a folding loop antenna, which

can be simply constructed.

rangement depends on the height the 150[) is
to be made. These are very easy to make
and are held together by rivets. These rivets
should not be hammered down too tight, as
when opening the arrangement, the strips
turn about the rivets. The loop described
is especially useful for portable sets as it
takes up very little room.

A CHEAP, EASILY-MADE COIL

Quite often in his experimenting a radio
fan neceds a coil that is easily-made, cheap
and cfficient. The materials nceded for this
coil are: an ordinary drinking glass, some
No. 24 D.S.C. wire, a roll of tape, four
IFahnestock clips and a piece of thin wood,
such as may be obtained from a cigar bhox.

The wood should be cut to 114x4%4 inches
and then placed across the middle of the
open end of the tumbler. Double a piece of

By winding a coil on a tumbler, on the top of

which is a mounting board,
greatly reduced.

losses may be

the tape and wrap it tightly across the glass
and obliquely over the wood. Then double
another picce of tapc and place it over the
elass and wood, so that it divides them into
four equal parts. Bend the clips in the
middle and round them a little so that they
will fit against the curve of the glass. Slip
the ends of the clips under the tape and to
their end solder the wire. The coil can then
be mounted by means of hales drilled in the
wooden base. If the wire is wrapped tightly
around the glass and tape, there will be no

danger of its slipping off, and the coil will
be found to be an efficient one.

Contributed by Philip Sussinan.

WIRE SKINNING DEVICE

In wusing the popular rubber-covered
stranded hook-up wire, considerable trouble
was experienced in skinning the ends for
connections until the following simple tool
was devised. It consists of a large battery-
connection clamp, the teeth of which are
filed smooth. A small notch, in the jaws,
roughly the size of the skinned wire, is also
made with a file. With this little tool you
can do a neater job in a fraction of the time
necessary to skin this type of wire with a

TEETH FILED OFF

BATTERY CLIP

By filing the teeth off a clip, and a small hole
in the smooth jaws, an insulation remover can
be easily made.

knife, and there is no danger of cutting the
fine strands of the wire.

Contributed by Oliver Scheibell.

MAKING A TANDEM CONDENSER

A variable condenser having 43 plates can
be ecasily made into a tandem condenser,
composed of two 17-plate sections. The
condenser used for this purpose should be
one of the type which is held together by
three bolts, so that it can be taken apart.
Remove these bolts, being careful not to
bend the plates, and cut the long bolts in
half with a hack-saw.

Before the condenser is taken apart, it is
best to measure the exact distance between
the two end plates, so that the bakelite strips
can be cut to the exact length. This is nee-
essary because the distance between the
bearings of the rotor must be kept the same.
In 17-plate condensers there will be 9 stator
plates for each section. Since the rotors of
a condenser in a R.F. receiver are connected
to the “A—" lead, the rotor nced not be
scparated.

Assemble the two end plates and place
them on the table, at the same distance apart
as they were orwmallx Measure the dis-
tance between the inner edges and make the
separators this length. In Fig. 1 the sep-
arators are of bakelite rods, drilled and tap-
ped to the size of the condenser bolts. The
method of assembly is clearly shown in the
diagram. One separator is used for each
bolt, and for most condensers three will be
required. This is a neat method but a little
difficult.

A similar method is shown in Fig. 2.
This will be found to be excellent if the
balelite remains firm, but the construction
is not as strong as that shown in Fig. 3.
Here the two stators are supported by three
balkelite strips, about g-inch thick and V4-
inch wide, and just as long as the condenser
was originally. TFour small metal brackets
are bolted on ecach strip and then to the
stators by means of the original belts cut in
half.

The five center plates of the rotor should
be removed and cut down to washers. Re-
place these washers in the original positions
and the rotor will be the same length as
before. Thus the two rotors are one, elec-
trically speaking.

Contributed by J. E. Hayes.
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4 PLATES, 5 SETS OF WASHERS
REMOVED

O oo _mwmm o, wasees
BAKELITE . BLATES
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RUBBER
DRILLED AND

HARD RUBBER
BENT INTO A

TAPPED —
“U" BY HEAT
Fx% wioe

L SMALL BOLTS
AND NUTS

e
INSULATION BETWEEN
‘ROTOR AND STATOR

How to construct a tandem 17-plate condenser
from a 43-plate condenser. Three methods of
insulating the stators are shown.

PLUG-IN-MOUNTING FOR SHORT-
WAVE COILS

A very convenient and inexpensive set of
mountings for short-wave coils can be made
from a few UX tube bases, a UX socket,
and a few strips of bakelite.

The tube bases are cut off as illustrated
and soldering lugs are soldered to the tops
of the prongs.

Then a hole is drilled in the center of the
tube base and it is bolted to the bakelite
strip. Care must be taken that the head of
the screw does not project above the sur-
face of the strip, so that it will not come
in contact with the coil.

This strip is drilled at the ends and the
coil is bolted to it by another strip of the
same length. (See illustration).

The socket is mounted on one cnd of a
wider strip and the primary on the other
end.

SOLDERING
LUGS

BRACKET

Here is shown a method of making plug-in
coils and mounting them in a vacuum-tube
socket.

The mounting for the primary is made
out of a piece of ¥4-inch hakelite, supported
by a bracket which is made from a piece of
sheet brass and a piece of brass tubing. The
coil is bolted to it by another strip of the
the piece of bakelite.

Two pieces of heavy copper wire are
fastened tightly into holes in .the piece of
bakelite. These are used as terminals for
the primary.

Ii a sub-panel is used, the socket and the
primary may be mounted directly on the
sub-panel.

The size of the coils and how to wind
them is explained in the article “A 20-Meter
Installment” in the TFebruary issue of
Rapio News.

Contributed by George Harvey.
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THAT SERVICE FEE
Editor, Rapio NEws:

1 read your article, “Why the Radio Set
Builder,” in the February issue of Rapro
NEews with great interest; as I am at pres-
ent building a copy of the set which received
first prize in the late contest. But that is
not why I write.

According to the debate in congress, if
the broadcasters desire, they may even
charge for listening in by broadcasting in
such a way that an ordinary receiver would
not get the broadcasts without some special
attachment which could be rented from the
broadcasters’ association.

If such were the case, your prophecy
would be all wrong, because nobody would
build sets then. I for one, would rather
throw my set in the alley than pay for
listening in; and I am sure that I am not
the only one.

B. J. Braszec,
1208 Virginia Ave., Monaca, Pa.

(We think our correspondent’s fears are
groundless, in view of the line along which
broadcasting has developed in this country.
When the radio audience is the wmost valu-
able asset of the broadcaster, the latter is
not apt to take measures which will radically
reduce its size; and the anti-monopoly terms
of the new Radio Act of 1927, which the
Radio Commission is created to admunister,
are quite stringent, as will be seen from
the text of the law, on other pages of this
issue—EDITOR.)

THE AURORA AND RADIO
Editor, Rapio NEWS:

It was with great interest that I read Mr.
L. C. Webb’s letter in the March issue of
Rapio News. In my work in the repeater
and automatic department of the Western
Union Telegraph Company, I have had oc-
casion to observe “earth currents” or ‘“mag-
netic storms,” as they are sometimes called.

High-speed automatic telegraph circuits
are operated at a line frequency of from
twenty-five to forty cycles, depending upon
the inductive and capacitative conditions of
the line and other factors. During the pe-
riods of earth currents the usual grounded-
duplex method of operation is subject to
great interruptions. At such times tele-
graphic communication is maintained by us-
ing the metallic-duplex circuit, using two
conductors, in which the battery is entirely
disconnected from the earth. Another sat-
isfactory method employs three conductors
with the battery using the ground connec-
tion. At present telegraph engineers are
working on a system utilizing a specially
wound relay, which shows great promise of
not being affected by earth currents.

These troublesome conditions appear most
frequently in the spring and fall. The worst
visitation I have observed occurred in the
spring of 1918. At that time, I was “rid-
ing” a section of an automatic circuit con-
taining about two hundred and fifty miles of
line. It was operated on a 60-milliampere
current supplied by an emf. of 160 volts.
Part of the equipment consisted of a mil-
liammeter with a range of 150-0-150. When
no earth currents were felt the meter showed
a deflection of 60 ma. As the earth poten-
tial rose and fell, the meter at times would
swing back to zero and continue until the
needle went out of sight on the opposite side

of the scale.

Assuming that Ohm’s law
applies to earth currents, this would indicate
a potential difference of over 500 volts be-

tween the two stations. At such times, it
was possible to hold communication, though
rather uncertainly, between points several
hundred miles apart with no battery used at
either end. It was also observed that at
times when no earth currents were apparent
between these two stations, a wire. grounded
at a third station intermediate between them
would show a difference of potential to each
station. This would tend to indicate that the
potential was in the forin of an irregularly
pulsating wave.

To get back to radio, however, I disagree
with Mr. Webb on one point. I have ob-
served that in this locality, at least, radio re-

. ception is affected by earth currents. On

October 18 and 19, 1926, telegraphic com-
munication was hit by the most serious mag-
netic storm in ‘the last two or three years.
During these two days, and to a lesser de-
gree for several days before and after,
broadcast reception was very poor. We were
unable to pick up any broadcast stations
east of Pittsburgh, which is about forty
miles on an air-line from here; nothing at
all was heard from the west, the nearest
powerful station being at Cincinnati. But
the Texas and Florida stations came through
with a volume never experienced at other
times. This would seem to support the
theory that earth potentials consist of a
surge moving in an easterly or westerly di-
rection, neutralizing the radio waves in that
plane and not affecting those traveling at
right angles. This is not an isolated in-
stance ; the same condition was observed last
winter and early spring.

From these observations the connection
between the aurora and earth currents is
obvious and both of them seem to depend
in some way on sun-spot activities. I have
compared notes with a local amateur astron-
omer and these several phenomena are al-
ways observed simultaneously.

I would like to see some more data and
comments from other readers on this topic.

AL. J. KIRCHGESSNER,
Western Union Tel. Co., Wheeling, W. Va.

RADIO HELPS THE PHONOGRAPH
Editor, Rapro NEws:

In my home town we had formerly two
broadcast stations which gave us consid-
erable annoyance when we wished to get out-
of-town stations. The music at that time
was principally phonographic records and it
sounded just as they do.

Soon the records were replaced occasion-
ally with live artists, giving various pro-
grams which were very enjoyable, sitting
back with the loud speaker and no occasion
for jumping up and shutting off the needle.
This continued, and every once in a while
some especially appealing song or instru-
mental piece was rendered. One would find
himself leaning forward to catch the an-
nouncement of the name of that particular
piece, which he would note down on any-
thing handy, for he wanted to have it as a
record on the phonograph or for the piano.
In this manner we found that through vari-
ous members of the family, each having in-

‘dividual liking for certain pieces, we were

buying more music in the course of a year
than we had in ten years previous.
About this time first one local station
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closed down, and shortly aiter the other.
On making inquiries we found this was
caused by suits claiming infringement on
copyright music; or in other words, those
holding the copyright demanded so much
money for the privilege of its being broad-
cast that these two small stations had to
close down. X

Now, the conclusion I have formed is this:
that copyright music would never have had
the sale it has today, nor records of forty
minutes’ duration have ever been produced,
had it not been for the radio.

J- C. Parxeg,

212 City Hall Annex, Tacoma, Wash.

FROM A LISTENER
Editor, Rapio NEws:

About all the broadcast stations I have
written to have answered me, even though
I did not expect it; but it must be a con-
siderable expense for some stations to an-
swer them all. It is better for us not to
expect it; but, speaking for myself and
many thousands of listeners who certainly
think as I do, I would like to know what
the idea is, when many stations transmit for
twenty minutes or more without announc-
ing? This does not help the listener who
is probably trying to tune in for a program.
Whenever 1 get a station that fails to give
the call letters or something after a num-
ber, I tune out at once. If all other listen-
ers would do that, these stations could enjoy
their programs alone. I can also call your
attention to the excellent manner in which
most of the really good stations announce
their calls.

O. J. BERGER,
Wayzata, Minn.

THE SERVICE MAN TURNS!
Editor, Ranio NEwS:

On giving Rapro News my usual ‘“once
over,” T ran into the letter, “Radio Sales-
manship and Service,” in the March issue,
and I feel I must tender the writer my sin-
cere sympathy (7) and a little advice. Move
east, where radio is sold by men who know
radio—even in department stores.

No two radio sets have exactly the same
quality, irrespective of make or price. No
two localities are exactly alike, although only
a few blocks apart, so how can salesmen
know what a set can do in any locality?
Regarding putting out sets or speakers to
would-be customers, who wants to buy sec-
ond-hand sets or speakers?

Does the critic get free service on his
shoes, clothing, plumbing, or anvthing else?
Why should radio have free service? Of
course, I am presuming he wishes a radio
expert to do his servicing; one who has
usually paid out good money, spent long
weary hours in study, to become efficient as
a radiotrician.

I meet these “wise birds” every day when
on service calls, and have come to the con-
clusion that the manufacturers should lock
and seal all sets from some people who begin
to learn radio backward, and by snooping
and meddling with their sets, not yet paid
for (twenty more payments and only thirty
free service calls already!). All service
(c{alls should be paid for; # would stop med-

lers.

¢

J. Ernest GripaIxN,
215 Spring Street, Elisabeth, N. J.
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FIREMAN. SAVE ME CHEILD!

A “hot one” from the
Lincoln Nebraska State
Journal of Feb. 20, un=
der the head of “‘Take
Care in Soldering,” was
as follows: “If the
FIRE is allowed to
wander over the set it
is liable to come in con-
tact with the hot sol-
dering iron and the
molten metal will drop
where it shouldn't be.” Care in soldering is right!

Contributed by A. L. Henriksei.

DON'T! STOP!

Kick-back to the days
of the cavemen, noted
in the Syracuse Herald
of Teb. 20: “WAIU
will step from a 500-
watter to a  5000-watt
SUPER-PAWER trans-
mitter.” Mike of the
Investigation Dept. has
reported that all the
necking is being done
by the young folks these
days—and they do say that radio is in its infancy
as yet.

Contributed by Howard Bailex.

IN THIS RING. LADIES AND GENTS—
— _Signs _of spring al:ul
i circus days, found in
//,_ %% the seventh edition of
// Soul RS Radio Construction: “A
(. 3 el \ small compensating con-
; denser s UNTED
: across one of the tan-
dem  condensers.” The
way the family blooper
hehaves  sometinies, we
wonder if some condens-
er isn’t doing the loop-
the-foop around in our set.
Contributed by Frank E. Scaman, Jr.

NOBODY KNOWS HOW DRY I AM

We would say that
the fellow who has the
sct  described  in the
Boston Post of Feb. 21
has no cause to worry
over  Mr.  Volstead's
popular (?) amendment,
Ie claims  that ““the
last tube has BEER
controlled by a filament
control  jacl.” This
DLootleg tube has been
ordered already by this Department for the family
blooper. It listens good to us.

Contvibuted by G. E. Sprague.

-, TCOMON WITH |

PAGING MR. BUCKNER

R;HB.BEC.JT'—E “1Il‘ateit1 abcltivlitsl'\T o’f
ST | ROBBED ‘The Thou-Shalt-Nots,””
j‘\\\\\\\:\\g\\\\‘\"{?-." = A as noted in the Pitts-
; g burgh Post of Feb. 18:
‘““Roar of Niagara Falls
RAIDED.” To make
this clearer, the article
of which this is the
head mentions the fact
the Falls has taken its
! th g place in the broadcast-
- Ll ing field, beside the Lib-

Bell, Big Ben in London

——— g

ol

erty

and the DPacific
Qcean.,  Quite a program, eh?
Contributed by . J. G. Cooper.
WHAT NEXT?
Step forward in fi
nancial cireles, evi-

denced by an advertise-
ment in the Minneapolis
Tribune of Jan., 27:

“Complete $275, nower
5-tube radio DIREC-

TOR. ALTERNATIVF

current, This  means
that the poor, over-
worked capitalists can

have radio proxies at .
their board meetings, instcad of attending in per-

son. Pretty soft!
Contributed by E. W, Topel.

EFFICIENCY PLUS

Carrying a job +oo
far, as shown Dy an
advertisement in the
Newark  Sunday Call,
of Jan, 23: “.0005 Low
Loss Balanced Rubber
Battery Mats, 15¢.” We
suppose that the low-
loss part of it means
that there is very little
chance of acid doing
any harm to the car-
Fine stuff, eh?

Contributed by Harold Gray.

pet or rugs.

A BOON FOR THE CONSTRUCTOR
Advice from the New

WREAT Ry ) (L
Orleans Daily States of A-"-'-"'“-'?":SCREW|l_:~.|':, (((_.
Febh. 6: “A collection of LOOSE: Wl ReN
small screwdrivers or ']'_‘-‘( J.-__J:i
extra large ‘“‘B” BAT- L et

TERIES in inches . . .
invaluable in tightening
screws.”’  Just how you
get a grip on the screw
head with the bhattery,
or how it rates in inch-
es, we don’t know; hut
this new stunt should he a labor saver.
Contributed by A. L. Cobb.

F you happen to see any humorous mis-

prints in the press we shall be glad to

have you clip them out and send to us,
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The mast humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News.

TOO MUCH AMPLIFICATION

In the Chicago Her-
ald and Lxaminer of
TFeb. 13 the following
requisition is noted: 20
FEET of 201-A tubes,”
this being one item in a
list of parts. Mike of
the Investigation Dept.
happened to pass the
store and brought us
back a sample yard of
tubes. You can have
'em; our receiver is only 24 inches long.

Contributed by N. Flechtner,

IT WORKS WHILE YOU REST

#’,w'g‘ [ARER'T You New type of radio re-
VI THRU YET 2 ceiver mentioned in the
O
B

Mobile, Ala.,
Item of Feh. 15: “Ra-
dio FULLY EQUIP-
PED TO DO BI-
CYCLE REPAIRING.”
We certainly wish
that we could teach our

set to do stunts like
g 1‘1\3)7}7@8 this. We’d just as soon
et M sit around with our feet

on the desk and have a set to do all the work,
while we bank the profits.
Contributed by Clifford Wells.

THE LATEST LOUD SPEAKER

Announccment of a
new type of loud speak-

e (T JUST LOVE |
LRI WAL BUT-GRAINED |
S|

er in the New York
Sun of Feb. 12: 18
inch latest  WOOD

VERNIER cone speak-
ers.” We suppose that
in this system of ver-
nier operation the vol-
ume of. the speaker is
controlled by the grain
in the wood or some-
thing of like ingenuity. Got any dope on this?

Contributed by Frank Treiling.

www americanradiohistorv com
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EIGHT OF HOSPITALITY

Constant Reader in
the Philadelphia Buli--
tin of Feb. 5: “I[ 1
were the owner of =a
large set and only inter-
ested in  LODGING
about 60 1o 100 stations
an evening.” The gen-
erosity of the Quaker
Citizens will indeed he
taxed, even if they have
extra-sized supersofa-
dynes, by so many visitors.

Contributed by W. G. Miller.

WE PREFER THE APPROVED TYPE
Combination of radio
and the black art an-
nounced in the New
York Sun of Jan. 29,
unde the heading:
“WITCH lightning Ar-
rester.”” Evidently the
old ladies who wused to
ride round on Dbroom-
sticks and raise thun-
derstorms have re-
formed and are helping i
out the radio set owner. i
Contributed by J. H. Farrington.

DON'T_ WIND 'EM—MINE ’EM

A BONANZZT] % The radio industry
7 el ?)mll be revolutionized
o Y y the new device
,-"::13.', & % mentioned in Popular

Wireless (London) of
Jan. 29, describing lat-
cst mine - surveying
methods:  “A  Radio
COIL Tinder.” As soon
as a pay streak of goond

low-loss solenoids is lo-
eomy AT SORRE cated, we can expect
these parts for next to nothing.

Contributed by W. M. Bergin.

WHERE DID THIS THING START?

Startling broadcast
history from Radio in
Australia and  New
Zcaland (Sydney) of
Jan. 5: “A few years
ago when KDKA was
the principal and al-
most the only broadcast-
ing station in 11S

COUNTRY.? We
suppose the East Pitts-
burgh Chamber of k- -

Commerce slipped in when the Aussies weren’t

looking and moved the station—Ilike county seats

in the old days. Let’s have the lowdown on this,
Contributed by Lawrence Fishell.

CLEARING THE ETHER
L Removal of the het-
i Qp\&l},ox\ "fﬁ erodyne whistles fore-
[ '@.?aN'@ ; shadowed in The Light-
¢ A ning Jerker for Febru-

“rad ary, by an account of
“The McCaa ANTH-
STATION device.”

which will evidently go
to the root of the
trouble.  Perhaps the
Radio Commission will
equip itself with one of

thes its Herculean fask.
these for its He CCantributcd by D. R. Cowan.

CASH, PLEASE!

y
From Scars, Roebuck GOON, GIVE UK ANl EVPENSVE
& Company’s latest cat- HOOT MONIT Ly 2

alog we learn this new

use for an audio am-
plifier: “REGISTER
Coupled Panel.” This
must be on the idea

that every time cash is
rung up you get a tune
from the loud speaker;
a sort of combination
amplifier and cash
register you see. A fine gadget!

Contributed by F. C. Gunderloy.
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It dges not matter whether or not

they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as its aim.

awarded a certificate of merit, and a ‘“‘write-up”’ such as those ‘given below will appear in this department of RADIO NEWS.
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements.
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described.

i, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be

If the apparatus does not pass

No “write-ups” sent by manufacturers are published on these

Inasmuch as

the service of -the RADIQ NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not, it is necessary that all goods to be
tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested

for manufacturers, as heretofore, free of charge.

Address _all communications and all parcels to RADIO NEWS LABORATORIES, 230 Fifth Avenue, New York City.

Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work

INTERFERENCE PREVEN-
TIVE DEVICE

"The “Quietus’” shown, submitted
by the Dayfan Elec. Co., Dayton,
Ohio, is designed to be used on small
electric generators, motors, vibra-
tors, heating devices, etc., to prevent
radio interference from such appar-
atus. It is provided with five out-
going leads; two of them for con-
nection to the line wires, two others
to the terminals of the electric ap-
paratus and the last, marked “G,” to
be grounded. The device embodies
in one case two «ondensers of 1-mf.
capacity each and two inductively-
coupled coils, of approximately 72
turns each, wound around the con-

densers; all arranged in such a way
that when the “Quietus’ is attached

eachh terminal on the electric ap-
" paratus is grounded through a 1-mf.
condenser.

The operation is very satisfactory,
especially when the leads from the
“Quietus” to the electric apparatus
causing disturbance are very short,
The instrument submitted is designed
for operating on either A.C. or D.C.
voltages, not higher than 220, and
carrying less- than 8 amperes.

AWARDED RADIO NEWS
TLABORATORIES CERTIFICATE
OF MERIT XNO. 1812,

HEAVY-DUTY CHARGER

The “Blitz Full-Wave One-Day
Charger” shown, submitted by the
Bilitz Elec. Co., Inc., 4344 Went-
worth Ave., Chicago, Ill., operates
on 110 volts, 50-60 cycle A.C. house-
lighting current, and uses two tungar
bulbs as rectifiers. The three out-
going leads allow two chargiug com-
Dinations: in the first. one to fifteen

batteries can be charged (the leads
marked ‘—"" are connected to-
gether); and in the second thirty
6-volt batteries can be charged at
the same time with a charging rate
of 6 amperes (the “— leads are
separated). The apparatus is very
solid and is designed {for battery
service stations.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1845,

A.F. TRANSFORMER
The audio-frequency transformer
shown, submitted for test by _the All
American Radio Corp., 4201 Belmont

Avenue, Chicago, Ill., is completely
enclosed in a heavy steel shell which
reduces the interstage coupling ef-
fects. The windings of the unit are

protected against all atmospheric con-
ditions by a moisture-proof = com-
pound which seals them hermetically
in the steel shell, The amplifying
characteristic of this transformer,
within the limits of the frequencies
used in speech and music, is very
good, Two types are available, R14,
rated 3:1, and R15, rated 5:1.
AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
CF MERIT NOS. 1882 and .883.

ILLUMINATED DIALS

The “Vernier c
(No. 180 shown), submitted by W.
¥, Loughman, 161 High Street, Bos-
ton, Mass., is of the back-panel-

mounting type. In order to use this
dial, the tuning unit is mounted on
a small bakelite or hard-rubber
panel, which is fastened to the base-
board by the two special brackets
supplied with the dial; the latter is
illuminated by a small 6-volt lamp
behind the panel, and operating from
the “A” battery. B

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1898.

The “Church Illuminated Dialier,”
No. 104, .submitted by W. F.
Loughman, 161 High Street, Bos-
ton, AMass., is of the back-panel-
mounting type, and identical in

ST
)ﬂl S0 Isé"’
50 %o

construction with No, 180 except
that it has no vernier arrangement.

AWARDED RADIO XNEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1899.

Church Dialier” .

FIVE-TUBE RADIO RECEIVER

The ““‘Sterling Five,” submitted for
test by the Naylor Radio Corp,, 161
Chambers Street, New York City, is
a S5-tube receiver, having one stage
of tuned R.F., a tuned detector, and
three stages of resistance-coupled
A.F. The appearance of the set is
neat and the quality of reproduction
is very good.

AWARDED RADIO NEWS

e .
LABORATORIES CERTIFICATE
OF MERIT NO, 1909.

HEAVY-DUTY RESISTOR

The wite-wound resistance unit
shown, submitted by Arthur Ii.
I:ynch, Inc., Fisk Bldg., New York
City, consists of a fine resistance

— ———n,

wire wound on a porcelain tube, and
protef:ted frgm mechanical injury by
a thin coating of porcelain. This
unit is available in different values
(from 2,000 to 100,000 ohms) and
has been found to be capable of with-
standing a very high overload. Units
rated at 734 watts have been tested
for several hours:with 52 watts load.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1925.

A.F. COUPLING UNIT

The “Rauland Trio” impedance
unit, similar in appearance to the
A.F. transformer shown above, sub-
mitted by the All American Radio
Corp., 4201 Belmont Ave,, Chicago,
I, is an impedance-coupling de-
vice, which embodies in one housing
an inductance unit, the correspond-
ing coupling condenser, and a re-
sistance unit. The instrument is
compact and very easy to install.
Two types are available; Typc
R300 1s  especially
the intermediate audio stage when
three stages of audio frequency are
used; while Type R310 is designed
for the last stage only.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1933.

[INTERFERENCE PREVENTIVE
DEVICE

The Radio Interference Filter
{No. 1 shown), submitted by Tobe
Deutschmann Co., Cambridge, Mass.,
is designed for elimination or reduc-
tion of the radio interference from
household motors. It consists of
two 1-mf. condensers, two induc-
tively-coupled coils having a common
iron core, and two fixed resistances,
all in one case. There are five out-
going wires; the two on the left side
are to be connected to the line, the
two on the right side, to the brushes
of the motor, and the fifth in the
middle to the frame of the motor.
This device is designed for A.C. or
D.C. motors up to %-h.p. The op-
eration during the test was found
very satisfactory.

www americanradiohistorv com

adapted for -

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1934,

CONE SPEAKER

The loud speaker shown. submit-
ted for test by the Wirt Elee. Co.,
5221 Greene St., Philadelphia, Pa.,
is of the cone type. A neat looking
metal housing with openings in front
and back encloses the unit.and the
cone and protects the delicate parts

from injury. This instrument has
very good tone gqualities.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1936.

COMPACT FIXED
CONDENSER

The *Sprague Midget” condenser
shown was submitted for test by the
Sprague Specialties Co., 8 Miller
Stile Road, Quincy, Mass. It is a
small and extremely light paper con-

00025 MFD,
TESTED
{500 YOLTS

denser, has a very high breakdown
voltage (about 1300 volts) and is
very convenient to be used in radie
circuits. It is available in different
sizes,

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1937.

VERNIER DIAL

The “Rathbun’ dial, submitted by
Norton Laboratories, Inc., Lockport.
N. Y., is of molded bakelite and very
neat in appearance. It has a vernier
ratio of 10 to 1 and a double cali-
bration, from 1 to 100, both clock-
wise and counter-clockwise. A fine
steel wire, with two sharp ends.
housed in a small groove of the
bakelite frame, keeps it in a fixed
pasition with regards to the panel
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AWARDED RADIO NYEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1938.

VARIABLE CONDENSERS

The variable condenser shown, sub-
mitted for test by the Remler Divi-
sion of Gray & Daniclson Mfg. Co..
260 First Street, San Francisco,
Calif.. is a twin-rotor condenser of
the straight-line-frequency type. The
shape of the plates is the same as
that in the Reunler straight-line-wave-
length condenser, The straight-line-
frequentcy characteristic is obtained
through a special cam, which can be
removed when single-dial control is
desired. and several condensers are
operated in gangs. An
feature of this instrument is that it
s prov ided with a special minimum-
capacity adjustment, This adjustment
does not affcet the maximum capacn)
of the condenser. The condenser is

substantially constructed and has a
very neat appearance.

AWARDED RADIO NEWS
LA BOR:\TOI{I ES CERTIFICATE
NOS,

OF MERIT 1940 AND 1941,

The variable condenser No. 639
whicli was submitted for test by the
Remler Division of Grav & Daniel.

son Mig. Co., is similar in construe.
tion to the instrument described
ahove. It differs from it in having a

wider spacing between the plates.
and is designed to be used for trans.
mitting purposes where higher volt-
ages are employed.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1942,

LOUD-SPEAKER UNIT

The “Rival’” unit, submitted by
Nathaniel Baldwin, Inec., 3474
23rd St., Salt Lake City, Utah, is
extremely well adapted for use as a
phonograph attachment, It poss
very fine reproducing gualities and
affurds very good volume,

mtmestn.g '

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1945.

FIXED RESISTOR

The resistance unit shown was
submitted for test by the White Mig.
(o, 93-107 Lah)ctte St., Newark,

. J. The resistance clemcu! con-

sists of a glass rod covered with a
thin coat of a conductive substance
of the graphite type. The resistance
of the unit has heen found to be
close to its rated value.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1947.

POWER-TUBE ADAPTER

The adapter (No. 171), submitted
for test by the Carter Radio Co., 300
S. Racine Ave., Chicago, Ill., allows

the use of a power tube of the UX-
112 or 171 type in any stage of an
A_F. amplifier without changing the
wiring of the sct.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1948.

BATTERY CABLE PLUG

The radio connector plug (Q-.51
shown), submitted by the Beaver

Machine & Tool Co., 625 No., 3rd
St.. Newark. N. J., affords a safe
and casy way to connect and dis-
connect the “A™, “B” and ““C” bat-
teries from a radio recciver. The
instrument is neatly built and its
<prmg< ensure a good contact be-
tween  the Dbattery  leads and the
wiring of the receiver.

AWARDED RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1949.

VACUUM-TUBE SOCKET

The “Remler” socket (No. 50
shown), submitted by Remler Divi-
sion of Gray & Daniclson Mfg. Co.,
260 First St, San Francisco, Calif.,
is constructed of molded bakelite and
designed for use with tubes having
TUX bases. The springs are combined
with soldering lugs and evnsure per-
fect contact with the prongs of the
tubes.

AWARDED RADIO NEWS
LABORATORIES ¢ 1' RTIFICATE
OF MERIT NO. 1950

WAVE TRAP

The “Web"” wave trap shown,
submitted by Walter E. Bathgate
Co.. 65 West Broadway, New York

Cm. consists of an inductance coil
lla\mg 65 turns wound on a 3-inch
bakelite tube, and a huilt-in variable
condenser of the book type, operated

by a knob, Although very simple,
this device has heen found to be
very satisfactory in many cases in
cutting down or reducing interfer-
Iem:de from stations which are unduly
oud.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1952,

CHARGER-POWER UNIT
RELAY

The “Jewell A-B” relay shown,

submitted by the Jewell Electrical
Inst. Co., 1640 Walnut St., Chicago,
1L, opcratcs from the filament cur-
rent aud is so arr'mged that, when
the filament circuit of the receiver is
opened. the relay is released; the
trickle charger is then connected to
the line, and charging the battery.
When the filament circnit is closed
by the

recciver switch, the relay

1367

is operated, the line disconnected
from the trickle charger and con-
nected to the ‘‘B” socket unit. The
relay is available in two types: Type
595 operates on 1 ampere. and Type
593 on 3 amperes. The operation of
the instrument is very satisfactory
and reliable.

AWARDED RADIO NEWS
LABORATORIES - CERTIFICATE
OF MERIT NO. 1953.

VARIABLE CONDENSER

The condenser shown, submitted
by Benjamin Elec. Co., 120-128 So.
Sangamon St.,, Chicago, Ill., is of
the straight-line-frequency type. and
both electrically and meechanically
well designed. Tt is available in dif-
ferent sizes.

AWARDED RADI EWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1954.

LOUD SPEAKER

The loud speaker shown, submitted
for test by the Amplion Corporation

of America, 280 Madison Avenue,
New York City, is of the air-column
reproducer type. The unit and the
horn are enclosed in a richly-carved
mahogany cabinet. The reproduction
of music and speech is excellent,
with regards to both quality and vol-
ume,

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1955.

CONE SPEAKER

The loud speaker shown. submit-
ted for test by the Algonquin Elec.
Co., 1819 Broadway, New York City,
is of the cone type; the diaphragin
is made of a specially impregnated
ctoth. This reproducer is very at-
tractive and aftords good reproduc-
tion. with regard to both volume
and quality.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNO. 1956.
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Letters from Home Set

Constructors
(Continued from page 1360)
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Maybe I can't impress upon you how won-
derful the circuit really was. But I can say
that the consequence was I hooked up a four-tuber
using the ‘“Mystery” as a bhase. 1 used a stage
of tuned R.F.. detector and two of AF. I
found the R.F.-tube needed no potentiometer to

control oscillations.
IHere is my list for two nights: (Twenty-eight
stations, including St ILouis, Nashville, Toronto.

and Bridgeport).

That's all T could get. Is that enough for
four cheap tubes and accessories on two nights?
1 thmk so and I'm bhoosting the “Muystery Cir-
cuit” with a stage of R.F.

Mark you, sir, T am not reporting a discovery
or anything of the sort. I am merely !akmg

170 10 MEGS

B+

There is no reason for calling it the “Mystery

circuit,” except that this is_its name. Radio

experimenters will recognize it as a form of the
original de Forest *“Ultra-Audion.”

these measures to thank you and the two col-
laborators, Fitch and Rowe, for the circuit. It
is a wonder! 1More power to you!
Lovis F. Heckart,
354 Adams St., Williamsport, Pa.

‘““A REMARKABLE QUALITY SET”
Editor, Rapio NEws:
I have constructed the Music Lovers’ Receiver
described in Rapto NEws for Jume, 1926 (page

www americanradiohistorv.com

1652). This 6-tube receiver has splendid quality.
and one can receive distant stations with almost
as good reproduction as local. T use a Tower cone.
I have constructed many receivers, but this one is
the most satisfactory that I have ever had or lis-
tened to. I expect to make two more for
friends who are entertained Dby its excellent tone,
ease of operation and selectivity. We live in a
suburh of Chicago, about twenty miles out, with
WOK about three miles distant.
A. Davey,

Harwvey, Illinois.

FINE WORK ON THE BROWNING-DRAKE

Lditor, Rapio NEws:

The writer has built many sets following the
data furnished by your good magazine, but be-
licves there has been none of them to compare
with the Browning-Drake circuit you featured a
few months ago. I huilt this set according to
yvour specifications and believe you should know
that there are really few important stations—
ontside of the northwestern part of the United
States—which I have not received on it with loud-
speaker volume. This means Atlantic coast cities
and Pacific coast cities, as New York, T.nos An-
geles, Atlanta. Jacksonvilte, New Orleans, San

(Continned on page 1380)
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Short-Wave-Oscillater Adjustment and Operation

HE. Hartley circuit, due to its sim-

plicity and flexibility, can be readily .

adjusted to .oscillate on practically

any wavelength. This may seem
strange to some, but on very short wave-
lengths, under certain conditions, it is
sometimes difficult to prevent the circuit
from oscillating. It is for these reasons
and others that practically all amateurs
have chosen the Hartley circuit for their
transmitters. This circuit, but slightly
modified for short-wave operation, is
shown in Fig. 1.

In this diagram it will be noticed that
no shunt condenser is used across any part
of the primary inductance. A circuit, to
be oscillatory, must have capacity, to be
sure: but on short waves the distributed
capacity of the inductance and connecting
wires is sufficient. In fact, this capacity
is so large that when operating at 5 meters
we must use variable grid and plate stop-
ping condensers to cut down
capacity. By all means keep the leads on
a short-wave transmitter short; more
“effective” inductance may then be used,
usually. If the leads are not short and
well-spaced, the circuit may also oscillate
at a second frequency (independent of that
to which the set is normally tuned) de-
termined by the distributed capacity and
distributed inductance. This oscillation is
not easily detected, but it requires useful
power to maintain and therefore it con-
stitutes a waste.

WAVELENGTH ADJUSTMENT

The wavelength of the primary circuit is
determined largely by the number of turns
in the inductance between the plate grid
taps, and is not dependent on the number
of turns in the grid coil (ie. the number
of turns between the grid and filament
clips), as generally thou«fht A large
change in the setting of the filament cllp
1chcts the wave but llttle whereas a small
change of the plate clip affects the wave
nntexnlh The wavelength at which the

transmitter is to be Operated is experi-

the circuit

Some Sugsgestions tor Securing Maximum Efficiency from Short-Wave
Transmitters Emploving the Hartley Circuit

By A. BINNEWEG Jr., 6BX, 6XAA

mentally determined by moving the plate
clip toward or away from the grid clip.
This wave should be near the fundamental
of vour antenna. The grid clip may also
be varied if desired, but it has been found
best to leave this i11 place and move only
the plate clip. For every position of the
plate clip there is a corresponding position
of the filament tap for best operation.
There are, under certain conditions, two

*positions of the filament clip at which the

circuit oscillates; one position is within

. one or two turns of the grid end of the

inductance ; the other is approximately half-
way between grid and plate clips, but usu-
ally nearer the latter. With the filament
clip in the first position the tube oscillates
with a very small plate current and may
be readily thrown out of oscillation by
bringing the hand near the inductance. This
adjustment is fairly critical.

ANT.
A [
~J 0000 7
-
= TO FILTER
= RECTIFIER
> OR A.C.
REC
Ch. o
FIG. 2

For operation below 20 meters the grid-leak
should be connected as shown above.

In the second position of the filament
clip, the set will oscillate with four or five
times the plate current secured at the other
position; and the circuit oscillates with
greater stability, the adjustment being less
critical.  Never disconnect the filament
chp when adjustm(r the transmitter, as a
dangerous tube flash-

over may occur. Be-
tween these two posi-
tions of the clip
practically no current
may flow in the plate
circuit ;
second position a tre-
mmendous current may
flow, = although the
tube may not be os-
cillating. The best po-
sition, then, is about
midway between the

A very efficient lead-in
for the short-wave trans-
mitter; its construction is
described in the accom-
panying text.
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beyond the -

ANT.

R.F CHOKE
— ~ Q000 =+
TO FILTER

RECTIFIER

- OR A.C.

OO/ FIL,
C.P. m TRANS.
FIG.
The slightly-modified Hartley transmitting

circuit.

other two clips and 4 turn or two nearer
the plate tap; the exact position must be
determined experimentally. If the plate
current is too high move the filament clip
toward the grid end. Often it is rather
difficult to determine when a circuit is
oscillating. One method is to obtain
sparks from the plate coil, but this does
not always work and touching any instru-
ment to the inductance sometimes throws
the set out of oscillation. WWith given in-
ductance, etc., a circuit usually oscillates
with a definite plate current; if, by pre-
vious experiment, it is found that the tube
oscillates with a particular current, it will
usually be oscillating when this current is
obtained. Another method is to listen in
a receiver, but perhaps the best method is
to test with a wavemeter employing a flash-
lamp indicator.
SIZES OF CONDENSERS

The capacity of the plate-stopping con-
denser for the 20-30 meter range is not
very critical. The set will oscillate quite
readily with a very small capacity here;
but the adjustment of the filament clip is
changed considerably and its adjustment is
then rather critical. For stable operation
any good fixed condenser of .001- to
.002-mf. will suffice. For the extremely
short waves this condenser must be made
variable, for reasons previously stated. A
condenser of about 5 plates is usually the
right value in this position. It should be
double-spaced and care should ‘be taken to
see that it does not short-circuit; a short
here short-circuits the plate current and
something will inevitably burn out.

The size of the grid condenser is not
very critical, except that a small variable
one is used for the short waves. A 5,000-
or 7,500-ohm leak wiil suffice for most
tubes. The DeForest “H” tube often re-
quires 30,000 ohms and sometimes more
than this. A high grid resistance always
lowers the plate current somewhat. In the
vicinity of 5 nieters, the leak must be con-
nected as shown in Fig. 2; for the ca-
pacity of the grid condenser is low and the

(Conimued on page 1385)
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HI1S Department is conducted for the benefit of our Radio Experimenters.
publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.

2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.

3. Sketches, diagrams, etc., must be on separate sheets.

4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question.

fations, patent research, etc., a special charge will be made.

Conducted by Joserh Goldstein

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.
If, however, questions entail considerable research work. intricate calcu+
Before we answer such questions, correspondents will be informed as to the price charge.

A LOW-LOSS SPACE-WOUND COIL

(0. 22100 Mr. J. MacDonald, Little Falls.
N. Y., asks: )

(). 1. Please give me the necessary informa-
tion for winding coils of the low-loss space-
wound type. L.

A. 1. The following is a description of a

coil having very low electrical losses, and sufficient
mechanical strength to enable it to be used under
the most exacting conditions. This coil eliminates

two undesirable features found in other low-loss
coils, viz.. the danger of short-circuiting turns,
as in the “basket-weave” type, and the high
distributed capacity, as in the “pickle-bottle”
type.

)’IA“'\_ size of wire between Nos. 12 and 20
will be satisfactory for winding the coil. How-
ever, it is recommended that No. 16 or 18 be

used if possible. Obtain a bottle whose diameter
is equal to that of the coil to be constructed.
From a piece of gum-paper tape cut out three

strips, 5/16 inch wide and approxima_tely three
times as long as the finished coil is to be.
Several rubber bands will come in handy here,

to hold the tape strips on the hottle while the
wire is heing wound on. The turns should be

spaced by a string which is wound on along
with  the wire. Ordinary wrapping twine will
be satisfactory for the smaller wire, but some-

thing higger should be used for the larger sizes.
When the correct number of turns have bheen
wound on, fasten the end of the wire by another
rubber bund and remove the string. Apply a
thick coat of collodion on the wire over the tap

RUBBER BANDS HOLD
3 GUMPAPER STRIPS IN PLACE

L BOTTLE /

FOLD OVER
ON COIL

WIRE""

Q-2210 STRING

The novel method employed in winding the
low-loss coil is shown above.

Allow
coat.

this to dry and put on a second
Moisten the tape not covered by the
and collodion and press down while it is
sticky. When this dries, break the bottle
remove the completed coil.

strip.
thin
wire
still
and

ELIMINATING STATION INTERFERENCE

(Q. 2211) AMr. D. Walker, N. T,
asks:

(). 1. I am bothered by constant interference
from omne particular local station which transmits
with 1,500 watts of power. The transmitting
station is in the immediate vicinity. Is there
any selector or wave-trap circuit that you can
give me, which will eliminate this interference?
I am positive that the trouble is not in the re-

Norwood,

ceiving sct, as qeighhoring friends with radio
scts are experiencing the same difficulty.
A. 1. A filter, or wave trap, which will elim-

inate the trouble you mention is shown in Fig.
2211. Tts construction is fairly simple, there
being only two parts, although the adjustiment of
this filter is somewhat complicated. 1lowever,
once adjusted, it needs no further handling or
dial twisting.
The parts necessary for this wave filter are as
follows:

1 variable condenser, .001-mf. low-loss type:

1 variable condenser, .0005-mf. low-loss type:

1 variable resistance, 0-25,000 ohms;

2 1bakelite tubes, 3 inches in diameter, 414 inches
ong ;

DSC wire. .
55 turns wound on one of the
turns wound on the remaining

14 pound No. 22
L1 consists of
tubes. L3 is 43

2

TO ANT. POST
ON SET.,

L2 >
R I u'_lE:] J|Ls

4

C2

Q-2211

A very efficient wave trap which can be con-

structed at a very low cost. It will be found

of great benefit by those 1ocated.in the vicinity
of a broadcast transmitter.

tube. 12 is wound on top of I3, but is sep-
arated from it by a sheet of empire cloth, or
waxed paper. and has ten turns. Cl is the
001-mf. variable condenser. The theory of this
wave trap is as follows:

The incoming signal flows through coils L1
and L2. The circuit comprising L1 and Cl_ is
tuned to the frequency of the interfering station,
and the condenser is then set at that position.
The circuit including €2 and L3 is what is
commonly termed an absorption circuit. The con-
denser of this circuit is rotated until the signal
of the interfering station is heard at a minimum

strength.  The circuit, when in resonance with
the interfering station, will absorb almost all of
the energy received  from that station. The

energy is received from coil L2, which is closely
coupled to L3, and is also closely coupled to
L1. In this way, signals of other stations will
be allowed to pass through, but that of the in-
terfering station is dissipated in the ahsorption
circuit. The resistance across L1 and C1 serves
as a static-leak, and is variable fo obtain the
best adjustment possible.

LOOP-ANTENNA TRANSMITTER

(Q). 2212) Mr. K. Washburne, Newark, N. J.,
asks:

Q. 1. T intend going camping this summer
and would like to construct a portable transmitter
using a loop antenna. Will you please give me
the necessary data. and diagram?

. 1. For those who intend going to camp
this summer, or contemplate week-end trips, this
particular transmitter should be adaptable; since
it  has the necessary characteristics, such as
portability, efficiency, ability to operate on a loop,
etc. The advantage of the loop antenna in trans-
mitting is that directional signals may bhe sent
by simply pointing the loop in the desired
direction.

An ordinary should he wused in
this circuit.  Plate voltage may be supplied by
either “B’ batteries, or a generator which may
be coupled to the engine of the automobile, or a
motor-generator whose motor tuns on a single
storage bhattery. Loop should consist of 3 turns
of No. 10 wire wound on a wooden frame, about
3 feet square. Both variable condensers shown
in the circuit should he of the transmitting type
and able to withstand a fairly high voltage.

The radio-frequency choke coil I.1 consists of
200 turns, wound on a 2-inch tube with No. 28

S-watt tube

www americanradiohistorv com
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DCC wire. L2, the other, has 150 turns wound on
a 2-inch tube with No. 28 DCC wire. The
wavelength of the transmitter may be varied by
changing the position of the switch lever on the
various loop taps. When maximum deflection is
obtained in the “radiation ammeter,”” the trans-
mitter is operating at its maximum efficiency for
that particular wavelength.

A regular transmitting license is necessary
this outfit, as for any other radio transmitter.

for

BALLAST TUBES IN ELIMINATOR
(Q. 2213) Mr. J. Caruso, Spring Valley, N. Y.,

asks:

. 1. I have constructed a “B” socket-unit
using s$tandard parts, but I am not obtaining
satistactory results. I have tested the wvoltage
with a “B”-unit voltmeter and find that it reads
only 90 volts on the 180-volt tap with the tubes
in the set. When the tubes are removed it
reads 180 wvolts. Is there any method of regu-
lating the output of the eliminator in order to
maintain a constant output voltage?

A. large number of -fans are disap-
pointed with the opcration of some “B” socket-
supply devices with their receivers. They can-
not determine why; but they know that the re-
with them do not equal the results ob-
tairied when “DB’” batteries were the source of
plate potential. The following may therefore be
of interest:

The sclection of the resistances, that is, the
ohmic values of the resistances iir the supply
unit, is governed by the voltage desired and the

T € e T
Q-2212 +

A loop is used in this Portable Transmitter to
give a directional effect to the signals.

Conse-
the load upon any one tap,

flow of current through the resistance.
guently, the lower

the higher the voltage at that tap. Conversely,
the higher the load at one tap, the lower the
available wvoltage at that tap. This condition

obtains if the unit is without a voltage-balancing
device, such as some of the ballast tubes avail-
able on the market at present. With these de-
vices in use the voltages at the wvarious taps
(90 or higher) will remain constant regardless
of the load applied, within certain current limits.
Ilence, with a socket-power device supplying 180
volts maximum and with a 90-volt tap, the use
of three of the 90-volt ballast tubes (arranged
as shown in Fig. Q..2212) will give voltage con-
trol at the 90-volt tap and at the 180-volt tap.

To obtain the 180-volt control the two 90-
volt ba_llast tubes are connected in series; and
to obtain the 90-volt control the ballast tube is

connected between the 90-volt tap and the “B—.”
In view of the characteristics of the tubes, it
is necessary that the 180- and the 90-volt taps he
so designed that the voltage at these taps, with-

out these ballast tubes, is higher than 180 and
S0 respectively. . X
If the fan is having trouble with excessive
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a 6-volt storage battery is

-‘FROM
RECTIFIER

BT

being charged, the rate
should be 2 amperes;
on a 12-volt battery the
rate will be 1 ampere.
If the charger delivers
less current than the
above amounts, and still
gives some appreciable
current, turns should be
added to the winding S2

180V,
oY
S0V.

45V,

T = .

until the proper rate is
obtained.

In case the charger
fails entirely to operate,
first look for loose wires
or broken connections.

BALLAST TUBES
LOCATED

@lSOV.
¥ o

e ——————
0
A4

45V,
CF

Q-2213

voltages at these taps, such ballast tubes can be
added to the socket unit, locating the tubes out-
side of the cabinet or case. The connections of
the ballast tubes would then be across the re-
spective binding pcsts or voltage terminals.

BATTERY CHARGER

(Q. 2214) Mr. J. Reed, Springfield, Mass.,
~sks:
Q. 1. Please give complete constructional de-

tails and how to make a Tungar type of bat-
tery charger.
1. Fig. Q. 2214 is a schematic diagram
shows the electric apparatus and connec-
tions mnecessary to assemble a two-ampere bat-
tery charger, which will operate on the wusual
110-volt A.C., 25 to 60 cycles. The diagram
shows a transformer with three windings, which
we will designate as P, S1 and S2. is the
primary winding and is connected to the 110-volt
A.C. light socket. S1 is the filament secondary
and supplies the power for heating the Tungar
bulb filament. This winding is provided with a
center tap B which is used as the positive
lead for the charger. Winding S2 is the charg-
ing winding and supplies the necessary potential
to operate the rectifier tube proper. Leads are
taken out from points B and and run, re-
spectively, to the positive and negative terminals
of the storage battery.

To construct the transformer a core is neces-
sary. The simplest- way to obtain it is to go
to your local electric-light company and ask for

which

a junked pole transformer of about 1-kva. ca-
pacity. These transformers can usua]ly be ob-
tained for a small sum. Both primary and

secondary windings of the transformer should be
removed.

Now for the winding of the coils. A simple
way to calculate the correct number of primary
turns is to divide the cross-sectional area of the
core in inches into 588. For instance, if the
core should measure 2x2 inches, the required
number of primary turns is 147, of No. 20
DCC wire, wound on one segment of the core.

The charging winding S2 should have one-
quarter as mamny turns as the primary or in this
particular case, 37 turns of No. 15 DCC wire,
wound on a different segment of the core. The
turns of the filament winding S1 are one-fiftieth
the number of the primary turns; in this par-
ticular instance 3 turns of No. 12 DCC wire. A
tap is taken off from the second turn and is
used as the midpoint of this winding. Of course,
all these different numbers of turns depend on the
size of the core, as stated above.

After assembling and wiring the charger as
per circuit diagram, an inspection should be
made to determine the initial performance. If
possible, the charging rate should be measured,
if only by connecting a Ford-dash ammeter or
similar device in one of the charging leads. When

~-+""CABINET

——

e

OUTSIDE OF
ELIMINATOR

i
1
:
The use and location of
ballast tubes, to regulate

the output of an elimina-
tor, is indicated here.

Then try reversing the battery leads or clips
and observe if charging ensues. Occasionally it
will require the addition of several turns of wire
to the winding S2 in order to obtain satisfactory
starting of the Tungar arc; but this should be
necessary only when the transformer has been
assembled or wound carelessly.

When the charger has been adjusted so that
it does operate at the proper rate, it should be
left chargmg for at least two hours under con-
tinued inspection before it is pronounced satis-
factory.

In normal operation the transformer should get
fairly hot after having run several hours. The
temperature will be such that it is just a little

too hot to touch. If, however, it should heat
excessively, look for short-circuited turns, low-
steel, or careless assembly of the core.

quality

. TO A-ON
BATTERY

TQ A+ ON
BATTERY

Q-2214

Wiring diagram of a Tungar type battery
charger, showing charging (S2) and filament
(S1) windings of transformer.

Any of these three points will in itself be sufficient
to warrant rebuilding the transformer.

THE MULTIPLEX RECEIVER

(Q. 2215) Mr. L. Davis, San Francisco,
Cahf asks:

1. Please publish
conbtructlonal data on
receiver.
A.

circuit
the five-tube

diagram, and
Multiplex

As it is a five-tube radio-frequency
circuit, operatmg from a loop, the tuning of the
\[ultlplex is very sharp. The inherent selectivity
of the receiver is aided materially, first, by the
directional effect of the loop, and, secondly, by
the variable primary coupling of the double-rotor
coupler. Whereas, in a great many sets, one
has only the variable condensers to rely on for

é TICKLER

2 MEG.

- ments varymg the selectivity of the receiver,
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separation, in the Multiflex he can loose- or
close-couple the primary coil and bring in or
eliniinate a signal almost entirely by changing the
direction of the loop. ~With these three ele-
we
certainly should achieve a degree of sharp tuning
adaptable to practically all conditions of location.

Suppose one wishes to employ the receiver as
a five-tube antenna-operated outfit. In a great
many locations the directional effect of the loop
will not be required and we shall undoubtedly
gain signal strength by using the outside aerial.

Here an antenna coupler or adapter comes in
handy, converting the five-tube loop set to a
five-tube aerial-operated receiver. Certain loops

now on the market are equipped with such an
adapter, making it unnecessary to disconnect the
Joop when the antenna is employed.

However, the flexibility of the Multiplex does
not stop here. When - the plug from the loop
is disconnected from the input jack, the first

tube in the circuit is automatically extinguished.
The set then becomes a single-tuning-control
four-tube outfit for antenna operation. “sing
but one tuning condenser, the selectivity of the

four-tube set in the average  location is still
splendid. The variable-primary-coupling feature
is still available, as in the five-tube circnit. It

f1as been found that, in city locations removed
a mile or two from the nearest powerful broad-

caster. the four-tube combination does very well
in separating all the local stations.
This volume and quality are secured with a

simple combination of four 201-A tubes and a
112 in the output stage. The maximum “B”
voltage mnecessary is 135 volts.

A glance at the schematic circuit diagram in-
dicates the comparative simplicity of the re-
ceiver. Few five-tube circuits today are much
easier to handle. A simiple tuned-loop circuit.
fixed R.F. amplification, a regenerative detector
and two stages of well-designed A.F. amplifica-
tion, well by-passed; that is all there is to it.
The cost of the necessary parts is moderate,
and the job of assembly and wiring is far
from a complicated or involved one.

An automatic filament-control jack takes care
of the optional-tuned loop stage, lighting the first
tube when the loop is plugged in and extinguish-
ing it when the loop is disconnected. When
the loop is not used the antenna connection is
made to the binding post marked ‘“‘Input,” which
in turn connects to the grid of the R.F. tube.
The ground connection is made to the “A—C47”
post.  With the four-tube circuit only the sec-
ondary of the fixed R.F.-transformer is employed,
the primary being thrown into the circuit when
the loop 1is plugged into the circuit through
the jack on the left of the panel.

The filament control of the tubes is automatic.
The receiver can be readily adapted to the use
of 199-type tubes by simply changing the am-
perites in the filament legs of the circuit.

The following is the list of parts necessary
for the construction of this receiver:
A.F. transformers;
variable condensers,
double-rotor coupler
tuner will do);
untuned R.F.-transformer;
amperites, type 1-A;
amperite, type 112;
sockets ;
single-circuit jack;
single-circuit filament-control jack;
variable resistance, 500,000-chm;
by-pass condensers, -mf
fixed condenser, .OOS-mf.;
grid leak, 2-megohm;
filament switch;
grid condenser,
vernier dials;
bmqu posts, marked
FA+B—"; 45V
“C--9; :
panel, 7x21;
wooden baseboard, 7x20x7 inches;
binding-post strip.

.0005-mf. ;
(an ordinary three-circuit

Ll SE V]

.00025-mf., with leak mounting;

CO b b= et bt bt N et ek L b o et

“Input’ ;
“C—q147;

-t s

AET AET.
.0005 MF. R 00025 MF.., v AL
l\L«_ _L
T -
. F l._s: F
005 == |-005
LOOP AND | MFE T MF. )
FILAMENT N
CONTROL 3 53 T Sy “_
JACK T ) P ] ] 1 MF,
CONNECT GROUND
sw | /TO_A- WHEN USING i *%4 )
Tl §_4JUBE CIRCUIT l S S 3
A-C+ GND Q-2215 At B+45V. C-4hV. B+90V. C-9V. B+135V.

Circuit diagram of the Multiflex 5-tube receiver, which was originally described by Wendall Buck, in the New York Sun.
facilitates the reception of extreme DX.

a loop or outside aerial with

excellent results. The regenerative detector

www americanradiohistorv com
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SO many people run I
h their batteries up too high '
'f.. that, having made good i
Radiotrons for careful | :,
= users, RCA set about to 'l{_-

o

I.7 make Radiotrons that ')

! would stand abuse. ;-.:"l
( “i0 A year ago, an RCA i+ : ’ ‘ |
_( ‘it Radiotron could stand .)
1 ¢ about twenty hours of /& L

running under too heavy

! %0 a current. Now it will 18
outlive a hundred hours

i of such abuse. [ 5

Many very minute |
i} changes broughr about |
:__ through laboratory study .f.
have effected this 1m-
provement.

The stations are there
get them !

If you have children who £
i are apt to turn up the ;'r",
| .- rheostats carelessly, f*“

| E C()ll)lrse 1{\1 is habrd on tl;e You're not getting the most out of that storage bat-
i tubes O tube€s can pe ! . .
| proof against ruin, buc if 4 - tery set .of yours. The sez has a bigger distance reach
you are using RCA Ra | ... all it needs is a different tube in the detector
diotrons, you kllllOW ﬂdf i socket. Put in the RCA super-detector—Radiotron
least that they'll stand [i ; :
aoy e SNt g UX-200-A. You'll get more stations—get the far-

more than ordinary tubes. [ &

away ones more regularly and more easily! It's a

Look for that RCA mark: g small change, but it brings big results.
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i Bring your stovage battery set up-to-date with
a power RADIOTRON UX-171 or UX-112
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and RADIOTRONS UX-201-A for all-round quality.

¥
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Power Tubes

Require a “B’’ Power
" Supply Specially Designed
to Handle Them

HERE IT IS'

[&g](ﬂ)@

Guaranteed

to Deliver 180 Volts with
40 Milliampere Draw
and110Volt A.C.Supply

ERE, at last, is the“B”

supply unit that fills

the crying need cre-
ated by the 171 Power Tube.
It will deliver the necessary
180 volts at a current draw
equal to the most extreme
conditions.

Don’t trust your reputation to the
rated volt capacites of Eliminators!
Check them with a high resistance
volt meter with the supply unit in
actual operation on the set with
which it is to be used.

IMPORTANT!

Be sure you are sélling a unit that
will enable the set you sell to per
form at its best when equipped with
171 Power Tubes. The Kellogg “B"
Power Unit will stand up to this test
on any factory built set now on the
market, not drawing over 40 milli-
amperes, will furnish more than 40 -
milliamperes atcorrespondingvoltages. . .
Thevital importance of adequate “B™ ~
voltage is apparent to every dealer
concerned with giving satisfaction to
to his trade—and in reducing service
expense to the minium.

The Kellogg “B” Power Unit pro-
duces a remarkably FLAT curve.
The voltage holds constant within
narrow limits during the varying con-
ditions of set operation. Beautifully
pure, undistorted tone is the result.
Here is something essential tothe well
being of Your Radio Business. -

This coupon will bring

Dealers!| gufs e
Jobbers! Kello

‘Write at once for g8
details of the dis- Switchboard &
Keltoge ~gv|  Supply Co.

Power Units.

Dept. 1-E Chicago, Il |

az

Kellogg Switchboard & Supply Co.,

ept. 1-E Chicago, Illinois
Please send me full details concemning your *“B"
Power Unit, designed especially for supplyma
adequate voltage tor high current consuming
sets equipped with 171 Power Tubes.
Name

Address

Some Suggested Aerial

[nstallations
(Continued from page 1358)

junction with the bolts, so that the heads
will not work into the lumber and thus
loosen the joint. An ordinary pole will re-
quire an overlap of at least four feet, and
for best results three bolts should be used.
The two poles may be laid side by side
and the holes for the bolts may be drilled
through both at the same time assuring one
that the bolts will fit properly.

Sometimes small poles may be secured
to the side of the roof, and this may be done
with bolts also. However, if the mast is
well-guyed, it is usually not so important to
fasten its foot very securely. All lumber
used for the poles should be free of knots.

Radio poles are conspicuous and should be
made to look well before they are erected.
A couple of coats of good paint, grey for

instance, certainly improve the appearance
of a mast and will cause it to withstand the -

elements longer. Enameled wire for the an-
tenna will prevent corrosiorn.

A NEIGHBORHOOD ANTENNA MAST

Occasionally one can erect an antenna
mast in some convenient, centrally-located
spot, and all the neighbors can be coaxed to
help with the expenses. Several aerials may
be attached to the pole, the insulators being
about 5 feet out from it, and these aerials
also support the pole. It is not advisable to
have too many antennae attached to the same
pole. Set the insulators a good distance
{rom the pole. and space the wires 45° apart

or more. This will allow as many as eight
wires, though fewer would be somewhat
better. See Fig. 3. S

SELECTION OF MATERIAL

There are many kinds of antenna wire, but
no one has prowed that one is any better
than another under average operating condi-
tions. About the best is ordinary hard-
drawn No. 12 enameled wire.

Screw-eyes should have the strength re-
quired of them and preferably be galvanized.

There is some advantage in insulating the -

guy wires properly; however, do not make
the mistake of using an excessive number
of insulators; one for every 15 or 20 feet
of wire is sufficient. Strain insulators of
the usual type will do.

Ordinary
porcelain
insulators
are quite
porous and absorb con-
siderable moisture, which
impairs  their . insulating
properties. Those of the
glazed type should be
used. Some strain insu-
lators have small grooves
for the- wire, allowing
the wire to start
- from one end, proceed
along one side and
throufrh the opening and
thence back again along
the other side. It is best
not to use them in this
manner ; loop the antenna

& through one hole and the
5 other supporting ~ wire
] % '

P :
poasdy How to guy a short mast or
R the top section of a mast in
R a convenient manner.
ekt -

: L:.-J 3 HE
Pl

Lot
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A decorative support for
many aerials on an apartment
roof.

through the other.
the insulation the better.

Some glass insulators, particularly those
of pyrex,. do not allow moisture to spread
as a thin film over the insulation; the water
draws into small drops and thus causes less
leakage than would a film. Sometimes one
can procure small glass towel bars. which
are often 14 inches in length or longer and
have sufficient strength for ordinary condi-
tions. These are cheap and have knobs at
their ends to which the wires can be fas-
tened. Wrap the wire around the ends of
the bar about three times, then loop it around

the end of the knob and splice it to the in-

sulator lead.

Where it is necessary to use more than one
wire for an aerial, in congested localities,
do not insulate each wire separately, as-this
has the effect of placing the insulators in
parallel and consequently lowering their effi-
ciency. Insulate the wires coming from- the
spreaders and use the insulators at the poirit
where they converge.

The lead-in shoeuld be msulated as thor- -

oughly as the rest of the antenna; for an an-
tenna, like a chain, is no better than its

\veakest link. Run the lead-in either from -

the center of the aerial or from one of its
ends. The lead-in should go as directly- to
the set as possible; not wind around all the
corners one can find. Instead of boring
lholes in the window-sill for the lead-in, pur-
chase a flexible lead-in. This may be bent
around and under the window and still allow
the window to be closed tight.
GUY WIRES

Small poles should be so constructed that
an excessive number of guys is unnecessary.
It is not so essential to insulate them if the
aerial itself is well insulated; a few insu-
lated guys will help, however, and will make
the pole look better. Guy wire, as well as
the other metallic parts used, should be gal-
vanized. No. 14 iron wire will serve for
the ordinary installation. Heavier wire is
difficult to handle and often develops bad
kinks, which are not readily removed. When
the guys are tightened small kinks will be
evident; hut these straighten out in time. al-
lowing the_\\xre to sag somewhat. The slack
should be taken up when this occurs.

1f a rope is used for hoisting the antenna

into place, use one that will not shrink
greatly when it becomes wet. Some rope
shrinks a great deal and this may be enough
to bend the top section of a long pole. Or-
dinary clothes-line rope is suitable for the
purpose.

It is often convenient to use guy-wires for
either a short mast or the top section of a
larger one. Small projecting pieces may be
nailed securely in place, about half-way
down on the pole, and wires attached at the
top of the mast. These are stretched tightly
over the ends of the pieces and are fastened
at the bottom of the section. See Fig. 4.
Heavy staples or screw-eyes will serve to
hold these. wires. There is usually more
difficulty in arranging these wires than in

The longer and thinner ~
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Model AC-9
7-Tube, 2-Dial, Batteryless

This two-dial control set is designed
especially for A(' power, for use with the
Amrad A, B, & C Power Unit. Easily
oberated, marvelous seleetivity. Turnished
with Power Unit but without tubes.

$142
Console Model $192

Model S-733
7-Tube, 2-Dial, Battery Type

Owners of thix Amrad Neutrodyne report
complete saitsfaction. High ratio vernier
controls simplify tuning. Volume is con-
trolled by a single adjustment. Beauti-
fully designed cabinet finished in two-
toned mahogany. Without accessories.

$77
Console Model $127

7 tube Neutrodynes of Quality and Precision

MRAD Neutrodynes are built with the greatest for more than a year and operatin(r from AC current,

skill and precision. Each set must pass certain 100-120 wvolts, 60 cycle. No trickle charger is con-

high standard tests before it leaves the factory. cealed in this unit. No more power supply troubles.
The great skill and engineering feats of the Am- Just snap the switch and set is in full operation. The
rad Laboratories are manifest in the cir- cabinet is of beautiful two-toned ma-

hogany finished, with the genuine Cros-
ley musicone built in. This is 2 won-
derful value at $192, with the power
unit, but without the tubes.

cuit as well as in the heautifully design-
ed cabinets.

Produced under mass production
methods influenced by Powel Crosley,
Jr., combined with Amrad’s engineer-
ing skill, these genuine neutrodynes are
the greatest values on the market.

The console model AC-9-C is an un- p—
usual value. It is a 7-tube set with mu%ﬂii‘ﬁ?{ﬁﬁ??ﬁ s
two-dial control. ~ All the necessary L
B o e e g || o ka4 | AMRAD CORPORATION

y €
ply tested under actual home conditions $35 Medford Hillside, Mass.

Write Dept. 1E7 for descriptive liter-

ature and information.

Lificient Stube genuine ‘Neutrodvnes, unsurpassed
in the radio market IIID/Z{//ZEI’e at this price /

Model S-522 Model AC-5
5-Tube, 3-Dial, Battery Type 5-Tube, 3-Dial, Batteryless

Amrad quality is again exemplified in A compact efficient set delivering the
this beautifully made and proporticned . utinest in radio _enjoyment at the lowest
set.  The simple, Yet elegant lines of possible cost. No batteries to fuss with.
this set are Dleasing to the eye. Actual Onerates direct from light current. Un-
reports  of performance are remarkable. usual selectivity, volume, and tone mako
Kimple to tune and easy to operate. Also this the greatest neutrodyne value on the
made in console model at $110. market. Console Model $(75.

www.americanradiohistorv.com
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e Aristocrat
of 'Speakers

FOR beauty of design, for richness
of tone, for accurate reproduction—
the aristocrat of them all is the #ew,
improved Rola Cone Speaker.

The new Rola will give you clear,
brilliant reproduction under all con-
ditions — on all sets, irrespective of
make, type of tubes, or circuit used.

The superb tone and wonderful ar-
ticulation of the new Rola Cone are
due o the patented laminated armarure
and an exclusive cone material of re-
markable acoustic properties.

Your dealer will gladly send a Rola
toyour home soyou may demonstrate
to your own satisfaction the superla-
tive results to be enjoyed with this
greatest improvement in radio.

Pedestal type $32.50; table type
$28.50. Both beautifully finished in
rubbed walnut.

Your radio deserves @ Rola.

Rola

CONE
SPEAKERS

Manufactured by
THE ROLA COMPANY
Oakland, California

o

.

properly
however.

APARTMENT HOUSE INSTALLATIONS

In some apartment houses, residents must
content themselves with indoor antennae or
go without their radio. Often one can con-
vince the landlord that a neat antenna in-
stallation will actually improve the appear-
ance of the building; all modern built-in
installations certainly do. Iu one house the
residents got together one Sunday, designed
an antenna system that would be of beneﬁt
to all, presented their plans to the owner and
received permission for its installation;
each did some of the carpentry and helped
to defray costs.

With a little care a very neat system of
aerials may be arranged. An arrangement
that may be used with little modification in
any large apartment building is shown in

installing a few ordinary guys,

Radio News for May, 1927

Fig. 5. The wires should be spaced as-far
apart as possible to reduce interference be-
tween nearby receivers. IFor best results, a
separate wire should be used for each re-
cetver. The-lead-in may be taken from either
end or from the center of the wire.
Wherever possible, it may be to advantage
to take the first lead-in from one end of a
wire, then the next from the opposite end
of the next wire, and so on. Such aerial
supports as are shown in Fig. 5 may be very
artistically blended into the outlines of the
building by arranging suitable embellish-
ments, such as flower pots and the like.
There is an inward satisfaction in know-
ing that the exterior energy-collector for
ones costly receiver is as well designed as
the receiver itself, and that the best of re-

sults may be expected when one is bitten by
the DX bug.

Below 50 Meters with

Reinartz
(Continued from page 1329)

ST T

no sharp peak could be found in the plate
milliammeter.

ELIMINATING HARMONICS

“This circuit that I use,” he went on,
“has everything beat that I have used. You
see there is less chance for any other fre-
quencies to be set up in the tube, than as
there would be if the inductances were
shunted by the condensers. There is just
one oscillating circuit. Also the two con-
densers, C2, do not have to be variable; I
have that type in there for experimental
purposes only. Their size depends on the
number of turns that you have in the plate
and grid coils.”

“Now let me show you that this system
completely eliminates harmonics and that
there is no crystal control necessary. I
am going to change the antenna and count-
erpoise back to their correct positions and
then we will go into the house and see if
we can pick up any interference on the
broadcast receiver. Remember that this is
a 500-watt transmitter.”

The necessary adjustments being made
on the set, we returned to the house. Al-
though Mr. Reinartz varied the tuning of
the receiver from 200 to 550 meters, we
could hear nothing at all that resembled
the expected hum. And we were only thirty

feet from the garage and he used the house

wiring- for an antenna!

SHORT WAVES IN THE ARCTIC

While we were in the living room, Mr.

Reinartz' showed us'some of the souvenirs
he had brought with him from Greenland,
and also some of the marvelous photo-
graphs he took up there. We asked what
wavelength he found to be the best for
distance; as we had heard that he had
been in constant touch with the United
States amateurs and had worked in con-
junction with the Naval Research Labora-
tory in Washington, D. C.

“That’s rather a long story, but, to put
it briefly, we found that, if we wanted to
work somebody between one thousand and
five thousand miles distant, we should use

a wavelength between fifteen and thirty

meters. If we wanted to get in touch with
a fellow between one hundred and one thou-
sand miles away, we worked between sixty
and seventy meters. On the lower band
we worked several fellows in Australia and
we were constantly in touch with hams in
this country.

“Several times, whlle we were in Green-
land and in direct contact with Washing-

WwWWW americanradiohistorv com

mal in the others.

ton, which was roughly about 3,500 miles
distant, we started sending at thirty meters
and gradually lowered the wavelength.
They could hear our signals better after we -
had gone below twenty-two meters and best
at sixteen meters, at 12 noon E. S. T.
You see there are many things that must
be taken into consideration—skip-distances,
time of the day, season of the year, the
kind" of weather at the transmitting and
receiving ends—all these things have some
direct influence on the matter.”

THE SHORT-WAVE RECEIVER

After returning to the upstairs room we
examined more closely the receiving equip-
ment. It was extremely simple, to say the
least. A panel, not more than eighteen
inches long, supported the two varlable con-
densers and the bunch-wound inductances.
On the wooden baseboard were the two
199-type vacuum tubes and the audio trans-
former for the single stage of amplification.
The antenna for the receiving set, which
stretched across the ceiling, was about ten -
feet in length.

While admiring the great assortment of
vacuum tubes—both transmitting and re-
ceiving—we happened to notice a micro-
scope on the table., We asked Mr. Reinartz
if the study of bacteriology was another
hobby of his.

“Not exactly,” he replied, “but you might
be interested in knowing that with this in-
strument I found out some very useful
things about radio reception, which were
later on checked and found correct by the
experts in Washington.

EXPERIMENTS IN REFLECTION

“I had observed the fact that reception,
at -cértain places where-1 happened to be,
was very poor from one direction and nor-
In most cases, if there
was some obstruction towards the south,
for ~instance, the waves from there. would
not come in so well. Then the same thing
occurred when I was at sea and, as there
are no mountains or similar obstructions
out there, the thought came that there must
be some critical angle at which the radio
waves are reflected from the upper at-
mosphere which contains considerable water
vapor. This angle was found to be
eighteen degrees. This angle was meas-
ured by reflecting light on water and
measuring the angle at which it was thrown
back; the angle of incidence being the same
as the angle of reflection.

“While we were in Greenland this theory
was checked very closely. While receiving
a station, when we were out in the middle
of a great bay, we would gradually work
the boat nearer the shore, which consisted
of mountains several thousand feet in
heighth. As long as the angle from the
mountain tops to our ship was less than
eighteen degrees we could hear the station
perfectly; but, just as soon as this critical
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THEY ALL

PRAISE THE BRETWOOD Variable Gl‘ld Leak

The Bretwood Grid Leak came with today’s mail. It is now exactly
9:00 P.M. and the leak was installed about a half hour ago.

this note is not only an expression of appreciation but also an
attestation of the trnth of your advertising. During the past hali
honr 1 have tuned in stations “ALL OVER THE DIALS" at
teisure. amnd can adjust reception with the leak almost equal to a
variable condenser.

I feel eonstrained to add that while waiting for reply and then re:
ceipt of kak from you, there has been on the set a fixed leak and
condenser of well known and thoroughly reliable make, and fairly
rgoud reception has heen enjoyed, but during this half-honr-only test
xlms far the resnlts are inexpressibly beyond expectation.

Have been a radio fan only about four years, but feel I have suffi-
cient knowledge and experience to recognize a good thing mpon fair
trial.  Your promptness an(] desire to satisfy your trade. in this case
has won for you another “BRETWOOD BOOSTER.” Thank vou.

The Rev. WALTER G. BARLOW.,
Bishopvilte. Md.

Very many thanks for your kind letter of the 21st ult. and for the
grid leak, which works perfectly. T have tnu] four different makes
of grid leaks. The Bretwood “*has ‘em beat.”

M. SAWYER.

Box 238. lLos Gatos, Calii.

Received your grid leak and wish to say t]lat none can compare
with it when it comes to clearing up reception.
f OIIN A. BLACKBURN,
5328 Warren Ave.. Norwood. Ohio.

Enclosed find P. O. money-order for $3.00. Please send me two of
vour Variable Grid Leaks. T am using one and it works fine. Please
mail them as soon as possible.

W. II. PERRY.

119 Congress St.. Buffalo. NX. Y

Rece 1\((] w»ur grld leak and many thzmks Tt is the best $1.50 '(hat
have spent for radio equipment,
ED. JENKIXS.

703 E. Main St.. Louijsville. Ky.
Enclosed herewith find check for $1.50 for one Bretwood Grid Leak.

am using your leak and find it far superior to any others. This
is my third Bretwood.
J. C. WHITE.

422 W. Wooster St.. Bowling Green. ()luo

Will your please send me by return maxl two Bretwood Variable Grid
Leaks. 1 enclose herewith check for $3.25. the 25¢. being for a
special handling stamp. as these leaks are needed at once.

The leaks are the only satisfactory instruiment on the market. 1 ﬁnd
them absolutely essential in the construction and operation of sensi-

tive cxperimental receivers.
ED. J. WHITTIER,
The American Appraisal Co..
Milwaukee, Wis.

1 want to thank you for your leak. it wakes the set 100% better.
I was going to have a Diamond oi the Air huilt. but since I have
added your leak to my set I am now down in the dining room of
the first floor and the set is on the second floor. I can hear the set
just as plainly as if I were up there. I can hear every player in
any band or music which is on air. The first night I gave the leak
a very good test, and 1 got fonr stations in Chicago, one in Detroit.
one in Canada, one in Atlanta. Ga.. and several others without any
noise.  All were good and clear. It is going to mnake me spend more
money. as I will have to get a good loud speaker. The horn I have
now is a Manhattan, Jr.. and is good and clear, but as soon as your
leak is installed the howling present when using three tubes is im-

mediately stopped.
TI.LEON E. COLE.
5816 Tilbert St., Philadelphia, Pa,

Grid Leak received and tested out, and find it is the only variable
leak T ever nsed that is really variable. FEuclosed find $1.50, for
which please send me another one.

E. STAYTONX,

F.
Box 240, Ardmore, Okla.

Thank you for introducing me to the Bretwood Variable Grid Leak!
] have installed one in my Three.Circuit Tuner, according to your
instructions. and find that it does all yon said it would—and niore.
I am now recommending the Bretwood to all my friends, and those
who have unsed this wonder grid leak have nothing but high praise
for it. The fact that it can be adaptéd for any hookup makes it in-
valuable to the experimenter.

Although I have only used the Bretwood leak for three weeks T
have pulled in several oi the weaker stations which were inaudible
before, and the microphonic noises which were decidedly pronounced
hefore have entirely disappeared.
Please accept my best wishes for vour continued success and alsn
for the Bretwood Grid ILeak.

S. R. TIUBBS.

180 Quincy St.. Brooklyn, N. Y.
I.et me say that the Bretwood Grid Leak impreves the set 1009 .

J. E. McGINXNISS,
27 Lenox Rd., Brooklyn, N. Y.

T wish to take this oeccasion to thank »you for your courtesy in
furnishing me with your very excellent Grid Leaks. T have installed
one with your Condenser on my own personal radio set, and am
delighted with the results.

R. W. DeMOTT.

Experimenter Pub. Co..
230 Fifth Ave., N. Y. C.

1 have received the Grid Leak you sent me and it is periect. It
is surely wonderful the way it works. Please send me another by
return mail for a iriend.

1. F. COOPER,

1029 Cortlandt St.,
Cincinnati, Ohio.

ITH so much interference these

days, why not improve your de-
tector tube action and gain selectivity?
Simply install a Bretwood Variable Grid
Leak. Price $1.50.

Il

BRETWOOOR\

R T e e e L W e

The Bretwood Variable Grid Leak, with grid condenser attached.

Brings in More Distant
Stations — A ffords
Greater Volume~Im-
proves Tone Quality
Fits Any Set, Panel or
Baseboard.

Price $1.50
“IT DOES THE TRICK”

Lyt 1%t/

ADDRESS

z
—
“

Precision Range, 0 to 10 Megohms

The North American Bretwood Co.

Telephone, BRYant 0559

141 West 45th Street, New York City

Sole Distributors for United States

North American Bretwood Co., 141 West 45th St., N. Y. City

Geutlemen :
Leak on 5-day money-back guarantee. (Or $2.00 for leak with grid condenser attached.)

Euclosed find $1.50. Send me at once one Bretwood Variable Grid

Inquiries Solicited from the Tradc

www americanradiohistorv.com
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Lowest Priced

QUALITY

¢“B* Eliminator

Outstanding quality confirmed by last-
ing good performance on over 50,000
sets. The following interesting en-
dorsements are but a few out of
thousands—but actually your _best
means of verifying our claim of “smgu;
lar value” in the good Ferbend “B
Eliminator.
FROM MELROSE, MASS.
If radio fans only knew the wonderful Lick that
can be obtained from your Ehmma"cor, they
would’'nt waste any more money on ‘‘B” Bat-~
teries.~—C. 8. Merrill,
RICHMOND, VA,
Your Eliminator has got it all over any that I
ever used and I tried several different makes
costing much more.—Wm. H. Bryant.
DULUTH, MINN.
1 have used your Eliminator for over a year
and it is one of the best investments I ever
made.—L. W. Peters.
NILES, OHIO

The Eliminator I purchased from you a year
ago has given results that could not be sur-
assed regardless of price. I have logged KFI,
{GC.KFON,CZE,and 6 KW.—F .I. McGuirk.

Original cost less than half of any equipment
of similar quali-

ty; lowest main- o
tenance cost. [ ]

Model III, for

all sets using 90

Volt,

s
extremely large sets and sets usin;

o eivers up o 180 Volte, 50-60
Cycle, A. C.—817.50.

MONEY BACK GUARA}‘ITF.E

not only in opera-
Equal to Any o by I Rora-
manship, quality, durability and appearance.
Sooner or later you will change to “B" Socket
Power. Why pay more?
Approved and passed by the
rigid laboratory tests of Radio
News and Popular Radio.

See your Dealer—or Send Direct
Shipment made direct on receipt of
price, or C. O. D. if preferred. Use for
10 days to convince. yourself—if un-
satisfactory write us within that time
and purchase price will be refunded.
Send Coupon TODAY.

FERBEND ELECTRIC COMPANY

425 W. Superior Street  Chicago, Illinois

UFERBEND —
B ELIMINATCR

MFERBEND ELECTRIC CO.

425 W. Superior St., Chicago, Il.
( ) Send $12.50 model.

E ; Send $17.50 model.
(

Send at once. Payment enclosed.
) Send C.0.D. ( ) Send Literature.

‘you have proper resonance.

angle was passed, the station would fade
out.”

We assured Mr. Reinartz that all this
had been most interesting and said that we
thought there were hundreds of radio hams
throughout the country that would be glad
to know about this transmitter and receiver.
He said he would be glad to tell all he
could about them in a series of construc-
tional articles.

ECONOMY IN “HAMMING”

“However,” he continued, “there are
several things beginners in the ham field
should know. They should know that power
and power equipment in a station costs
money; but, with the fine tubes we now
have and making use of the short waves,
wonderful results can be obtained with a
very little outlay. 500 volts ‘B’ battery,
at least, i1s necessary, and therefore the fel-
low who has to count his nickels should
think of a 5-watt tube, using the very
same circuit that I am now.

“So often I have fellows inquire why
such-and-such a thing is wrong with their
transmitter, and I generally ask them if
their set is balanced correctly, There’s a
secret, for under no other conditions do
C Is a vertical,
high antenna hest? Yes, indeed, that is
the one construction that does the trick, and

Radio News for May, 1927

the correct length and position of the count-
erpoise is just as important.”

We asked Mr. Reinartz if he had done
much transmitting on five meters.

“When you get up in frequencies that run
that high, there are so many variables that
it is impossible to do or have anything like
a constant transmitter. There is a great
experimental field up there, and some very
pretty problems waiting for solution.”

We then mentioned the fact that doubt-
less covering these phases would be of in-.
terest to readers of Rapio News and so a
series of articles was agreed upon, which is
roughly as follows: the construction of a
transmitter and receiver for short-wave
work; the construction and uses of a wave-
meter; other uses for transmitting equip-
ment; cxperimental work on ultra-short
wavelengths with data on the AModulascope.

“I hate to rush you fellows,” Mr.
Reinartz said a little while later, “but if
yvou're going to catch that 9:12 out of Hart-
ford you will have to skip along.”

So after good-byes, and a “See you next
month,” we “skipped.”

NEW AMATEUR CALLS
8DTI—ALEXANDER BUCHMAN, 1869 Alva-
son Road, East Cleveland, Olio. 80 meters.
AM-3AB—CHARLES W. RANDALL, Amber
Rubber Estate, Johore, Malaya. 45 and 23 meters,
1100 to 1700 GMT. Also look out for AM-2SE.

Modernizing the Browning-Drake Receiver,
(Continued from page 1347)

(8.) Remember, when placing the conden-
sers, that the large one is for the an-
tenna circuit and is mounted at the left

of the R.F. socket; while the smaller -

is used for the tuning of the R.F.
transformer.

Before fastening the sub-panel to the front
panel, the two units should be as completely
wired as possible. On the front panel the
coils and condensers may be connected to-
gether; while on the sub-panel the audio
amplifier and all filament wiring may be
completed. The two units are then brought
together and the work finished. Well-tinned
flexible insulated wire should be used. All
the filament and “B” leads should be so
arranged that they may be gathered together
and bound into a single cable when all the
connections have been completed.

. USING THE RECEIVER

With the wiring completed the receiver is
ready to be connected to its accessories.
Most economical operation will be obtained
if the large, heavy-duty “B” batteries are
used.

The antenna should not be very long;
generally about forty feet, including the
lead-in, is enough. A good ground connec-
tion to a cold-water pipe, especially if a
“B” socket unit is used, is essential.

There is little to be gained in constructing
a set capable of well-nigh perfect tone qual-
ity, if it is to be used with any speaker other
than the best. It is advisable to place the
speaker in some other part of the room,
preferably in an opposite corner from the
set.

NEUTRALIZING

With everything hooked up, insert the dif-
ferent tubes, resistors and equalizers in
their proper places. Then, before attempt-
ing to tune in a local station, gently turn
the adjusting screw in the Phastrol as far
as it will go in a clockwise direction. Then
tune in a local station and slowly turn the
adjustment screw on the Phasatrol back-
wards in a counter-clockwise direction until
maximum signal strength, without oscilla-
tion, is obtained.

www americanradiohistorv com

The antenna series condenser should next
be adjusted until the two tuning dials read
approximately the same. The station call

letters may then be recorded directly on the
dials.

In tuning for local stations the use of the
coarse vernier control will generally be
found most desirable, as it permits rapid
changing from station to station. For dis-
tant reception, however, a finer adjustment
will as a rule be more desirable. By means
of the small levers at the bottom of the
dials any ratio from 6:1 to 20:1 is instantly
available.

The regeneration control will be found
most useful in the reception of distant sta-
tions, as its use increases both the sensitiv-
ity and selectivity of the receiver. For local
reception best quality is obtained when very
little regeneration is employed. When reduc-
tion of the regeneration to a minimum fails
to reduce sufficiently the volume of a local
station, then the R.IF. amiplifier may be
gradually cut out by means of the “volume” .
control rheostat at the left-hand end of the
panel.

Because of the use of resistance coupling.
it may be necessary to try as much as 133
volts for the detector tube before best re-
sults are obtained. It also frequently hap-
pens that the use of a higher-resistance grid
leak (even as high as six megohms) will
prove more satisfactory with some tubes
than the 2-meg. unit generally recommended.

THE POWER TUBE

There arc two types of output tubes avail-
able at present for home use; the 112 semi-
power and the 171 power tube. The 171 per-
mits of much greater volume, without dis-
tortion due to overloading or “blasting,”
than the 112 type. Where batteries are
used as a source of “B” power, however, the
112, with limited undistorted power output,
is preferable to the 171 for economic rea-
sons. The 171 draws a plate current of 20
milliamperes at 180 volts. When a “B”
power unit is to be used, however, the power
consumed need not be considered and of
course the 171 is then to be recommended.
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No Batteries
Tone
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No Acids = Single
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Light Socket
Operated

~LONG DISTANCE «

TRADE MARK

Zenith makes the first and most important announcement in radio for 1927—The New
Zenith, Model 17. Not a camouflaged, so called “Light Socket” Radio Set, but a
truly custom-built radio, designed to operate without wet or dry batteries, chargers,
acids or waler. Just plug in to the light socket—that is all. No attachments to worry
over. Always full power—this new model is adapted for use with 201A and 301A
tubes. The tone is incomparable. Send for descriptive literature

ZENITH RADIO CORPORATION, *Gicaco, it
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Every fan

knows that—

Every B-T prod-
uct has been an
outstanding
success—

ESIDE the Counterphase Receivers
and Power-Six Kit, B-T offer the fol-
lowing products as the best you can buy.

B-POWER UNIT

No
resistances —
no knobs to
turn with this
Unit. There
is no guess-
work  about
voltages. It
delivers
snough  volt-
age to prop-
erly operate
the power
tubes on mul-
ti-tube  sets.
Price com -
plete with
Raytheon

. Tube $39.5
UX DETECTOR SOCKET

A detector tube socket with
double snubbers to kill the
howl (vibrating tube ele-

variable

=3

ments). The tube is NOT
spring suspended. Protec-
tton and silent operation

made possible by shock ah-
sorbing material which ab-
sorbs all wvibrations.

UX Detector Model $1.00

For general use the UX
Absorber ‘Socket protects
the tube and permits quiet-
er reception.

It doesn’t pay to use infe-
rior sockets when the B-T
UXNA can be purchased at L
high-grade dealers for 75c. |

OUTPUT TRANSFORMER

A  new Bremer-
Tully product for
use between the

last audio stage
and the speaker
unit. It protects
speaker windings

from high current
passed by type 171
and 210  tubes.
With some speak-
ers it improves
tone quality, Made
with the same care
as the ‘‘Euphonic”
Audio Transform:
er.

‘Six terminals offer a selection of ratios.

Price

CHOKE COIL

It is considered good
practice to use choke
coils in modern cir-
cuits to prevent radio

frequency currents
from entering audio
circuits.

The B-T Choke is

housed in a Dakelite
case and mounts with
a single screw.

Price cv.veve.. 90c

BETTER TUNING
You will be repaid for rcading this ez'ghz‘_\:-
page booklet.  Eleventh edition now ouf,
covering current radio questions. IVrite for
your copy today.

BREMER-TULLY MFG. CO.
520 So. Canal St., Chicago, Ill.

- abouts.

R'adio News ofthe Month

(Continued from page 1331)

T

A RADIO MOTOR HUNT

ISTENERS heard their own voices over

the radio in a recent stunt by station
4QG, Brisbane, Australia. A motor car,
carrying a party from the station, with a
blue light to make it conspicuous, started out
on a tour of the principal streets; and at
8:00 p. m. listeners were asked to communi-
cate with the station and report its where-
As reports came in, they were
switched in to the speech amplifier, so that
the voices of the callers were broadcast.
Many telephone messages were received,
some serious and some joking. A prize dis-
tribution in connection with the affair
aroused the popular interest.

TRANSATLANTIC ’PHONE WORK

URTHER extension has been made in

the radiophone service, across the At-
lantic, which is now linked to the whole
Bell long-distance system of the United
States, California having talked with
England on February 26. Among other
transatlantic communications has been
sending the words and music of a new
song from New York to London.

GERMAN SUPERPOWER BROADCASTS

HE new “Rhinelandsender” station, at
Langenberg (near Essen) in Westphalia,
is the most powerful in Europe, if not in the
world. Though its power is 60 kilowatts,
clear crystal reception by daylight is assured
ior only forty or fifty miles. However, at
night crystal reception has been reported even
in the Pyrenees. and with single-tube sets it
has been heard all over Europe. In Holland
the interference is so great that it is almost
impossible to receive other stations. The
station was constructed by the Telefunken
Co., which found special methods necessary
to stabilize the enormous energy of this
transmitter.—Eng. Hermann Grothus.
Other new stations in Germany are Stutt-
gart, which is a high-power station, and will
use a 379.7-meter wave, reception of which
in the United States is expected by the de-
partment of commerce. Remote-control stu-
dios have been established at Karlsruhe and
Mannheim. A new station at Freiburg is
operating on 577 meters.

THE COMMISSION ACTS

T its first meeting, the Radio Com-
mission extended indefinitely all

-radio amateur and ship licenses, and re-

quired* broadcasters - and" point-to-point
communication stations to reapply for li-
censes. It ordered a series . of public
hearings from March 29 to April 1, at
Washington; and Judge Sykes (acting
chairman until the arrival of Admiral
Bullard from China) addressed the radio
public directly on March 17, through a
large chain of broadcast stations. The
commission, occupying quarters fur-
nished by the Department of Commerce,
has appointed as temporary secretary
Sam Pickard, chief of the radio division
of the Department of Agriculture.

NEW ZEALAND STATION
ELLINGTON’S new station, 2YK,
will begin operation this month (April)

on a wavelength which will probably be 440
meters. The installation provides for an out-
put of 5,000 watts from the aerial, inferior
in power to Daventry only, of the broadcast
transmitters in the British empire. As Auck-
land, with one-tenth of this, has readily been
picked up in America, it may be expected
that Pacific coast fans will have little trouble
in getting Wellington.—R. F. D. Burrell.
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Darkened Room Aids DX
Reception

s IF you are a DX fan and stay up nights

nursing dials in an effort to fill your log
book with the call letters of distant sta-
tions, take a tip from the transmitting ama-
teurs and use a small, opaquely shaded bulb
as the only source of illumination in the
room. Turn out all the overhead clusters
and wall brackets, then set the lamp on or
near the radio table, so that it is below the
level of your eyes and casts a glow only
strong enough to make the dial readings on
the receiver discernible. A more effective
expedient in easing the reception of the
elusive DX-ers you have never found.
The weakness of ‘the light has no elec-
trical effect on the receiver, to increase the
latter’s sensitivity; but it has a marked ef-
fect, on your physical and mental condition,
that directly facilitates reception. With a
dull light in the room vou unconsciously re-
lax your mwscles, put yourself at ease. and
rest your eyes. You sit back comfortably,

and the inactivity of your other senses tends
to sharpen those of hearing and feeling. You
are not distracted by a strong light, but feel
only the soothing effect of a soft and indi-
rect one. You are able to concentrate, fully
and completely, with only your ears and
fingers active. }

When you turn the dials you are now

scarcely aware of their presence, or of the
presence of anything else in the room. You
merely listen and decipher the sounds the
earphones impress on your brain.
. It seems incredible that the mere darken-
ing of the room can so influence the mind,
but the effect is really marked. Radio oper-
ators, who sit at a receiving set for hours
at a time and must frequently “read” code
signals of heart-breaking weakness, often
turn out all light and listen in total dark-
ness. By relieving their sensitive eyes of all
strain, and keeping only their ears “alive.”
they are able to rétain whole messages in
their heads, and to write them down later
o T _mistalke. In‘many radio
shacks” the sole illumination is furnished
by a lonely 10-watt lamp, hidden inside a
blued reflector and hung a little to the side
of the receiving set.

The next time you go on the trail of that
station in "Frisco (or New York, if you are
on the Pacific Coast), try this trick. You
will be pleasantly surprised to find that it
actually works.

IN THE ORIENT
ALCUTTA, India, is to have a 12-kw.
transmitter, it is said, replacing the
1,500-watt station, SAT, recently closed.
Egypt will also have a station by next win-
ter, and a new market for radio equipment
is expected.

43-METER TESTS
THE Westinghouse experimental sta-
tion, 2XAI, Newark, N. J, will
transmit each evening from April 18 to
April 30 on 43 meters, from 8 to 9 P. M.,
E. S. T. The test is to be international.
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Largest vartety /Radio Parts/
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Enlarged
Edition

BUY g
FROM RADIO’S OLDEST!
MAIL ORDER HOUSE

E are the oldest established, exclusive radio mail grder

house in the country. OQur motto is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, promipt, cour-
teous service. We carry 2 larger variety of radio parts and
findings than any other radio house in the country, g

“RASCO HAS IT”

11 you are In need of certain small radio parts that other radio and
majl order houses do not hother to carry, get the Rasco parts catalog,
and you will find them there, anything frem a screw to copper ribbon and
telephone diaphragms. as well as thousnnds of other small radio findings.
Just to mentlon a few:

Lugs, nuts. dials, vernier dials, jacks, plugs, every kind of knob, eords,
panels, screws, sliders, washers, selenium. tinfoil, switehes, erystals. cap
nuts, Lhz wire, cord tips, brass rods, resistances, nane plates, spring
Dinding posts. switeh parts, metal ribbon. earbon balls, binding posts,
all types, switeh polnts, switeh levers, lock washers, earbon grains, ground
clamps, metal pointers, Insulated tubing. low melting nietal, antenna cone
nectors, bus bar wire, as well as thousands of other artleles.

We carry the Largest Variety of Small Radio Parts in the ‘World.
BUT We ajso carry ALL stardard radio merchandise.

ANYTHING IN RADIO

THE NEW RASCO CATALOG No. 17 rufonini™usieups 1 you will paste this - 1o m =y e =~~~ ool

All Armstrong Cireuits: These important circuits are explained clearly, all values coupon on 2 post 98 Park Place, New York ) l
having been given. Just to name a few of the Vacuum Tube clrcuits: The V.T. as a card and mail today, You may send me, without charge or obligation, vour NEW
detector and one-step amblifier: Super Regenerator: one-step radio frequency am- . 1 dt 'CATALDG No. 17. (Write on margin if you desive.) '
plifier and detector; three-staze audio frequency amplifier; short wave regeneratire we will be please o

clreuits; 4-stage radio frequency amplifier; radio and audio frequency amplifier: in-

ductively coubled amnlificr: all Reflex Circuits. This catalog is crammed full of send you our new
small parts and’ radlo findings, literally thousands of them. In addition there is Catalog at once.
wuch useful Infirmation contained herein.

RADIO SPECIALTY CO.

98 Park Place New York, N. Y.
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Direct
from

Factory
at lowest.price on record

Here is great news! For half the price of
a set of “‘B’’ batteries you can now enjoy
greatly improved reception and be done
forever with the nuisance of recharging
and renewing unreliable ‘‘B’’ batteries.
We make every part that goes in the
Townsend ‘‘B’’ Eliminator in our own fac-
tory. That’s the reason we can give it to
you at such a low price—give you a high
quality instrument backed by a real guar-
antee. Users report splendid results. A
fine ‘‘B’’ Eliminator at the lowest price on
record. Our 10 days Free Trial proves it.

MONEY BACK

if not amazed and delighted

You alone are the judge. We could not
afford to make this guarantee if we were
not sure of the Townsend ‘‘B’’ Elimina-
tor’s splendid performance. Just plugin-
to your electric light socket and in a mo-
ment you will realize what good reception
means. Delivers up to 100 volts on any
set, on direct or alternating current—any
cycle Gives full wave rectification. Full
tone, clarity and volume — uninterrupted
by screeches of fading batteries.

The Townsend ““B’’ Eliminator is com-
pletely enclosed in a heavy steel case with
beautiful lacquer finish. Handsome in
appearance — satisfactory in operation.

Rush Order Today!

Simply fill out the coupon and slip it into an envelope
with only $1.00. Get it into the mail at once. Your
“B” Eliminator will be sent you promptly by return
mail. Deposit $3.95 only with the postman. Try out
the Eliminator for 10 days — then if not astonished
and thrilled by 1mpr0vement in operation, return it
to us and purchase price will be refunded in full.
You don’t need to put up with battery, musance
another day when it is p0551b1e to own 2 ** Elimi-
nator at this startlingly low price. Send forit today.

TOWNSEND LABORATORIES
713 Townsend St. Dept. 25§ Chicago, Ill.

Attach Only $1.00
to this Coupon

FRE
TRIAE

You arn
Juée the

TOWNSEND LABORATORIES

713 Townsend St., Dept. 25, Chicago, Il
Gentlemen: Attached find $1.00. ‘Kindly send

at once Townsend ‘B Eliminator, C. 0. D.,

for $3.95, plus postage, on guaranteed 10- day

free trial.

Name

Address -

City State
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Louis, Mo.,

Letters from Home Set

Constructors
(Continued from page 1367)

I

Antonio, Dem‘er. Selma (Alabama). etc. How-
ever, last evening I had an experience with it
that was very unusual. I tuned in Mexico City,
station CYZ, and after listening to a good pro-
gram, turned the two dials a half space and re-
ceived Montreal, Canada, station CFCF

All the above is loud- speal\er receptlon

. G. Maxx,

1703 Mondamin Ave., Des Aoines, Ia.

NEW POLICY HELPFUL

Editor, Rapio NEws:

It was certainly a great surprise to me, on
opening the current month's issue of Rapio NEws,
to find out that you have inaugurated a mnew
policy, i.e., giving engineering specifications on all
parts that go into the sets built in Rapio \Ews
Laboratories.

This new builder’s engineering plan has been a
hard-felt necessity for a great many set builders;
particularly in this country, where radio stores are

so poorly stocked, that even with a choice of
alternate parts, it'is a hard task to make your
own.

Allow me to congratulate you most sincerely -on
this new departure, which I am sure will make
Rap1o NEwS even more interesting, if such a
thing were possible.

J. M. RacusIx,
Rio de Janeiro, Brazil.

CRYSTAL DX WORK

Lditor, Rap1o NEWS:
The majority of people will agree, I believe,
that the mystical wonder and greatness of radio

decreases as the cost and elaborateness of the
receiving instruments increases. The thrill re-
ceived %x om hearing the blasts from the Iloud

speaker of a powerful super set, coming from a
station half-way across the continent, can not
be compared with that which comes from listen-
ing, possibly with a little difficulty at times, to
a station five hundred iniles distant while using
a lowly set costing but a few dollars.

For the past few months I have secured some
interesting results (possibly not unusual), from
a home-built crystal set costing well under $5.00.
The set was operated under normal conditions
and the results are not, I believe, to be classed
with cases of freak receptwn sometimes reported.

The set is a two-circuit affair using home-
made spiral coils and a wvariable condenser in
the secondary. With an antenna 90 feet long
(including lead-in), 30 and 40 feet high at the
near and far ends respectively, and a cold-water-
pipe ground, the following stations were logged.

during January, February and October of 1926:
WEAO, WAIU, WTAM, KDKA, WGY,
WHAS, "WLW, VJR KYW, WJZ, WSAI
WCBD, WBZ, WSB, WOC, W Tl WLS, WCX.
\/VS\’IB WEAR, WHT, WMBB, WORD,
KFKX, WGN, WSM, WOs. \VGHB WBAP,

WLIB, WEBH. WORK. WSWS, WBBR, WPG.
\VOA\V WRAK, WMBC. WRC, WOK, "WBCN,
WENR, WJAZ, WJIID, WMAK, WCCO, WEEI,
WHO, W3IAQ, WTAY, WEBM.

At times some of the most distant of the
above stations would come in with splendid vol-
ume. WGHB at Clearwater would come in
nightly for a week at a time. Volume from our
own local stations, WEAO and WAIU at Co-
lumbus, 25 miles away, was always very good
and reliable. On these, local stations the phones
(Brandes) could be removed several inches and
reception carried on very comfortably. Of course.
for reliable reception under all conditions, tubes
are indispensible; but, for one who finds diversion
in getting the most out of inexpensive apparatus,
a good crystal set will prove interesting.

Jesse J. CuURRIER,
62 S. Washington Ct., Delaware, Ohio

MORE CRYSTAL RECORDS

. Editor, Rapio NEws:

I have read many articles in different papers
concerning the success different people have had
with crystal sets. Most of them stated that the
average range of a crystal set is about 25 miles;
although cases have been known where a distance
of ten times that has been reached.

I have built several sets myself and I would like
to let you know of the results I have had.

The first crystal set was of the usual type, using
a condenser to tune the coil, and a fixed condenser
across the ’phones. T did not have good results
with this set. The only station I could get-was
KFKX at Hastings, Nebraska. This is a 5,000-
watt station only 30 miles away, but it did not
come in with very good volume. Then I made a set
very much different from most. I did not use
any condensers; only a coil tuned by a slider and
a crystal. With this set I had very good results.
Most of the stations came in with good volume.

Following is my log. taking from August 18th

to September 5th:
KFKX, Hastings. 50 miles. 3,000 watts. KMM]J,
(Clay Center, Nebr., 60 miles, 1,000. KMOX, St.

523 miles, 1.500. KSBA, Shreveport,
620 miles, 500. FBA, Lincoln. Nebr.,, 150
1,000. KFEQ, Oak, Nebr., 60 miles, 500.

La.,
miles,
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KVOO, Bristow, Okla., 350 miles, 500. KFJF.
Oklahoma City, Okla., 350 miles, 500. KOA, Den-
ver, Colo., 310 miles, 5,000. XMA, Shenandoah,
Ia., 200 miles, 500. KYW, Chicago, Ill., 600 miles,
. WOAW. Omaha, Nebr., 190 miles, 1,000.
WOAI, San Antonio, Tex., 725 miles,
WORD, Batavia, Ill., 600 miles, 5.000.
Dallas, Tex.. 535 miles, 500. WJJD, Mooseheart,

Il. 550 miles, 500. WDAF, Kansas City. Mo,
255 miles, 500. WSMB. New Orleans, La., .875
miles. 500. WCCO, St. Paul, Minn., 465 miles,
5,000.  WBBM. Chicago, Ill., 600 miles. 1,500.
WJAZ, Chicago. Ill. 600 1mles, 1,500. WSWS,
Chicago. II1., 600 mxleS 1,000. WHO, Des Moines,
Ia., 323 miles. 5,000. v HT, Chlmvo 1., 600

miles, 3,500. \’\'LS, Chicago, IlI 600 mlleS, 5,000.
Not so bad for a crystal set s it? I can get
most of these stations any night.
Howarp GeTCHELL,
Bloomington, Nebr.

FROM THE WEST INDIES
Editor, Rapio NEws:

I have a one-tube set, that I constructed while
I have been here. When I first hooked it up
they all started to laugh. Well, it was not long
before the laugh was on those that laughed
first. I wuse a VT-1 tube, 18 volts *“B” battery.
and the wvariocoupler I use was ome that I
rewound to suit the circuit. It is of the re-
generative type, but I have eliminated a lot of
the so-called squeal. It never gives me any
trouble tuning the stations; and I think that it
does very well, for the cost of such a set would
be small.

I have also used a Ford spark coil for one
stage of impedance coupling, and I can get all
the stations that average three tube sets get here,
on the loud speaker.

But what makes it such a good DX set is
that it does not fade out, and that the stations
received are all plain; and audible.

I have about 100 feet away from

the set,

power lines of 2300-volt A.C. running parallel
to the antenna, also two engines, runuing with
open exhausts, which in my mind is not favor-

able for reception on a set without amplification.

I am sending you a list of stations that I
tune in most every night. If this don’t place
me on the list of Iong-distance listeners, why

then I am entitled to lose the wrist watch.
(List of 26 stations received in one night, in.
cluding two in California and KFOA, Seattle)
Ser. E. B. Gregwn, UL S C.,
Haiti

Brigade Signal Co' Port "an P;mce

FROM THE FAR SOUTH
Editor, Rapio NEws:

As I am a regular reader of the
I notice in the December number
Mr. Bricker, is having a real set
would sure Tike to see it.

This is what I want to tell you, I have ex-
perimented with 53- and 6-tube sets and antennas
and am now able to bring in the States very

Rapio News
that a fan,
built and I

good with a Freshman 35-tube set, and a 6-tube
set I have. We have danced to music from
WPG. :

The stations that come in the clearest are
WPG, WGN,

WLIB. WSWS. KFKX, WJAZ;
we also get WORD, WOAI. KDKA.

" I have written to some of the stations, giving
them some of the program.

Being the only North American here, I am
proud being the only one to bring in the States;
and as we are so close to the South Pole we
have a lot of static. Then, as our seasons are
reversed. we always have the heat to go through;
but it sure is good to get a program from home.

Our closest station is Buenos Aires which is

1.350 miles; they come in tery good.

This is )u~t a line to let you know that we
do get the States, and I think every North
American in a foreign country is trying to do
the same. :

A..C. Swmith,
Cia. Swift, Rio Gallegos, Argentina

(Mr. Swmith, whose address is a few miles
north of the Strazts of Magellan, is ﬂndonbz‘edly
one of the southernmost broadcast listeners in

the world —EDITOR)

FROM JAPAN TO NEW YORK

Editor, Rapio NEws:

Some time ago you published a letter from a
“DX Fan out in California, announcing his
success I receiving Japanese statxons On De-
cember 3, 1926, about 3:45 A. M., I picked up
a station on my 6-tube Stromberg-Carlson re-
ceiver on a wavelength of 360 meters, broad-
casting ﬁrst an organ solo, “The Waters of
Minnetonka,” and then a song with words sung
to my mmd either in Chinese or Japanese. The
station faded very much and I couldn't get the
call letters. My log showed the Japanese sta-
tion JOCK, operating ou that wavelength.
promptly wrote to that station the next morning.

telling them just what I heard, and about a
\\;eel\ ago I received from station JOCK at
Nagoya., Japan, a letter conhrmmg the receptwn

as coming from their station. I think this is
more of a feat for New York City than for
the Pacific Coast. the distance being about 8,000
miles, I live at 429 \Vest 51st Street, and have
a single-wire antenna about 115 feet long. Since
I bought my set last August, I have received
210 stations, all verified by Ekko-stamps.
Lours Hamx,
Master Sergeant, 212th C. A.,
120 W. 62nd St., New York
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BURIED

hemists Command

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
vour imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake, They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difhcult, but more adventurous than the blood-
curdling deeds of the Spanish Main. lnstead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the cliemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the ‘men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
wealth in Chewistry, but the profession affords congenial
employment at £ood salaries te hundreds of thousands who
merely follow ous its present applications.

T. O’CONORl SL.LOANE,

A.B., AM, LI.D., PL.D.

Noted Instriietor, Tecturer and Au-
thor. Formerly Treasurer Ameri-
jean Chemigal Society and a prac.
tical elremist with many well known
achievements to his eredit.  Not
only has Dr, Sloaue taught chemis-
try for yenl‘b but he was for many
years, engaged in
chemistry work.

commercial

These appli-

chemist can hardly be called work at all.

in a chemical laboratory are filled with thriiling

highly perfected and thorough system of instruction, you

laboratory. Dr.

Experimental Equipment
Furnished to Every Student

We give to ‘every student without additional charge this
chemical equipment, including forty-nine pieces of labora-
tory apparatus and supplies, and forty different chemieals

The cost of our course is very Jow. and includes
and_reagents. These comprise the apparatus and chemicals veryon
used for the experimental work of the course. The fitted everyone.
heavy wooden box serves not only as a case for the outfit
but alse as a useful laboratory accessory for performing

countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 5
66-R—WEST ?ROADWAY NEW YORK CITY

Special 30 Day Offer

Resides furnishing the student with his Experimental
Equipment, we are making an additional special offer for
a short while only. You owe it to Yourself to find out
about it. Write today for full information and free
bock ““Opportunities for Chemists.”” Send the coupon
right now while it is fresh in your mind. Or just
write vour name and address on 2 postal and mail
it to vs. But whatever you do, act today before /
this offer is withdrawn.

DON'T WAIT—MAIL COUPON NOW)
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TREASURE

can still be found In

High Salaries

What Some of Our
Students Say of This

Course:

I have not written since I received the big
set. I can still say that it far exceeded my
anticipations, Since 1 have been studying with
your schocl I huve heen avpninted chemist for
the Scranton Coal Co. testing sil the coal and
ash by proximate analysis. The lessons wre
helping nme wonderfully, and the interesting
way in which they are written makes me wait
Ill‘:ltient]y for each lesson.—MORLAIS COUZ-
ENS.

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. T in-
tend to start the student engineering course at
the works. This it somewhat -along eleetrieal
lines, but the fact that I had a recommenda-
tion from a reltable school no doubt had con-
siderable influence in helping me to secure the

job.—H. VAN DENTHUYSEN,
S0 far I've been more than pleased with
your course and am still doing nieely. 1 hape

w he your honor
NORKUS, JR.

I find vour course excellent and your instruc-
fion, truthfully, the clearest and best assem-
bled T have ever taken, and vours is the fifth
ate I've studied. —JAMES J. KELLY.

From the time I was having Chemistry it
has never been thus explained to me as it is
now. I am yecommending you highly to my

graduate this year.—J. M.

friends, and urzing them to berome meml
of sueh an organization.—CHARLES DIN-
JAMIN,

I shall always recommend your school to mv
friends and let them kunw how simpie your Jes-
sons are.—C. I. AMDATIL,

I am more than pleased.
from the start, am zoing to get somewhere
with this course. T am so glad that I found
you.—A. A, CAMERON.

I use your lessons constantly as I find it
more thorough than most text books I can
secure.—WJM, H. TIRDS.

Thanking you for your lessons, which I find
not only elear and concise, but wonderfully
interesting. I am—ROLT. H. TRAYLOR.

I received employment in the Consolidated
Gas. Co. I appreciate very much the good
service of the school when a recommendation
was asked for.—JOS. DECKER.

You dig right in

cations are innumerable, touching intimately every business and every product in the werld.
It is the keenest and most enjoyable kind of pleasure,
1 . and delightiul
prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

necessary to attend a university for several vyears to acquire that training, but thanks to our
h 1 can now stay at home,
position, and let us eduecate you in Chemistry during your spare time.
schoonling you can take our course «nd equip yourself for immediate practical work in a chemical
¢ Sloane gives cvery one of his students the same careful, personal super-
vision that made him celebrated throughout his long career as a college professor.
instruction from the very beginning is made interesting and practical
with apparatus and chemicals for performing the fascinating ¥
work that plays such a large part in our method of teaching,
Institute’s official diploma after you have satisfactorily comp

Easy Monthlv Payments

You don’t have to have even the small priee of the couvse to start.

analyses and experimental
and you are awarded the /
leted the eourse.

pay for it in small monthly amounts—so small that yau won't feel 1hem.
everything,
chemistry outfit—there are no extras te buy with cur course.
of monthly havments places a chemical education within the reach of
Write us and let us explain our plan in full—give us the tell
onportunity of showing ¥ou how you can qualify for a highly trained
technical position without even giving up your present employment

/ ADDRESS ...cceciiiraiennees

sy R.N.-May.

The work of the
The day
the alluring

experimentation, with

it was /

Formerly
keep your
Even with only common

Your
and we supnly you

7
You Can Learn at Home //

To qualify for this remarkable calling requires elaborate specialized training.

/CHEMICAL
INSTITUTE
OF NEW YORK
Home Extension
Divisien 5
€6- R—West Broadway
New York City

Please send me at once,

You can without any obligation on my
part, sour free Book ‘‘Opportuni-

even 1lhe ties for Chemists,”” and full par-

Our plan 4
ment giren to every student.

- your special 30 day offer.
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: Bradlexstat

PERFECT FILAMENT CONTROL

For noiseless, smooth fila-
ment control and maximum
range,ask your dealer for the
Bradleystat. Thiswell-known
- graphite disc
rheostatcanbe
used for ALL
TUBES, with-
out change of
2 connections.
The bakelite
knobisremov-
able,ifdesired.
The one-hole
mounting makes the Brad-
leystat easy to install.

Bradleyleak

THE PERFECT GRID LEAK

With a range from V4 to 10
megohms, the Bradleyleak

rect to its
terminals.
One-hole

mounting.
Bradley-Amplifier
Resistance-Coupled

PERFECT AUDIO AMPLIFIER
For perfect tone quality, use
resistance coupling, and for
convenience and reliability,
ask your dealer for a Bradley-

Amplifier. Ready.to install
-in your radio set.

Please send me your folders on Allen-
Bradley radio devices, including the Bradley-
Amplifier.

offers a variation of adjust- I
ment that adapts it to any
tube or any

circuit. A

small grid-

condenser 7

can be at- [y 4

tached di- 7 &

L B 0 R R BB 8RR LB R B R B B 0 B B 0 ) i
Mail this coupon to

ALLEN-BRADLEY CO.

287 Greenfield Ave., Milwaukee, Wis.

$300 Prize Contest

(Continued from page 1328)

ATIHIIRI

16 correctly. The first prize will then go
for, not only the correct list, but the best
25 words accompanying the entry.

The following rules should be followed

by you:

1. Any one may enter this Contest, with
the exception of the emplovees of the
Experimenter Publishing Company and
their families.

2. Only one set of answers may be sub-
mitted by each contestant.

3. All answers must be typewritten or in
ink. Penciled matter is not acceptable.

4, List as many mistakes as you can find,
using a separate line for each mistake,
numbering the first one “1,” second one
42,7 etc, down to “16.

5. Make your answers as short as possible,
and append not more than 25 words,
which may be humorous, in reference to
the subject of the picture.

6. Prizes in their correct order will be
awarded to the entries containing the
most correct lists of mistakes and best
25-word remarks. )

7. In case of a tie, identical prize-winning
answers being submitted by different
contestants, identical prizes will be paid
to those tieing for the prizes.

8. This competition closes on June 18th at
noon, by which time all answers must
have been received. )

9. The names of all prize-winners will be
announced in our September issue.

10. Address all entries to Editor “What's
Wrong Picture,” ¢/o Rapio News, 230
Fifth Avenue, New York City.
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RADIO BOOK

Your most valuable ally in selecting
yout mecessary accessories and home
servicing equipment. Tells what testing
meters are needed for every purpose,
explains the correct use of “‘B” Elim-
inators, shows seven types of battery
chargers, gives the “‘how and why" of
checking set operation and of renewing
the life of tubes at home. Write today
for bookler M —po obligation.

THE STERLING MFG. CO.
2831 Prospect Ave. Cleveland

The Pleasures of
“Bamming”

(Continued from page 1317)

AU B D

exemplified in both the receiving and send-
ing sets. He considers the simplicity of his
outfit the explanation of his success in work-
ing South Africa nearly every night without
undue difficulty.

A HAM’S PERSISTENCE

Of amateur work in general, Wentworth
says: :

“Most amateurs are too anxious for ex-
traordinary results. They are unwilling to
stay at the key and fight for distance. I sit
at the key night after night, and nearly every.
morning for an hour, and if I do one good
picce of DX in a week, I think I'm doing
well. I clamp the receivers on my ears, then
strain for the faintest signals. Other am-
atcurs refuse to spend the time with it and
of course they cannot expect the lucky breaks
when they come. The ordinary good luck
experienced by a ‘ham’ is in fact the reason-
able result of very hard work and infinite
patience. From my point of view, the best
sending and receiving sets are wasted if the
operators do not give their signals an oppor-
tunity to get away.”

An example of how this young operator
makes his luck can be noted in the picture of
his shack and aerials. Nothing extraordinary
there, perhaps; the station is a scant 400 feet
above sea level, which is not as high as many
commercial masts are reared; but it com-
mands the country for 100 miles or more
north and south and thousands of miles
west across that largest of oceans.

His excellent topographical location aids
him, then, in working India, French Indo-
China, Australia and New Zealand in the
early morning, P.S.T., and South America,
South Africa and the FEast coast of the
United States between 7 and 8 P. M. His

www americanradiohistorv com

Rubber Covered Insulators

Actual Size

Neat and efficient, For antenna.. ground and
for lead in wires. Small screw starts readily
and makes finished job. Great improvement over
ordinary large, unsightly insulators. They keep
the wires in place and out of the way. Packed
10 in a box, 25¢ at your dealers or direct from us,

CULVER-STEARNS MFG. CO.
Worcester, Mass., U. S. A,
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outside equipment consists of a 30-foot ver-
tical aerial for sending, a 30-foot horizontal
counterpoise, extending from the rear of the
shack through the boards of the fence to a
post sunk outside the enclosure, and a 100-
foot single-strand receiving aerial and
ground. The sending aerial is built without
guy ropes, thus eliminating ome source of
energy absorption.

Less than a mile from 601 was recently
constructed an electrical experiment labora-
tory to house six 350,000-volt generators,
with a test line to carry 2,100,000 volts,
single-phase. Even though he is so close to
such super-power, Wentworth’s work suf-
fers no undue interference. Such is the ad-
vantage of location!

Speaking of interference, Wentworth fears
cows more than static or other disturbances.
Recently a heavy wind and rain storm tore
down his protecting fence. Before he ar-
rived the next morning to repair whatever
damages the building and surroundings might
have suffered, several of his cloven-hoofed
acquaintances had licked much of the tar
paper from the outside walls of his castle!

Wentworth, modestly enough, admits two
hours a day at the key. He says nothing of
sleeping within three feet of his instrument,
to be ready early to go on the air. He is
what one might term a “professional” am-
ateur in that he has had long experience with
radio sending and receiving apparatus. From
Boston to Santa Barbara, and finally at
Stanford University, he has put his signals
on the air. As Scofield said confidentially of
him, “he knows radio and is willing to wait
patiently.” What a fine formula for all am-
ateurs to adopt.

AT THE COLLEGE STATION

As a member of the American Radio Re-
lay League and as an official relay station,
601 handles a large volume of “traffic” in
addition to its DX experiments. The A. R.
R. L. work Wentworth considers fine expe-
rience rather than drudgery, as it makes for
lim many friends-of-the-air and gives him
added technic and ability to work faraway
“hams.” During his other spare hours he is
also onc of the two operators of 6XBM,
and sends out in conjunction with WWV,
at Washington, D. C.. standard-frequency
signals. 6XBM is located in a small building
adjacent to the high-voltage laboratory at
Stanford Universityv. Until recently its
acrials were superimposed over six high-
voltage wires, used for general experimental
tests; it now employs two antennas, hoth
approximately 85 feet above ground. Here
Wentworth employs two transmitting sets
on a master-oscillator power-amplifier sys-
tem : one for relatively low frequencies and
one for frequencies hetween 1500 and 6,000
Kitocycles (50 and 200 meters) ; and spends
some of his remaining time solving electrical
problems.

Progress in Radio
(Continued from page 1361)
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cooling takes place in the intervals between
the alternations of the current.

Referring to the drawing, 1 and 2 are two
filaments, which are absolutely identical. 1
is connected in the usual manner to current
conductors 3 and 4, leading from the stem,
5, of the tube. The second filament is con-
nected at 6 and 7, to the same conductors by
wires 8 and 9, of sufficient section to ob-
viate any appreciable rise in temperature. As
will be seen, the current divides at 6 into
two parts, one of which passes through the
filament 1, in the direction of the arrow 10,
the other passing through the filament 2, in

BEST'S SUPER,
KARAS, H. F. L.

ORMICA is supplying handsomely deco-

rated Kit Panels for leading kit sets through
leading jobbers and dealers all over the country.
These panels make it possible to build at home
a very good looking set. There are two sizes
of Best’s Superheterodyne, Karas Equamatic
front and sub panels, H.F. L. Nine-in-Line Su-
perheterodyne with sub panel, Victoreen single
dial and two dial control. There is also an In-
fradyne 7''x 28" and one 7" x 30", Aerodyne,
St. James 8 Tube, Browning Drake National,
Madison Moore Superheterodyne and Camfield
Duoformer.

Special panels cut to size and Formica Tubing are also available
for amateurs

"NEW WALNUT FINISH FOR
MANUFACTURERS

Formica has worked out a new Walnut fin-
ish to match the tone of most of the furniture
that will be used this year. The graining is
fine and uniform over the sheet. It is a splen-
did stock for front panels. Formica has in-
creased its equipment for producing threaded
tubes. These tubes will be used by most manu-
facturers of single control sets to produce uni-
form inductances. Sub panels, terminal strips,
etc., may be had fully perforated and marked,
or if desired with all small hardware attached.

The FORMICA INSULATION COMPANY

4618 SPRING GROVE AVENUE CINCINNATI, OHIO

Hear the FORMICA
Orchestra Tuesday
9 to 10
over WLW

Formica has a
Complete Service on
Insulating Material for

Radio Manufacturers
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Thousands Use These
Ingenious

TRANSMITTER
UNITS

Here's a marvel of Englneering design—a
practical miniature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit, having hundreds of
uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

~LOUD SPEAKER
RETRANSMISSION ~
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s
- BALDWIN DHONE AMPLIFIER=

With each unit is mailed an eight-page instruc-
tion pamphiet containing suggestions for innum-
erable uses.

Our supply is limited; avoid disappointment by
ordering today. The coupon below is for your
special convenience.

SPECIALLY PRICED

While they last—
(or Two for $1.75) 95(:

per unit

T o T e e T
g THE PRESS GUILD,

g 66-R West Broadway. New York, N. Y. n
g Enclosed find 95¢/$1.75 for which send me postpaid §
g one/two amplifier units as advertised. L
B NaAMeN xod SAM: abiTa Mhow 46/ s {0 iaima s delv-Tudaedl il :
a Address .« .ot e i e ']
B OCItY, SHALE «neneeen e et e e :
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- with the common

the direction of ‘the arrow 11. When an
alternation takes place, the current changes
its direction in both filaments.—Wireless
Trader.
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advancements ib R.F.

Stabilizing Systems
(Continued from page 1357)
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in Fig. 7 and though it is fairly effective in
some respects it has a number of disad-
vantages. At any rate, it cannot truthfully
be called a damping device in the same sense
that former arrangements were.

It will be noted fromn the diagram that a
variable resistance, R, is connected in series
“B” battery lead to the
plates of the radio-frequency tubes. The
fact that the resistance is there means that
there will be a certain amount of damping,
but this is offset by the functioning of the
resistance. In the first place it is associated
with the primary circuits only and does not
act as a damping factor in the grid circuits,
where it certainly would decrease both the
selectivity and sensitivity of the set as a
whole. What it does do is to slightly damp
the action of the primary circuits, alter or
adjust the plate-filament impedance of the
radio frequency tubes and at the same time,
in the same move you might say, adjust the
“B” battery voltage. The output or plate-
filament impedance of a radio-frequency
tube might appear to be a factor of little
or no importance, but actually it has a bear-
ing on the regeneration and oscillation ten-
dencies of the tube. The lower the plate
impedance or resistance of the tube, the more
easily will the tube oscillate. If we increase
this internal impedance, which can be done
by decreasing the filament brilliancy or-the
“B” battery voltage, we can effectively con-
trol oscillation tendencies and still obtain
sufficient regeneration. - The system outlined
accomplishes this by the use of a single
variable high resistance for all the R.F.
tubes.

THE PHASATROL

The next real advancement in the art of
stabilization of radio-frequency circuits was
the Phasatrol, a comparatively recent ar-
rival, which consists of a variable high re-
sistance and a fixed condenser, mounted in
a single casing. The internal wiring of the
Phasatrol (PH), as well as the manner in
which. it is connected into a radio-frequency
amplifier circuit, is shown in the diagram of
TFig. 8. Like a few of the systems already
outlined, this one cannot be classed as a
damping instrument. Rather, it is a distinc-
tive form of phasc-shifting device.

When the Phasatrol is connected in the
plate circuit of a radio-frequency amplifier
as shown in Fig. 8, the fixed condenser C
changes the time factor of the feed-back im-
pulses; so that mstead of meeting the orig-
inal signal impulses in phase and tending to
build them up, they travel through the “rid-
to-plate capacity of the tube and arrive on
the grid just after the signal oscillations
have gone. Hence, there is no re-inforcing
action and no excessive regeneration to
cause undesired oscillation. Theoretically
the phase difference is never absolutely com-
plete, some regeneration taking place in each
radio frequency circuit. This is highly de-
sirable, for the reasons previously explained.
The variable resistance R, being both non-
inductive and non-capacitative, has no effect
on the phase displacement. It serves pri-
marily to feed the direct current of the “B”
battery to the plate of the tube, leaving the
primary coil P of the R.F. transformer un-

restricted, and. secondarily, as a means for -

adjusting the plate impedance or resistance

www americanradiohistorv com
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FILTER CONDENSER
BLOCKS

For Working Voltages of 200, 300,
400, 600 and 1000 Volts D. C
k]

Flexible leads for conncctions cli-

minate all possibilitics of lcakage
‘from soldering.
AFROVOX "WIR
6072 Wan

‘Broak v

CORPORATION

BIGGEST Dol.
lar’s Worth in
Radio. Tunes out
short wave inter- &
ference, increas. &,
ing selectivity of W
any set (not us- &
. ing loop) on sta-
»$ tions close to local, except same wave
> length stations. Not a wave trap. No
@ adjustments. At dealer’s or send us
% dollar bill. Money-Back Guarantee. ¢,
¥ Satisfaction guaranteed. 3
Central Radio Laboratories %
19 Keefe Ave. Milwaukee,Wis. /]

"3: Parts manufacturers for 69 makers of
X eading standard sets.

4 For Perfect Amplification— N
. - FERRANTI
Audio Frequency Transformers
Amplify faithfully every note in
the scale—each transformer tested
ten times—your sct needs one fm
perfect reproduction. Model AT <
—812.00. Mcdel A.F. 4—%8.50.
FERRANTI. INC.
130 West 42nd St., New Yerk, N.Y. ’

Build a
Victoreen Universal
using

VICTOREEN

Super Coils

Send for Folder
Geo. W. Walker Co.

6528 Carnegie Ave.
Dent. H Cleveland, O.
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oi the tube. The advantages of this have
already been explained.
CONSTANT-COUPLING SYSTEM

The outstanding system of the year is the
new Loftin-White Constant-Coupling  sys-
tem of radio-frequency amplification. Here
is a stabilized circuit, with no theoretical
losses to speak of, which is based on the
hard {fact that the reactance of a condenser
increases as the frequency decreases (or
wavelength increases) and vice versa, and
that the impedance of an inductance varies
in exactly the opposite ratio. In other words,
irrespective of whether the wavelength is
being increased or decreased, the resistance
of either the inductance or the capacity is
increasing while thc other is decreasing, as
the case may be. The circuit of this system,
which is shown in part in Fig. 9, has its
inductances and capacities so connected that
there is both inductive and capacitative coup-
ling. The values of the inductances and
the capacities are so adjusted that, as the
resistance of, say, the inductance, starts to
drop off, the resistance of the capacity in-
creases and vice versa; so that actually the
resistance, i.e., the coupling resistance, re-
mains constant for all wavelengths. The
coupling is therefore constant. Consequently,
after the associated circuits have once been
adjusted to prevent oscillation, there is no
change in either the amount of regencration,
the sclectivity or the sensitivity at any
wavelength.

In the circuit diagram of Fig. 9, it can
be seen that inductive coupling is gained
through the coils L1 and L2, while capaci-
tative coupling is furnished by the conden-
sers Cl and C2. Coil L is a radio-frequency
choke which prevents the leakage of any of
the radio-frequency currents into the “B”
hattery circuit ; while C is the phase-shifting
condenser which is employed primarily for
the purpose of neutralizing in the manner
previously explained.

Short-Wave-Oscillator

- Adiustment
(Continwed from page 1368)
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distributed capacity of the leak may be so
high that it may act as a condenser. A
small R.F. choke coil of about 15 turns
of thin wire may be space-wound on a
piece of 4-inch tube; this choke is placed
m series with the grid leak to prevent R.F.
currents from flowing through this circuit.

TEMPERATURE EFFECTS

Since the amount of energy dissipated in
the form of heat varies as the square of
the current, it is always best, for highest
cfficiency, to provide the desired power at
a high potential and low current, instcad
of at a .low potential and a Thigh
current; however, the maximum safe
potential that the tube will withstand
should not be exceeded. Allowing some
tubes to heat greatly lowers the resistance
of the glass supports and a flash-over may
result. Never adjust a short-wave oscil-
lator when the plates are red-hot, for it
will be found that the set will not oscil-
late stably until this condition is again ob-
tained.  Adjust while cool, and so that the
plates do not become hot, for intermittent
use. A circuit employing a hot tube has
a slightly different wave from one employ-
ing a cold one. If a steady signal is de-
sired, watch this.

Sometimes the grid current becomes ex-
cessive and the set oscillates very unstably;
the remedy is to insert in series with the
grid a small graphite rod of sufficient re-
sistance to reduce this current to normal.

The size of the R.F. choke in the plate
circuit has been found to have some effect
on the stability of a transmitter. A large
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Panel size, 36"x9"x14"”

A SUPER-10 has been installed on board the “U. S. S. Wright,”

design of Receiver, representing

good radio reception.

NORDEN-HAUCK SUPER-10.

—10 tubes employed to give per-
fect reproduction with unlimited
range and volume power.

—Super selectivity on all wave

lengths.

—Built to Navy Standards.

—W.ide wave length range without
change of ccils, 200-550 meters
full.

(Adaptable 35 meters to 3600
meters if desired.)

—Use Loop or Antenna.

tested
*1 Heavy-Duty 200 V.
110 V.

1 Set Antenna Equipment, complete
2 “C'* Batteries

TOTAL COST OF ALL
# 25/30 cycle A/C current, $47.50.

complete literature

Upon nequeSt attractively illus-

trated, will be gladly mailed without charge,
or full size constructional blue prints, show-
ing all electrical and mechanical data, will
be promptly mailed postpaid upon receipt
of $2.00.

Write, Telegraph or Cable Direct to

NORDEN-HAUCK

Incorporated

ENGINEERS
MARINE BUILDING

Philadelphia, U. S. A.

Norden-Hauck Super-10

ARCUND THE WORLD
WITH THE U. S. NAVY

Super 10-tube Standard Admiralty Model

now sailing for Asiatic waters with the % ]
This receiver will also be used for entertaining civilian repre-
sentatives at various ports of call.

A New and Advanced Model
Highest Class Reeceiver in the Worid

HE NORDEN-HAUCK: SUPER-10 is an entirely new and advanced

expression of Modern Radio Research Engineering. It is the product of
years of experience devoted exclusively to the attainment of an ideal
Broadcast Receiver—regardless of cost.

Results obtained in every respect will upset all your previous ideas of
The unusually large number of unsolicited testi-
monials constantly being received from users—concerns and individuals
of international repute—indicates the absolute superlorlty of the

You, too, may enjoy the advantages of this wonderful receiver at a sur-
prisingly moderate cost. Here are only a few of the host of features that
place the NORDEN-HAUCK SUPER-10 far in advance of competition.

Complete Price List forSocketPowerOperation

Norden-Hauck SUPER-10,  completeiy constructed and laboratory

“B” Eliminator
1 Automatic A’ Power Supply, complete I

10 Tested Tubes, including Powor Tube
1 Woestern Electric Cone Speaker, 540AW or Farrand Sr., and Plug,

ITEMS—NOTHING ELSE REQUIRED...

PROMPT EXPRESS SHIPMENTS NOW BEING MADE.

Weight: 55 lbs.

U. S. Aircraft squadrans.

what we believe to be the finest

—Simple to operate, having only
two major tuning controls.

-—No Harmonics. Signals are re-
ceived only at one Point. .

—Special Power Audio Amplifier,
operating any loudspeaker and
eliminates necessity of external
amplifier.

—Can be operated directly from
house current with socket power
devices.

—Thoroughly shielded at all neces-
sary points.

and Tube, 50/60 cycle A/C

............................ 32 0
5.00
2.00
.$441.10

Tear off and mail today

NORDEN-HAUCK, Inc.
Philadelphia, U. S. A.

Gentlemen :—

D Please send me without cost or obliga-
tion on my part, attractive illustrated
literature describing the new Norden-
Hauck Super-10.

I enclose $2.00 for which please send
me, postpaid, complete full size construc-
tional drawings, and all data for building
the Super-10.

Name

Address
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Reservoir B

eliminator, anticipating wonderful
results, then turned it on and heard |

a . whole crop of new noises,
“motor-boating,” “putting,” and a
lot more your local experts

couldn’t tell you how to eliminate?
And then when you did apply a
good suggestion for clearing up
your troubles, you found that the
quality of reception was not up to
batteries? And maybe a condenser
went West with a discouraging
bang? And finally, when you did
get it working, turn the knobs as
you might, you could only guess
at the voltages your tubes were
getting?

Those are exactly the points you
‘won’t encounter with the new S-M
Reservoir B, for it's guaranteed
not to “motorboat” with the largest
‘set, and its output voltage is con-
stant to a few percent. No matter
if your set uses from one to ten
tubes, you KNOW the 90-volt
tap won’t vary more than good bat-
teries. And the 180-volt tap will
really supply enough power to a
171 to give real quality—the 45-volt °
tap gives a more constant output
than .any other eliminator! That’s

. the answer of S-M engineers -to
common eliminator troubles—the
652 kit. You can put it together in
two hours on the living-room
table, and it’s guaranteed to give
you greater satisfaction than bat-
teries or other eliminators, for its
voltages are always constant, and
it won’t “motorboat” with any
normal set, be it a one or ten tuber.

Price, with {full instructions—
$34.50, less one CX-313 and one
CX-374 tubes.

SILVER-MARSHALL, Inc.

848 W. Jackson Blvd.
Chicago, U. S. A.

choke seems to provide steadier operation
than a small one. For the upper bands,
250 turns on a 2-inch tube will serve; for
the shorter waves, small Lorenz coils
l-inch in diameter must be used. De-
termine the size necessary and let it alone;
changing chokes usually has some effect
on the adjustments of the oscillator. If
at any time the house lights grow brighter
when the key is depressed, currents are
finding their way into the power lines. All
power leads should be provided with small
chokes. Keep all chokes away from the
primary; if they must be.placed near the
latter, set them so that their fields are at
right angles.

ADJUSTMENT PROCEDURE

The following procedure is suggested
for adjusting the transmitter. First, select
a primary of the proper size. This is de-

termined by the wavelength to be used. For
40 meters, sixteen turns of space-wound,
copper tubing make an excellent inductance;
for 20 meters seven -turns 4 inches in
diameter will do; and three turns of No. 12
wire (here the exact number will depend
upon circuit conditions) are sufficient for
the S-meter band. Securely solder the grid
lead to the proper end, place the plate clip
at the other and the filament tap half-
way between. Lower the plate voltage.
turn up the filament to its rated voltage,
throw the power switch and press the key.
If the set oscillates, determine the wave
either by a wavemeter or by listen-
ing-in; if too hlgh move the plate clip in,
if too low move it out. Now adjust the
filament clip for steady operation and
proper input. If the set does not oscillate
at first, though all connections are prop-
erly made, adjust the filament clip until
it does; it should oscillate easily. With
the primary in action on the proper wave
and all adjustments made as previously de-
scribed, bring up the antenna coil with the
antenna and counterpoise attached.

Bringing up the secondary raises the
wave of the oscillator to some extent and,
if the coupling is made too tight, the set
will oscillate very unsteadily, or not at
all. A tremendous amount of power may
be induced in the antenna circuit by very
tight coupling and very fine adjustment of
the primary, but an unsteady signal in-
evitably results, so that loose coupling is
much better and less obtainable interfer-
ence will reach the antenna. Under no cir-
cumstances should the two inductances be
closer than two inches; having them
farther apart is advisable, for a sharper
wave. results. It may be found necessary
to readjust the filament tap slightly to
bring the set to its original, steady condi-
tion. The circuits are then brought into
resonance by varying the antenna series
condenser.

The amount. of antenna current has noth-
ing to do with the output; to the novice
this may seem strange, but to those ac-
quainted with current nodes it sounds rea-
sonable. The maximum antenna current,
at the particular wave, does tell us that the
circuits are in resonance, however, and usu-
ally that maximum output is being obtained.
It is advisable to lower the antenna current
slightly from the maximum value, so that
small changes in secondary constants will
have little effect on the oscillator. It is
better, perhaps, to use looser coupling than
to detune the antenna systemn, as any slight
detuning then has little effect.

The antenna series condenser has no
effect on the wave of the oscillator; it
serves merely to adjust the frequency of
the antenna circuit to that of the oscillator.
The value of capacity necessity in this con-
denser is dependent upon the size of the
antenna and the number of turns in its
coupling coil. On the short waves a small
receiving condenser will suffice for the low-
power transmitters; this condenser may be
double-spaced.
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Licensed by Rider
Radio Corporation.

Pat’'d 5.22-°16_
Patd. 7-27-'26

Clear
Reception
Without Oscillation

Phasatro

E NJOY your radio to the ut-
most this Summer. Prevent
oscillations in the set you've
built, or the set you own—by in-
stalling Phasatrols.

A True Balancing Device for
Radio Frequency Amplifiers

This amazing new Electrad device
is easy to install and adjust. Also
makes tuning to full signal strength
easy-—ends interference to nearby
sets.

Your dealer or service man will
gladly install Phasatrols. Free hook-
up circular and description on re-
quest.

Dept. 27

175 Varick Street,
New York, N. Y.

FREE

Radio Catalog

BEFORE you build or buy a radio

NEW
1927

be sure to consult our new

100 page catalog—sent to you
free. All the latest kits, accessories
and parts—a million dollar radio
stock to choose from.

WE SAVE YOU MONEY

We handle only brand new appar-
atus—standard makes that are
fully guaranteed. QUANTITY sale
of QUALITY parts explains our
low prices. Compare with others
and see why thousands of fans look
to us as radio headquarters. Write
for your copy of this new catalog
today.

* Chicago Salvage Stock Store

Dept. RN, 509 S, State Street, Chicago, U.S.A.

BIIII.D YOIIR OWN
GF THER'S CLOCK

—and then build them
for your friends and
neighbors — Everyone
| wants one—fine_ profits,
no competition. We fur.
nish blue prints and fin.
nishing material, works,
dial, pendulum, welgh!;
etc.
Plain works as low as $5.00.
others with chimes at =«
range of prices to suit every
customer.
Ask for Attractive Free Offer
AMERICAN CHIME
CLOCK COMPANY

1681 Ruffner St..
Philadelphia. Pa.

Now! Different] Teacbes yov
'l‘ﬂek;ﬂlll‘lwllw-l.‘sllt- Stunts,

'I'ﬂ"EM mc

at hom:
today lar-peel-l offer. AE NG

1926 Sunnyside Ave. .Slna‘
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After the transmitter is operating prop-
erly, one may find that better output can
be secured by “juggling” the coupling, the
filament clip and the grid resistance.
Lower grid excitation usually gives a bet-
ter note and circuit conditions may be varied
until a good note, comparatively low plate
current and good output, is secured. The
top of the antenna is the point of highest
voltage and should be well-insulated.

ANTENNA FORMULA

A simiple, rongh rule to follow in select-
ing the length of the single-wire antenna
and counterpoise is to divide the desired
operating wavelength by 4, which gives the
length for both the antenna and counter-
poise in meters; this may be changed to its
approximate value in feet by multiplying
by 3.
A wire parallel to the ground, such as
an ordinary counterpoise, has a higher
natural wavelength than a vertical wire of
the same length, such as the ordinary
short-wave antenna. The  counterpoise
therefore, should be made somewhat shorter
than the aerial, say one foot. With a sec-
ondary inductance of 4 turns and of the
usual size, the 40-meter antenna should
have a length of about 30 feet; the count-
erpoise, which may be run in any direc-
tion, as long as it is kept in the clear, may
be made about 29 fect long. It is not im-
portant to have great height in a short-
wave antenna; but it is extremely im-
portant to keep it in the clear so that the
racdiated wave may at least start off right.
Height is not so important on the short
waves; because the so-called “ground wave”
is rapidly absorbed and the great distances
are covered by that part of the radiated

energy which is reflected down from an
ionized layer above the surface of the
carth and wusually referred to as the

“Heaviside” layer.
DRILLING THE INSULATORS

A good lead-in may he made from a pair
of pyrex bowls. These are drilled with the
aid of a small three-cornered file which
has been ground down to a point on a
grindstone.
an ordinary breast-drill and the glass is
kept moistened with turpentine during the
operation. Two holes are drilled in a piece
of boxwood, large enough to allow the ends
of the bowls to slip through to the glass
rim, which holds them securely in place
when the wood is fastened down. Other
holes are drilled in the wall and the wood
is screwed down, holding the bowls securecly
in place.over the holes in the wall. The
holes in the bowls should be drilled origi-
nally to take a No. 10 wire, so that any
convenient size may be used later.

Fine -antenna insulators may be made
from glass towel bars, which are often 18
inches in length. Thick-walled glass tub-
ing may be looped at its ends in a Bunsen
flame, and insulators of this type may be
made as long as the tubing.

POWER SUPPLY

Dry cells may be used as plate supply
for low-power, short-wave transmitters;
but a rectifier and transformer arrangement
is, of course, more economical in the long
run. It is better to have separate trans-
formers, one for the filament supply and
one for the plate potential, for when any
appreciable current is drawn from the
lines there will be a drop in filament volt-
age when the kev is depressed, and this is
objectionable.  An ordinary “B” socket
unit may be successfully used on the lowest-
power transinitter with gratifying results.
The ordinary 5- and 734-watt tubes should
not be operated at voltages higher than 750,
ordinarily, if one is to have cool tubes.

Beginners should not attempt to work at
the shorter wavelengths until they under-
stand the operation of the oscillator
thoroughly. There are so many stations
working in the 40-meter band that this is

The piece of file is set into.

ADE especially for Radiola

operation, the AC-4 Uni-
power furnishes ideal “A” current
from your light socket. Once
Unipower is installed (and it’s so
easy you can do it yourself!) you
are through with trouble from dry
“A” batteries. If you wanta com-
pletely powerized Radiola, just
plug a good "B’ eliminator into
the receptacle in Unipower pro-
vided for that special purpose.
Unipower controls “B” current
automatically.

Unipower eliminates battery
fuss and worry. It charges itseif
automatically at the right rate. If
you need rapid charging, Uni-
power has a special rapid rate
in addition to its normal trickle
charge. With Unipower no atten-
tion is necessary except the occa-
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Light Socket
Power

for your
" RADIOLA

sional addition of distilled water.
Even if you forget this, Unipower
has an automatic cut-off that pre-
vents damage until you add water.

Unipower is adapted to all
Radiolas except Radiola 30. It is
- made by the makers of the famous
Gould Batteries for automobiles,
submarines, railways, farm light-
ing, fire alarm service and emer-
gency city power. Gould Storage
Battery Co., Inc., 250 Park Ave.,
New York.

Unipower AC-4 { for
Radiolas] $33.00.
For sets using 2014
tubes or equivalent
— Unipower AC-6-
HA, $42.50.

[Unipower

AUTOMATIC <A”

POWER WITH

“B” POWER CONTROL

RADIO CABINETS!

SEVERAL REGULAR MODELS

WE ALSO BUILD CABINETS ESPECIALLY FOR
THE LC-27, UNIVALVE, and HAMMARLUND
ROBERTS HI-Q RECEIVERS

Write for free catalogue of tables, cabinets, and panels.

Southern Toy Company, Inc., Hickory, N.C.

WANTED--Radio Merchandise

MORRIS PARK RADIO cCoO.
E. [80th St. and Morris Park Ave., New York City
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(Morse and Wireless) and RAILWAY ACCOUNTING taught thor-
oughly. Big salaries; great opportunities, Oldest, largest school.
Endorsed by Telegraph, Railway, Radio, and Government officials.
E:g;enses low — opportunities to enrn large portion, Catalog free,
PDODGE’S INSTITUTE, Swan Street, Valparaiso, ind.
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In the New

LOFTII\I -WHITE

Constant-Coupled
RECEIVER ’

One of the real sensations of

the

present -radio

You will Find

HAMMARLUND

Condensers and Ceils

ESSRS. Loftin and White

and twenty-six other well-
known designers have paid the
highest possible tribute to Ham-
marlund leadership by officially
specifying Hammarlund Preci-
sion Products for their newest
circuits.

season,

What more convincing evidence
could there be of Hammarlund
superiority—what better recom--
mendation could you wish be-
fore deciding on Hammarlund
Condensers and Coils for your
receiver?

IWrite for Descriptive Folder

HAMMARLUND MFG. CO.
424-438 W. 33rd Street, New York City

Forw Betton Radior
,Hﬁmmarlund
PRECISION

PRODUCTS

e s e a i

EROST-RADIG

BAKELITE and METAL
FRAME RHEOSTATS

More than 60 leading set man-
ufacturers are using Tln\('
Radio Rheostats because they
have found they offer utmost
value and highest quality at
prices that are right. You can
pay more than our prices for
rheostats but your money will
not buy any finer apparatus. )
Cheice of Metal Frame or Bakelite Type,
any resistanee from 2% to T3 ohms, Llﬁ
prices: Metal Frame, 50c; Bakelite, T73c.
Your dealer can supply you with these and
othier Frost- Padw products.
Send NOW for sur FREE Literature

WWrite us today for a supply of our valuable folders
and booklets telling all about Frost-Radio Rhcostats
and other items for your set. FREE on request.

HERBERT H. FROST, Inc.

160 N. La Salle St- New York
CHICAGO Los Angeles

_ever,

a good wavelength to select. The complete
20 meter transmitter described in the Jan-
uary Rapro News (see page 840) may be
operated successfully at 40 meters with the
following modifications:

Primary coils.......... vee.. 16 turns
Antenna. ..o.vveeeneennnnn 30 feet long
Counterpoise.......about 29 feet long
R.F.-choke coil......... v....100 turns

Other circuit parts are as given in the
previous article, or as herein described.

Building A 36-Inch Cone,
Speaker

MmUY

(Continued from page _1351)

local and distant stations. Further tests
included a different set, with transformer-
coupled audio, using the 112 type of tube
in the last stage, with 135 volts on_the
plate, and 9 volts negative grid bias. With
this arrangement, greater volume was ob-
tained, tocrether Swith  somewhat better
quahty, espec1ally when full volume was
used. A straight resistance-coupled am-
plifier was also used, with high-mu tubes
in the first two Stages, and the 112 type
in the output stage. This amplifier also
worked beautifully. Of course, if the
larger power tubes, such as the 171 or 210,
are available, they should be used, for they
will operate the cone more satisfactorily,
just as they will any speaker.

One thing is certain: A home-made cone,
carefully built and adjusted according to
instructions, will. work, and work right,
provided, of course, that the amplifier is
doing its share. And when a 36-inch cone
works right, the music has a richness and
timbre not even remotely approached by
that from the smaller cones and horns;
especially on the bass notes, which pour
forth with a fine resonant quality that is
delightful to hear. The higher frequencies
are not by any means slighted, however,
and the soft voice of a violin, for instance,
is reproduced with marvelous sweetness
and purity.

Beginnhing Experimental
Work

(Continued from page 1323)

11T TSP LR,

signal strength also decreases until it is
hardly audible. Note the result on a piece
of paper. Now, without changing any of
the tube arrangements or voltages, quickly
insert the other radio-frequency trans-
former, (here the test leads will come in
handy), and tune in the same station. This
again is done with the meter switch open.
Again decrease the resistance until the sig-
nal is inaudible. ILet us presume that the
first radio-frequency transformer gave us
an audibility reading of 5 and the second
gave a reading of 6. This means that the
second signal was stronger because it gave
the greatest variation of current in the plate
circuit. Therefore, we are quite safe in
presuming that the second combination will
give the best all-around results. It is, how-
best to conduct such a test under
various conditions of reception and on both
local and DX stations, before final conclu-
sions are drawn.

USE OF

It is very often handy to know just how
much current is being drawn by the plates
of the tubes in a radio circuit. This is best
determined by means of having a scale
reading from 0 to 50 rmlllammeters In
order to determine the total drain on the
“B” supply, connect the meter in series

MILLIAMMETER
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Give Your Radio a Fair Chance!

EASY LASTS
TO A LIFE

INSTALL TIME
Efficient on all No sagging
circuits—non wirgs—no

directional— corrosion—al-
more stations ways in service.
logged.

“Super Ball Antenna

This new Antenna will actually make your set
produce results you never thought possible. It
will increase the selectivity, clarify the tone and
minimize static.

30 Day Unqualified Guarantee By The
Manufacturer

See your dealer today. An army of
satisfied users in America and Europe.

YAHRLANGE

mowavkee. wi1s. "INCORPORATED

[ Wonderful New )
RADIO LIGHT

DETROIT. MICH.

Curved omii Dxrectly
Extension On The
Casts Dials—No
Light Glare
i [Fand
-
)
ESIGNED especially for radio use. Adjustable
shade permits light to be directed exactly

where wanted. Extra long silk cord has standard
socket DIug.
Finished in beautiful soft bronze over all

weighted to Drevent tipDing.
If dealer cannot supply, send check or
money order, amount $3.00. All charges
covered. Money-back guarantee.

VIMCO MFG. COMPANY, INC.,
721-C Ellicott Sguare Buffalo, N. Y,

VIMC RADIO

LIGHT
EL-FON

PARTS FOR PHONO-RADIO COMBINATION SET.
See April and subsequent issue ¢f Radio News—article
““Combining the Phonograph and Radio.”

Osciltater’ Goil
2060 Henry Choke .
Output Unit (Impedance

Base

nd Condenser

. Sent prepaid on receipt of money order.

Fully guaranteed. Jobbers and dealers wanted.
Manufactured by

INTERSTATE SALES CO.
1142 Broadway New York City

The

treated wood panel

new  specially

now used and recom-
mended by leading

engineers.

The Lignole Corporation

508 S. Dearborn St. Chicago, Illinois

You can be quickly cured if you

[STAMMER

Send 10 cents for 288- page book on Stammering
and Stuttering, *fts Cause and Cure.”” It tells
how T cured myself after stammering 20 yrs. B, N.
BOGUE, 6967 Bogue Bldg., 1147 N. lll. St..
Indianapolis.

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave., N. Y. C.
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with the “B—" lead as shown in Fig. 9 at
MA. To measure the drain of only one

tubc at a time, connecct the meter succes- .

sively in the positive leads of the various
tubes as indicated by the X’s in Fig. 9.

The use of a milliammeter is especially
valuable for determining the proper grid
bias or grid voltage (“C” battery) to be
applied to the grid of an audio-frequency
amplifier tube. Connect the meter so that
it will show the amount of plate current
drawn by the particular tube to he adjusted,
and tunc in a loud signal. The needle will
probably fluctuate considerably. Adjust the
“C" bias until the needle fluctuates the least
under a strong change in signal strength.

RECORDING YOUR RESULTS

It is obvious that the suggestions given
in the foregoing paragraphs are adaptable
to many changes. I'or instance the experi-
mental table layout can be made to suit any
couditions under which the experimenter has
to work. Then, too, the audibility meter
can be used for testing almost anything
{rom antenna and ground connections to
audio-frequency amplifying transformers
and grid leaks. MNuch of the fun of radio
is to be found in the comparison of one
instrunmient with another and this can only
be done accurately with some sort of .mecas-
uring instrument, such as the audibility
meter described.

There is a final point which must be
stressed, and that is that you must always
keep records of the results obtained. Other-
wise, in a week or so you may have to
duplicate  your work, just because your
memory was not as reliable as you thought
it was. [ach and every experiment that
is carried out should be recorded. Not only
must the results be put down, but the par-
ticular conditions under which the results
were obtained; as well as any unusual
phases of apparatus, arrangement, voltages,
etc.

Such records as those mentioned are not
only valuable to the experimenter himself,
but in the past such records have often
proved to be of value. TFor instance, many
law suits involving radio patents have been
decided by the evidence of memorandum
notes made by the experimenter at the time
the work was being carried on.

Ways of Reducing
[nterference

(Continued from page 1337)

T T

the shaft may be fitted with a dial or
knob.

IF'or instance, in IFig. 9, we have taken
a few turns off the sccondary coil of the
tuner and have replaced them at “P,”" mak-
ing it possible to couple to “P” a circuit
consisting of a secondary coil and a vari-
able condenser. This secondary coil may
be made exactly the same as the secondary
cotls of the receiver. The coil “P” may
consist of perhaps thrce to five turns of
wire wrapped around the secondary “S.”
This is another form of rejector circuit
and when tuned to the wavelength of the
interfering  station will suppress  signals
{rom that station.

It should hc possible to remedy, if not
cure, any reasonable amount of interier-
ence that may arisc at the present time by
adopting one or the other of these expedi-
ents.  Each case of interference requires
individual attention and treatment. FEach
case is different, depending upon the local
conditions, the number of interfering sta-
tions and the power of these stations.

Unless the conditions are extreme the ex-
perimenter and listener-in should have no
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Schematic diagram of the Jewell Audio Amplifier, showing how
to adapt the El-Fomc Pick-Up to it for Phonograph
Reproduction.

=
“~with the
EI-FONIC

capacitylpick up

YOU CAN MODERNIZE
Your Portable Phonograph

Put “PEP"” and a DANCE PUNCH into it so you will have more than a pig squeal
to entertain with, this coming vacation.
A PROFITABLE BUSINESS AWAITS THE AMATEUR AND THE EXPERI-

ENCED RADIO FAN BY ELECTRIFYING OLD MODEL PHONOGRAPHS FOR
OTHERS.

PRICE

$1450

Established below

list during a lim-

ited period for the

experimenter
only

With every El-Fonic
Pick-Up a complete
set of blueprints and
instructions of how to
build the Jewell
Audio Amplifier.
And the El-Fonic
Phone - Radio
Receiver.

The El-Fonic capacity pick-up and the Jewell Audio Amplifier that use the im-
pedance Grid Leak will bring any old model phonograph up to date and the
quality of reproduction is far superior to anything that has been accomplished
heretofore either in the Phonograph or the Radio.

EL-FONIC CHOKE

2,000 HENRIES GRID
IMPEDANCE LEAK

BUILD THE EL-FONIC PHONO-RADIO
RECEIVER

and enjoy both Radio and Phonograph as you
never have before. The Jewell Audio Amplifier
insures perfect reproduction. Complete details

in Radio News by F. A. Jewell.

Forwarded by Parcel Post Prepaid upon receipt of
remittance.

ADAMS-SIBLEY
DEVELOPMENT CORPORATION
119 West 63rd St. New York, N. Y.

PREVENTS MOTOR BOATING

—

— POSITIVE ELIMINATION OF =

INTERFERENCE

. EB,, wa E
E"XET%"’. w PRICE $Y()0 TRB P

Pt 06 oo 0.0 0 ) N .
L_m.;‘ijxf i Positively eliminates interference. Increases Distance, Increases
il T Volume, Increases Selectivity, Reduces Static. Works on all sets,
including loop sets.

ON SALE AT YOUR DEALERS, or will be sent upon receipt of check, money order

or cash by the manufacturer, under money back guarantee.

Manufactured by

WALTER E. BATHGATE CO.,, Inc., 65 West Broadway, N. Y.

As one of the oldest patent
firms in Ameriea we give in-
venfors at lowest consistent
charge, a service noted for

results, evidenced by many well known Patents of extra-
ordinary value. Book, Patent-Sense, free.

Lacey & Lacey, 63! F St. Wash.,, D C. Established 1869.

RADIO IS BETTFR WITH
BATTERY POWER

NATIONAL CARBON COMPANY, Inc.
New York San Francisco

www americanradiohistorv com


www.americanradiohistory.com

“Radio’s largest—
kit supply house
STABLISHED_30YEAR§,
Build The

improved |
Browhing-Drake

The Circuit that has PRICE
held its

beld its popularity 6 @485

Samson Push
Pull Power

Amplifier §45.05

PRICE (complete kit)

World’s Record
Super

This famous Super-Het using Scott
Transformers, with two filter is
working the coast nightly on a loop

from Duladelphins. . .967.50

BUILD THE

ULTRA “5”

With An Original, Authentic Kit
from Radio’s Largest Kit House

“The Superhet”

Simplified . . . .. » _Price$49.75

The ONLY SUPER without a

Harmonic

 Madison-Moore

WRITE FOR OUR PRICES
ON THIS KIT.

Our Circular

1S NOW READY

It Will Pay Set Builders to Send for
This

M & H SPORTING GOODS CO.
512 Market Street, Philadelphia, Pa. |

To get the utmost from
those new High-Mu tubes
to official

ESIGNED specifica-
tions for use with the new Radi-
otron and Cunningham Resist-

ance-coupled High-Mu tubes, the new
Lynch Metallized Resistance Coupled
Amplifier Kit will give you perfect tone
with full volume. May be used with any
receiver. At all good dealers, or by
mail, prepaid $9. Write for literature.

ARTHUR H. LYNCH, INC,,
Member RMA
250 West 57th St., New York, N. Y.

TLISTEN-IN on oars! A WIRELESS from MARS
with a big kick!' Nine peoble out of ten ACTUALLY
drop it with great astonishment! Send 15¢ (coin) and
“‘tune-in’’ on a barrel of laughs!

MARS NOVELTY SHOP
1914 Crystal St., Chicago. Il

difficulty in ameliorating them. But there
is one thing which cannot be eliminated at
the receiving station: that is heterodyne
whistling. This" is generdated outside the
receiver, and the listener-in must accept it
until a redistribution of wavelengths is
made by those who have the authority to
make it. i

s LRI IS

A Double-Heterodyne

Receiver
(Continued from page 1359)

G

the rectifier a milliammeter, for the pur-
pose of assisting the operator to adjust the
second heterodyneé to the mid-point of the
second I.F. amplifier. band.

ADAPTATIONS FOR AMATEUR USE

No doubt those readers who are accus-

tonmed to designing and building their own
receivers will experience no difficulty in
adapting the principle of the -double-
heterodyne .receiver -to their own uses.
There are several ways inn which this can
be done.  In the first place, of course, a
complete outfit cdn be designed to operate
on any desired wavelengths, using inter-
mediate frequencies which mneed not, of
necessity, be the same as those employed
in the beam receivers.

For the first I.F. amplifier a wavelength
of about 800 or 1,000 meters might be
chosen, while for the second LF. amplifier,
a wavelength of about 5,000 would be suit-
able. VWhichever arrangement is adopted,
however, very careful shielding will be
necessary in order to prevent the various
circuits from picking up signals on the
wavelengths to which they are tuned.
When the arrangement is first tuned, care-
ful adjustment of the intermediate fre-
quencies will also be necessary in order to
avoid interference in one or more of the
circuits from harmonics of one of the
heterodynes.

Those already possessing a superhetero-
dyne can very easily use it in the double-
heterodyne arrangement by employing it as
the second I.F. amplifier. TIts second de-
tector and A.F. stages can then be used
as they stand, without further alteration.
The only alterations necessary will be in the
input circuit. The loop aerial will have to
be eliminated and the loop terminals of the
set connected to the secondary windings of
the filter circuit between the first I.F. cir-
cuit and the first detector.

The first L.F. circuit, if the outfit is to
be used for ultrashort-wave work, might
very well, for experimental purposes, con-
sist of the R.F. portion of a neutrodyne
receiver. This would give two or three (as
the case may be) very efficient stages of
stable first I.F. amplification. Once a suit-
able wavelength has been found for it to
operate upon, the tuning controls of this
part of the circuit need never be touched
again, unless it is necessary to move them
to avoid harmonic interference from the
second heterodymne.

The output of the neutralized R.F. stages
of the neutrodyne would, of course, have to
be disconnected from the detector, and led
to the primary of the filter transformer
connecting the first LF. amplifier to the
first detector of the superheterodyne unit.
This filter would have to be tuned to the
wavelength of the first LF. amplifier.

AERIAL INPUT CIRCUIT

The aerial input circuit will have to be
built in a special manner. It requires two
tubes, one for the first heterodyne and one
for the “modulator” circuit.

The entire circuit arrangement is shown
in Fig. 2, and values of components are
given for an aerial input circuit suitable
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Control your
charger or etther automatically with the

Yaxley
" Automatic
Power Control

Turn on your set and the power control

“B” eliminator and trickle

a\nomatic_ally cuts in your “B’ elimina-
tor. cutting out your trickle charger.
Turn off your set and the control cats
out the "“B" eliminator and cuts in your
trickle charger. Sure and reliable.

No. 444—Series Type ........... 5.00
At your dealer’'s. If he
cannot  supply  you send his
name wlth your order (0

Yaxley Mfg. Co.

Dept. N, 9 So. Clinton St., Chicago

XL
m

Condenser Ti
IS your Radio set giving trouble?
Do the condensers have to bhe re-
placed frequently? Are you aware

@ that this annoyance can usually be
traced to the use of imperfect con-
denser tissue paper?

Condensers built with DEXSTAR
Condenser Tissue, will give longest
service and highest efficiency. ASK
your dealer to ask the manufacturers,
to use DEXSTAR Tissues only, as
insurance against condenser bhreak
downs.

C. H. DEXTER & SONS, Inc.,

Specialists on High-Grade Condenser Tissues
Windsor Locks, Conn.

Mr. Radio Manufacturer:

Do You Want More Export Business?

Man with 15 years merchandising experi-
ence desires connection with progressive
radio manufacturer wishing to expand
his export business, or is desirous of
starting an export branch.

To the progressive radio manufacturer
who wishes to more fully develop this”
highly lucrative market, I desire an op-
portunity to demonstrate my ability.

Salary is not of first consideration. An oppor-

tunity is wanted with a wide awake concern,
where merit will be recognized.

LBOX 263, Radio News, 230 Fifth Ave., N. Y.
J

UX POWER TUBES installed in any set
without rewiring by, Na-Ald Adapters
and Connectoralds. For full information
write Alden Manufacturing Co., Dept.
K-28, Springfield, Mass.
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{for reception on 25 to 50 meters. For
longer waves the design will, of course,

have to be altered. The arrangement shown
in Fig. 2 is suggested for experiment, but
it is not recommended for general use, be-
cause the first heterodyne oscﬂlates on the
broadcast waveband, and, being coupled di-
rectly to the aerxal it will radiate and
cause interference. Tt is thus better to de-
sign a special first L.F. circuit to operate
somewhere above 1,000 meters.

When this experimental circuit has been
set up and preliminary adjustmcnts nnde
the only controls which will require manip-
ulation are the condensers C2 and C3 in
Tig. 2; ie., the aerial-tuning condenser and
the first heterodyne condenser. All  the
other controls, once set for most satisfac-
tory operation, remain fixed.

The tuning of such a combination is
therefore 1o more complicated than the
tuning of an ordinary superheterodyne; and,
as the tuning of the aerial circuit will be
sontewhat broa(l it practically resolves itself
into a one- control recciver. In this connec-
tion, especially for ultra-short-wave worl,
the experimenter is advised to use as the
first heterodyne condenser an instrument
with a very good vernier gear of high
ratio; for the tuning here will be excecd-
ingly sharp, and stations will easily be
passed over if the control is not fine enough.

Also, as stated above, it will be neces-
sary to screen the first and sccond LF.
circuits carefully, if this is not already
done, in cases where a neutrodyne and a
superheterodyne are combined.

In the event of such an adaptation being
made use of for experimental purposes,
trouble may be looked for in the second
detector and ALF. stages of the superhetero-
dyne.  Such enormous amplification is ob-
tainable by means of this arrangement that
these tubes may casily be overloaded. In
such an cvent either they will have to be
replaced by larger tubes or another 1iube
of the same type may be connected in paral-
lel with cach socket.

It a seven-tube superheterodyne and the
R.IF. section of a standard five-tube ncu-
trodyne are employed as adaptors, the total
number of tubes required for the entire
arrangement amounts to eleven! Hence our
opening remarks anent the financial side of
the question.

ENORMOUS AMPLIFICATION OBTAINED

As to the amount of R.F. amplification
which can be obtained by the double-hetero-
dyne method: if the two first L.IT. stages
are put on a wavelength of about 1,000
meters it is not difficult to get an amplifica-

tion of six or eight per tube. and a simple
be

resistance method of stabilization can
used.
If we get an amplification of, say, only

six per tube, our total amplification for
the first I.F. is 30.

an amplification of about 12 per tube: so,
with three stages of amplification in the
second ILF. we get a total R.F. amplifica-
tion for the entire outfit of over 60,0001
This figure cannot be approached, on ultra-
short wavelengths, by any other method of
R.TF. amplification, and does not take into
account the amplification given by the de-
tectors.

There will be no tendency towards inter-
action for feed-back between the two am-
plifiers, for they are on different wave-
lengths, and the wavelengths of both also
differ from that of the received signals.

The system can easily be arranged for
C.W. reception in a nuniber of ways. One
of the amplifiers can be made to secli-
oscillate to provide an audible beat note,
or a third heterodyne circuit can be coupled
to the aerial circuit or any of the LF.

stages, and so adjusted that an audi_ble
beat note is produced with incoming
signals.

If we put the second |
1.F. amplifier on 5,000 meters we shall get|
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A ain Leads the Way~
to BETTER RADIO with-

RESISTOGRAD

ART-DIAL

A non-inductive variable Resistor useful
as Variable Grid Leak, Oscillation con-
trol in T.R.F. circuits, Volume and Re-
generative control and  as  Regulator  of
voltage output in ‘B’ Battery elimina-
tors.  Active compound_ is hermetically
sealed in molded case. Range from prac-
tically zero to 30 megohms. $1.25

CENTRALINE
CONDENSER

A de luxe Velvet-vernier tuning control combin-
ing seientific accuracy and artistie appearance
White and black figures in combination give clock
wise and counter-clockwise readings. MMade the
substantial Pilot way to easily carry *‘gang’”
densers without slip or backlash.

con-
95¢.

(At right) A suber-efficient variable
condenser with practically mno dielectric
losses.  Its very low minimum capacity
brings in low wavelength stations. Very
low power factor. Stations are spread
equally without crowding. § to 23 plates.
$1.90 to $2.50

Other new Pilot parts include I’ilot-lite
Iluminated Dial, Pilotran Audio Trans-
former, Shock Proof Socket.

N

ENGLAND
T:.A. Rothermel, Ltd.

BRAZIL
24 & 26 Maddox Street

Samucl] Meyer

ILOT

iro ent St., n W1,
o *’:;g;;;;;}“ .y’ ELECTRIC MFG.CO.INC. " “Rustraia
Samucl Mey 7 . 323 BERRY ST.BROOKLYN.NY. Ugited Diuributors Lud,

367 Bartelome Mitre. Buenol Alres mros

MAY
 BLUEPRINTS

You can obtain a complete set of
Blueprints for these receivers direct from RADIO NEWS

THE PHONO-RADIO COMBINATION SET
Radio News Blueprint Article No. 18...... e
THE MODERNIZED BROWNING-DRAKE RECEIVER
Radio News Blueprint Article No. 19..
A NEW PUSH-PULL AMPLIFIER
Radio News Blueprint Article No. 20. . ...ttt eenronssasadl.25

Order Direct from RADIO NEWS

230 FIFTH AVENUE, NEW YORK, N. Y.
MENTION NAME OF RECEIVER AND ARTICLE NUMBER

L

sesevessssessd$l25

B s 1 I &
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SU’E!MUSICAL PERFORMANCE/

Thordarson transformers are fa-
mous for their great tonal purity
and are standard equipment on
the majority of quality receivers.
Unusually faithful reproductive
powers. Ideally adapted for use
with cone type speakers.

THORDARSON POWER COMPACT

“The complete power am-
. plifier foundation unit.
Contains (1) a power sup-
ply transiormer, (2) a
center tapped filament sup-
ply for the power tube,
(3) two 30 henry filter

chokes, " (4) two buffer
condensers of 0.1 Mid.
each, —all in one com-

pound filled case. Greatly simplifies wiring
of complete power amplifier and B elimina-
tor. Type R-171 for Ravtheon rectifier and
UX 171 power tube, $15.00. Type R-210
for UX 216-B rectifier and UX 210 power
tube, $20.00.

SEND FOR THIS FREE BOOKLET
POWER from the LIGHT SOCKET

STE T LI L LR R LY EE L P L YT

THORDARSON ELECTRIC MFG., CO.
500 W. Huron St., Chicago, Il

| |

1

1

: Gentlemen : Please send me your booklet
1 “Power from the Light Socket” describing
g Dbower amplifiers using your new power com-
1 Dbacts.
1

1

1

1

1

1

1

Name

Address .. . .
R T S
Loud Speaker Reception

GUARANTEED

With MULTIVALVE
One Tube Set or Kit

Multivalve Tube Multivalve Tube and
with blue prints

of circuit and list" 6'50 S?r,llr} blue prlnt<$7 50

T L L LTI

of parts ...eees of clrcult and list

of parts .......
Cfomst:tletglydAssembled Kit Standardyne
of andardyne, a i
Multivalve 75 :ull)vee scz‘r:m;‘{eg;$3l 50
ready fur mr— in cabinet .
ing ...e.ie.

SPARKS RADIO SERVICE CO.
Dept. R, 35 West 25th St.,, New York, N. Y.

IMPROVE ANY SE
CARBORUNDUM STABILIZING DETECTOR
UNIT. CARBORUNDUM GRID LEAKS
AND RESISTORS
SEND FOR HOOK-UP BOOK

THE CARBO‘RUNDUM COMPANY, Niagara Falls, N. Y.

The Radio Act of 1927

(Continued from page 1318)

(T

am

licenses granted by Federal authority, and no such license
shall be construed to create any right, beyond the terms,
conditions, and pericds of the license, That nho Derson,
firm, company, or corboration shall use or obDerate any
abbaratus for the transmission of enersy or communica-
tions or signals by radio (a) from o¢ne place in any
Teryitory or possession of the TUnited Ntates or in the
] rict of Columbia to another blace in the same Terri-
possession, or District; or (b) from any State,
'1‘(1111015, or possession of the TUnited States, or from
the District of Columbia fo any other HState, Territory, or
nossession of the United States; or (c¢) from any Dplace
in any State, Territory, or bossession of the TUnited
>‘~Lnte or in the District of Columbia, 10 any place in
any fmewn country or to any vessel; ov {(d) within any
\ldt(‘ when the effects of such use extend beyond the
borders of said State, or when interference is caused by
such  use or opemtwn with the transmission of such
enerey, communiecations, or signals from within said State
to any place beyond its horders, or from any place beyond
its borders to any Dlace within said State, or with the
transmission ov reception of such energy, communications,
or sigpals from and/or to places heyond the borders of
said State; or (e) upon any vessel of the United States;
or (f) upon any aireraft or other mobile stations within
the United States, excepbt under and in accordance with
this Aet and with a license in that behalf granted under
the provisions of this Act.

Section 2. Tor the purposes of this Act, the TUnited
States is divideq into five zones, as follows, The first zone
shall embrace the States of Maine, New Hampshire, Ver-
mont, Massachusetts, Connecticut, Rhode Island, New
York, New Jersey, Delaware, Maryland, the District of
Columbia, Porto Rico, and the Virgin Islands; the second
zone shall embrace the States of Yennsylvania, Virginia,
West Virginia, ©Ohio, Alichigan, and XKentucky; the third
zone shall embrace the States of North Carolina, South
Carolina, Georgia, Florida, Alabama, Tennessee, Missis-
sippi, Arkansas, Louisiana, Texas, and Oklahoma; the
fourth zone shall embrace the States of Indiana, Illinois,
Wisconsin, Minnesota, North Dakota, South Dakota, Jowa,
Nebraska, Kansas, and Missouri; and the fifth zone shall
cmbrace the States of Montana, Idahe, Wyoming, Colorado,
New Mexico, Arizena, Utah, Nevada, Washingten, Oregon,
California, the Territory of Hawaii, and Alaska.

Section 3. That a commission is hereby created and
established to be known as the Federal Radio Commission,
hereinafter referred to as the commission, which shall be
composed of five commissioners appointed by the Presi-
dent, by and with the advice and consent of the Senate,
and one of whom the President shall designate as chair-
man: Provided, That chairmen thereafter elected shall be
chosen by the commission itself.

Each member of the commission
the TUnited States and an actual
State within the zone from which apbeinted at the time
of said appeintment. Not more than_one commissioner
shall be appointed from any zone. No member of the
commission shall be financially interested in the manu-
facture or sale of radio apparatus or in the transmission
or cperation of radiotelegraphy, radiotelephony, or radio
broadeasting. Not mere than three commissioners shall
be members of the same political party.

The first commissioners shall be appointed for the
terms of two, three, four, five, and six years, respectively,
from the dafe of the taking ‘effect of this Act, the term
of each to be designated by the President, but their suc-
cessors shall be appointed for terms of six years, exceDt
that any Derson chosen to fill a vacancy shall be ap-
pointed only for the unexbired tcam of the commissioner
whom he shall succeed.

The first mceting of the eommission shall be held in
the city of Washington at such time and place as the
chairman of the commission may fix. The commission
shall convene thercafter at such times and places as a
majority of the commission may determine, or ubon call
of the chairman thereof.

The commission may appoint a secretary, and such
clerks, special eounsel, experts, cxaminers, and other em-
ployees as it may from time to time find necessary for
the proper performance of its duties and as from time
to time may be appropriated for by Congress.

The commission shall have an official seal and shall

shall be a_ citizen of
1esident  citizen of a

annually make a full 1eport of its operations to the
Congress.
The members of the commission shall receive a com-

pensation of $10,000 for the first year of their service,
said year to date from the first meeting of said eom-
mission, and thereafter a combensation of $30 per day
for each day’s attendanece upon sessiops of the comumis-
sion or while engaged ubon work of the commission and
while traveling to and from such sessions, and also their
necessarvy traveling expenses,

Section 4. Except as otherwise provided in this Act,
the commission, from time to time, as public convenience,
interest, or necesmn requires, shall—

(a) Classify radio stations;

{b) TPrescribe the nature of the service to be rendered
by each class of licensed stations and each station within
any class;

(c) Assign bands r
the various elasses of stations, S
wave lengths for each individual station

of frequeneles or wave lengths to
and assign frequencies or
and determine

the power which cach station shall use and the time
during which it may operate;

(d) Determine the location of classes of stations or
individual stations;

(e) Regulate the kind of apparatus to be used with
reshect to its external effects and the purity and sharbness
of the emissions from each station and from the apparatus
therein;

(f) Make such regulations not inconsistent with law
as it may deem necessary to prevent interference between
stations and to carry out the provisions of this Act:
Provided, however, That changes in the wave lengths,
authorized power, in the character of emitted signals, or
in the times of operation of any station. shall not be
made without the consent of the station licensee unless,
in the judgment of the commluinn, such echanges will
serve Dublic necessity or the provisions of this Act will
be more fully comnlied with;

(z) Have authority to establish areas or zones to be
served by any station;

(h) Have authority to make special regulations ap-
plicable to radio stations engaged in ehain broadcasting;

(i) Have authority to make general yules and regula-
tions requiring stations to keep such records of pro-
grams, transmissions of energy, communiecations, or sig-
nals as_it may deem desirable;

(j) Have authority to exclude from the requirements of
any regulations in whole or in part any radio station
upon railroad rolling stock, or to modify such regula-
tions in its discretion;
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3
With Glass Doors
On Approval— Direct to User

Made for and universally used in the finest
offices throughout the country, Made in
ferent sizes, combining utility. economy and attractive
%gnearnnce Equally well adapted for books or radio,

ood panel ip lower door to conccal batteries. Price com-
plete as shown above, with top, base and three boak sec-
tions with nen-hinding, dlsappearmg, felt-cushioned glass

homes and
sections of dif-

doors in upper two book sections. “waod - hanel door in
lower book section, beautifully finished in nlain golden
oak, $16.25.  In quartered ovak. or in imitation ma-
hogany (willow), with daeors, $18.75. In genuine Xa-
hogany, with doors, $24.00.  Other styles at ecorrespond-
ingly low prices. Shipped direct from factory ON AP-
PROVAL at a considerable saving TO YOU. Write

for new ecatalog No. 66-R.

The C. J. Lundstrom Mfg. Co., Little Falls, N. Y.
\Ianufa(mrers of Fectional Bookcases since 1899
3ranch Office and Warehouse: Kansas City, Mo.

Trade Mark Reg'd U, S. Pat. Office

FIXED CONDENSERS

for

EVERY PURPOSE

Time-Tested, Reliable, Accurate

Tobe Deutschmann Co.

N\ Cambridge Mass. 'd
New1927 Catalog | FREE

Shows phatographs and hook-ups of all latest Kkits,
complete line of cabinets and consoles. accessories
and parts. We are headquarters for all nationally ad-
vertised lines. Dealers and professional set builders
write today for your copy of this big FREE CATALOG,

SHURE RADIO CO., 333A-335 W, Madison St., Chicago

Anrtn,

C. L. PARKER

Ex-Examiner U. S. Patent Office

Attorney-at-Law and Solicitor of Patents
McGill Building, ‘Washington,

Patent, Trade Mark and Copyright Law

LB
e
sRaytheon &
= RECTIFYING TUP
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(k) ITave authority to hold hearings, summan  wit-
nesses, administer oaths, compel the production of books,
documents, and papers and to make such investigations as
may be nceessary in the berformance of It duti The
cammission may make such e\ben(lmlrc: (mtludm" ex-
benditures for rent and personal services at the seat of
government and elsewhere, for law Dbooks, neriodicals, and
hooks of reference, and for brinting and binding) as may
be necessary for the execution of the functions vested in
thie commission and. as from time to time may be ap-
nrobriated for by Congress.  All expenditures of the com-
mission shall he allowed and paid upon the presentation
of itemized vouchers therefor approved by the chaivman,

Section 5. From and after one year after the first
meeting of the commission created by this Aet, all the
powers and authority vested in the commission under the
terms of this Act, except as to the revocation of lie
shall be vested in and exercised by the Secreta
Cawmmerce;  excepdt  that  thereafter the eommission  shall
have power and  jurisdietion to aet ubon  and determine
any and all matters brought before it under the terms of
this sectlon.

it shall also be the duty of the Secretary of Com-
meree—

(

Tor and during a Deriod of one year from the
mecting of the commission created by this Act, to
immediately vefer to the commission all applications for
station licenses or for the renewal or odification  of
existing station licenses.

(B) Yrom and after one year from the first meeting
of the commission ereated by this Act, to 1efer to the
commission for its action any application for a station
license or for the renewal or modifieation of any existing
license as to the granting of which dispute, con-
v. or conflict arigses or against the granting of
\\lmh peotest  is  filed  within ten days after the date
of filing sald application by any party in interest and
any application as to which such reference is requested
by the applicant at the time of flling said application.

() To preseribe the aualifications of station onerators,
to  classify them according to the duties to he per-
formed. to fix the forms of such Icenses. und to issuc
them to such persons as he finds qualified.

() Po suspend  the  license of any operator far &
neriod  not «ding  two  yea upon proof sufficient to
fy him that the licensee  (a) has vielated any pro-
m of any Aet or treaty binding on the United States
which the Seeretary of Commerce or the commission Is
authorized by this Act to administer or by any rexulation
mide by the commission or the Secrctary of Commeree
under any such Act or treaty; or (h) has fuiled te carey
out the lawful orders of the master of the vessel on
which tie is employed; or (¢b has willfully damaged or
permitted radio apparatus to be damaged; or (d) has
transmitted superfluous radio commumnications or signals
or radio communications containing profane or obscenc
words or language; or {e) has willfully or maliciously
interfered with any other radio communications or signals.

(15 To inspect all transmitting apbaratus to ascertain
whether in  construction and operation it conforms to
the requirements of this Act, the rules and regulations
of the licensing authority, and the license under which
it is constructed or operated.

(F) To report to the commission from time to time
any viokations of this Aet, the rules, regulations, or
orders of the commission, or of the terms or condi-
tions of any Meense.

() Ta designate call letters of all stations.

(H) 'To cause to be published sueh call letters and
such other announcements and data as in his judgment
may be required for the efficient operation of radio sta-
tluns subjiect to the jurisdiction of the United States and
for the proper enforcement of this Act.

The Secretary may refer to the commission at any time
any matter the detcrmination of which is vested in him
by the terms of this Act.

Any berson. firm, company, or corporation, any State
or political Qivision thereof aggrieved or whose interests
are adversely affected by any decision, determination, or
regulation of the Secretary of (mmnelu' may appeal there-
from to the ecammission by filing with the Secretury of
Commerce notice of such appeal within thicty days after
sueh  decision or determination or promulgation of such
regulation, Al papers, documents, and other records,
pertaining to such application on file with the Secretary
shall thereupon be transferred by him to the commission.
The ecommission shall hear such appeal de nove under
such rules and regulations as it may determine.

Decisions by the commission as to matters_so appealed
and as to ali other matters. over which it has Jurlsdie-

o
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THE MOON POOL. by
1

A. Merritt, ranks first for

astounding situations and

extraordinary science. Here

the author invents an in-

credibly amazing science,

which is neither electricity
nor light nor anything you have ever thought
of. And every chapter is chock-full of astound-
ing adventurc that will sustain your breathless
interest throughout.

THE TIME MACHINE. Long before Ein-
stein pronounced his theory, H. G. Wells had
written this famous story, which tells how an
inventor perfects a most ingenious machine
which projects him into the future, so he can
see what the world will look like, not hundreds,
but thousands of years hence.

THE STAR OF DEAD LOVE, by Will H.
Gray. One of the most charming tales it has
been our good fortune recently to read. The
scheme is so novel, the science so good, that we
do not wish to give it away in advance.

THE MAN WHO WAS, by Walter Burch.
This new author presents a most unusual tangle
that might happen if you should discover some-
time that you were supposed to have been dead.

THE SINGING WEAPON, by Bent Prout.
Practically everything in nature has its funda-
mental vibratory reaction. If the note is pow-
erful and persistent enough, objects may even
be shattered. The present story has this phe-
nomenon as its basis.
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‘BUILDERS AND OPERATORS OF AMLRICA S FIRST RADIC OPLRATED ALTOMOBILE™

HOUDINA RADIO CONTROL CO

RADIO AND ELECTRICAL ENGINEERS
119 DOTY STREET
KAUKAUNA, WISCONSIN

Address teply to:

Gentleren:

Thls 13 %5 2dvise that we nave been
usling an "ESSO" Dynamotor ror almost two years to supply
the plate current for the tubes of our Radls Siation
"2XAX" wnlich we use to control "Amerlca's [irs: Radlo
Operated A.tonobile"

Thls Dynamotor is operated on -3
Volt Storage Battery source and we have [ound Lt funct-
1oning properly at all tines, under all Loqdi'la'ls and
15 all kinds of wealner.

We do not heasltate <o reconazend "I300"
pProZ.its  because we know they are meriious.

EST/1g

BUILDING
RADIO SETS

——1in your spare time

. . . = = 1 5
gom the Radio Association of America. Learn You receive the pricilege of v/ 1 l//'
how to build and repair radio sets. The Asso- buyiny  parts at_ wholesale \ R
ciation will train you—start you out in busi- brices.  You're helped to
ness if you wish. = Be the radio ‘“‘doctor” of make money.
your community. $3 an hour upwards easily JOIN THE ASSOCIATION NOW__
made. Radio offers you a big money-making If you're interested in TRadio for either Pleasure or
opportunity right now. profit, jein the Associatien without delay, Dbeeause we
have a plan “herebyoy?ur membership may not—need nat
—cost you a cent nly a limited rumber of these mem-
» EARNS $500 IN SPARE HOURS berships are aceentable. Write now for details. Write be-
I have at last found myself,” writes Lyle Follick, fore it’s too late.
Lansing, Michigan, “I have already made over $300 This Associaticn has Drepared a beautiful book that
building radio sets after werking hours.” Werner Eich- zives figure-faets regarding the Drofit possibilities of
Ier, Rnchester, N. Y., \\rltes "I have made over $30 a the Radio Industry, the purhose of the Association, and
“961\(1 in m)b spare tmée " the details of the Special Membershin Plan.
. I members are starting radio stores, increasing their
incomes, securing hetter Dpositions, earning big nwoney MAIL THIS COUPON

for the most enjoyuble kind of spare-time work. CICJICICIC OO IC L IE IS I IC

WHAT A MEMBERSHIP MEANS

A membership in the radio Association of Amecrica
enables you to get into Radio and make money from the

RADIO ASSOCIATION OF AMERICA
Dept. RN-5—45(3 Ravenswced Ave., Chicago.
Send me your book and details of your Special Mem-
bership Plan.

T LY

L smmin

start. Name  .........e... 00G000a006000600080a0 e
Sctliou re taught how to build and repair all kinds of AAreSS  uivnerreernsenneraranaen F U,
BHIP EaEe 0088606600008 JoEpaoana6as State.............
\
) DO NOT BUY A NEW SET
before you try one of our super power amplifier and power supply units.
The MAGNIPOWER or the ANODYNE
plugged on your present set will transform it into a modern receiver giving heautiful reproduction
and startling quality with plenty of power. The results will amaze you.
These new products designed by
R. E. LACAULT, E.E.
Originator of the famous ULTRADYNE are described in a free pamphlet.
Ask for it.
Super Heterodyne construction and operation by
R.E. LACAULT, E. E.
is a very complct@ treatise on the subject. It also contains the .
complete constructional details on the new L. R. 4.............. Pl'lce $1 97
Set of four accurate {full size drawings for the construction of the 1
L. R. 4 receiver..... Prlce $ 00
"The R. E. LACAULT
RADIO ELECTRIC LABORATORIES
1931 Broadway and 116 West 65th Street New York City y
. .

UL LT TSR SERD RI L 8Ts n
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WORLD
Radio Units

Save You 509,

‘A" Current .. ik
From
Your
Light
Socket

World L
“A» POWER UNIT

Automatically provides even, s
unvarying “A'" current from
the moment you throw on —

vour set switch. A marvelous

improvement—at less than Complete
half the cost of any similar equipment. _Finer reception,
uninterrupted by *‘fadeouts” and ‘‘screeches.’”” Absolutely
noiseless:__ Assures full tone quality from your set and
wider D X range. Shipped complete, subject to inspec~
tion, on receipt of price—or C. O. D. if you wish.

25 Amp. Unit for sets of 4 tubes or less —3812.75
60 Amp. Unit for sets of 5 tubes or more—$15.75

ttarnyy
Truest B
Power with
World Radio
Storage
&6 - 12 Cell
B?’? Batteries 25 voie
Sturdy construction. Solid Rubber Case protection. Re-
charged for almost nothing. Jndorsed and listed as

standard by Radio News Lab_, Pop. Radio Lab., Pop. Sci.
Authorities.

Just stat: ber wanted,
send No Mﬂney amsi wg “?ﬁlluslixl‘in Baxf’fg (fay
tion. 5% discount for cash with order.

Extra Offer: 4 Batteries in series (96 volts) $10.50.
Battery~6 Volt
Unequaled battery valuel 25
Trickle Charger. Solid Rub-
ber Case. Shipped C. O. D
5.00.Send to-day.
B, dise 00

Cash with_order f

nit.

WORLD BATTERY COMPANY
Dept. 75 Chicago, Illinois
Set your radie dials at 288.3 meters for the
Vartety—New Talent—Always Interesting.

A p——|
Spring Economy Catalog Will
Bring Your Radio Up To Date!
latest radio developments that will prove
a genuine pleasure and help to radio fans
zation is at your service as soon as you
write for your free copy of the catalog.
HAMPTON-WRIGHT
P. 0. BOX 181 INDIANAPOLIS
Quadraformer Book FREE, showing how to
improve_ results amazingly wherever Tuned
WRITE FOR YOUR COPY TODAY
Gearhart Schlueter Radio Corporation

Inst. Standards, Lefax, Inc. and other famous Radio
order is received by Express, C. Q. D., subject to examina~
RadioStorage“A”
ampere capacity. Jdeal for
subject to inspection, for only
%ﬂiﬂ.ny World
1219 So. Wabash Avenue
World Storage Battery Statiom W S B C.
HAMPTON-WRIGHT’S
The new issue is now ready—carrying the
and set builders. This great radio organi-
Specify catalog B-8
SENT FREE
Radio Frequency Transformers are specified.
1719 Van Ness Ave. Fresno, Calif.

Tor Absolute Tone Fidelity hear a FERGU-
SON RECEIVER. Ask the nearest Author-
ized Ferguson Dealer or write us. B

FERGUSON, Inc, 225 West 57th St. ‘New
Y.

York, N.

tion shall be final, subject to the right of appeal herein
given.

No station license shall be granted by the commission
or the Secretary of Comnierce until the applicant therefor
shall have sighed a waiver of any claim to the use of
any particular frequency or wave length or of the ether
as against the regulatory Dower of the United States
because of the previous use of the same, whether by
licensc or otherwise.

Section 6. Radio stations belonging to and operated
by the TUnited States Shall not be subject to the pro-
visions of sections 1, 4, and 5 of this Act. All such
Government stations shall use such frequencies or wave
lengths as shall be assigned to each or to each class by
the President. All such stations, except stations on board
naval and other Government vessels while at sea or beyond

_the limits of the continental United States, when trans-

mitting any radio communication or signal other than a
communication or signal relating to Government business
shall conform to sueh rules” and regulations designed to
prevent interference with other radio stations and the
rights of others as the liccnsing authority may prescribe.
Thon Droclamation by the President that there exists war
or a threat. of war or a state.of publie peril or disaster
or other national emergency, or in order to preserve
the neutrality of the United States, the President may
suspend or amend, for such time as he may see fit,
tite rules and regulations applicable to any or all sta-
tions within the jurisdiction of the United States as
prescribed by the licensing authority, and may causc
the elosing of any station for radio communication and
the removal therefrom of its apparatus and equipment,
or he may authorize the use or control of any such
station and/or its apparatus and equipment by any de-
partment of the Government under sueh regulations as he
may prescribe, upon just combensation to the owners.
Radio stations on board vessels of the United States
Shipping Board or the TUnited States Shipping Board
Emergency Fleet Cordoration or the Inland and Coastwise
t\1Vater\\'ays Service shall be subject to the provisions of

his Act. .

Section 7. 'The President shall ascertain the just com-
pensation for sueh use or control and certify. the amount
ascertained to Congress for appropriation and payment to
the person entitled thereto. If the amount so certified is
unsatisfactory to the person entitled therete, such person
shall be paid only 73 per centum of.the amount and
shall be entitled to sue the United States to reeover such
further sum as added to such payment of 75 per centum
which will make such amount as will be just combensa-
tien for the use and control. Such suit shall be brought
in the manner provided by paragraph 20 of section 24,
or by seetion 143 of the Judicial Code, as amended.

Section 8. All stations owned and operated by the
Tnited States, excebt mobile stations of the Army of
the United States, and all other stations on land and
sea, shall have special call letters designated by the
Secretary of Commerce.

Section 1 of this Act shall not apply to any person, firm,
combany, or corporation sending radio communieations or
signals on a foreign ship while the same is within the
jurisdiction of {hbe United States, but such communica-
tions or signals shall be transmitted only in accordance
with such regulations designed to prevent interference as
may be promulgated under the authority of this Act.

Section 9. The licensing authority, if public eon-
venience, interest, or necessity wlll be served thereby, sub-
jeet to the limitations of this Aet, shall grant to any
applicant thevefor a station license provided for by this
Act.

ct.

In considering applications for licenses and Yenewals
of licenses, when and in so far as there is a demand
for the same, the licensing authority shall make such
a distribution of  licenses, bands of frequency or wave
lengths, periods of time for oberation, and of power
among the different States and communities as to give
fair, efficient, and equitable radio service to each of the
same.

No license granted for the operation of a broadeasting
station shall be for a longer term than three years and ho
license so granted for any other class of station shall be
for a lenger term than five years, and any license granted
may be revoked as hereinafter provided. TUpon the ex-
piration of any license, upon application therefor, a re-
newal of such license may_ be granted from time to time
for a term not to exceed three years in the case of
broadeasting licenses and not to exceed five years In the
case of other licenses.

No renewal of an existing station license shall be
granted more than thirty days prior to the expiration of
the original license.

Section 10. The lieensing authority may grant station
licenses only upon written apblication therefor addressed
to it. All applications shall be filed with the Secretury
of Commerce. All such applications shall set forth
such facts as the licensing authority by regulation may
preseribe as to the citizenship, character, and financial,
technical, and other qualifications of the applicant to
operate the station; the ownership and location of the
proposed station and of the stations, if any, with which
it is propesed to communicate; the frequencies or wave
lengths and the power_ desired to be used; the hours of
the day or other periods of time during which it is pro-
posed to operate the station; the purposes for Which the
station is to be used; and such other information as it may
require. 'The licensing authority at any time after the

filing of such original application and during the term of |

any such license, may require from an applicant or liecnsee
further written statements of fact to enable it to deter-
mine whether such orizinal application should be granted
or denied or such license revoked. Such application and/or
such statement of fact shall be signed by the applicant
and/or licensee under oath or affirmation. i

The licensing authority in granting any license for @
station intended or used for commercial communication
betwéen the Unjted States or any Territory or possession,
continental or insular, subiect to the jurisdiction of the
Tnited States, and any foreign country, may lmpose any
terms, conditions, or restrictions authorized to be imposed
with respect to submarine-cable licenses by section 2 of an
Act entitled “*An Act relating to the landing and the opera-
tion of submarine cables in the United States,”” approved
May 24, 1921, . vt

Section 11. If upon csamination of any application for
a station license or for the renewal or modification of 3
station license the licensing authority shall determine that
public interest, convenience, or necessity would be served
by the granting thereof, it shall: authorize the issuance,
renewal, or modification thercof in accordance with said
finding. In the event the licensing authority upon exam-
ination of any such application does not reach such decision
with respect thereto, it shall notify the applicant thereof,
shall fix and give notice of a time and place for hearing
thereon, and shall afford such applicant an opportunity to
be heard under such rules and regulations as it may pre-
seribe.

Such station licenses as the licensing authority may grant
shall be in such general form as it may preseribe, but each
license shall contain, in addition to other provisions, a
statement of the following conditions to which such Hcense
shall be subject: . .

(A) The station license shall not vest in the licensee any
right to operate the statjon nar any right in the use of the
frequencies or wave length designated in the license beyond
the term therecf nor in any other manner than authorized
therein.

(B) Neither the license nor the right granted there-

under shall be assigned or otherwise transferred in violation

of this Act. )
(C) Every license issued under this Act shall be subject
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Goodrich

Radio Panels
Will Not Warp

Black, Mahogany and Walnut.
Standard thickness 3-16"and 14",
High softening point prevents
warping. .
- Low free sulphur content pre-
vents discoloration.

Machine easier and are better
electrically than any other ma-
terial in common use.

Your radio dealer has them or
will get them for you—if not,
write to us and we will see
that you are supplied. '

Hard Rubber Division
TheB.F.GoodrichRubber Company
Established 1870 ¢ Akron, Ohio ,

THESE COILS IMPROVE
ANY RADIO RECEIVER!

G
T.R.F. KIT List $12.00

This set of supersensitive Aero Tuned Radio Fre-
quency Coils has never failed to improve the per-
formance of any radio receiver. Tremendously in-
creased power, extreme selectivity, and improved
tone guality are sure to result from their use. This
kit of Aero Coils has a much lower high frequency
resistance than other types of inductances. You
should use them in any circuit, if you want the
best possible results.

F R E E Big 8-page 4-colored layout system

(actual size blue prints) and ccm-

plete instructions for building the 5-tube Aero-
Dyne Receiver free with each kit. Also insert
showing how to wire for a power tube if desired.
Extra copies, 75c¢ eaeh.

Get these Aero coils from your

dealer. 1f he is out of stock, order

direct from the factory.

AERO PRODUCTS, INC.

Dept. 105, 1772 Wilson Ave. Chicago, Ik

SO GOOD!

Not just So-So. The RADIO
you build with the genuine

NATIONAL

RADIO PRODUCTS

Nationa! Co., lInc., Cambridge, Mass.

KARAS EQUAMATIC MANUAL 10c

MAIL 10c today for complete Manual of Karas Equa-
matic 5-Tube Sensation. Contains simple instruc-
tions and complete wiridg diagrams for building this
great receiver—the most Dowerful and most selective
5-tube radio frequency receiver ever designed. Address

KARAS ELECTRIC CO.,

1124 Association Bldg. Chicago

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
anyone send for free blank form
“EVIDENCE OF CONCEPTION''

to be signed and witnessed
LANCASTER & ALLWINE

Reg. Pat. Attys. in U. 8. and Canada

270 Ouray Bidg., Washingten. D_ C

Originators of the form *‘Evidence

of Conception'’
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in terms to the right of use or control conferred by section
6 hereof.

In cases of emergeney arising during the period of one
vear from and after the first meeting of the commission
created hereby, or on apblications filed during said time for
temporary changes in terms of lieenses when the eommission
is not in session and prombt action is deemed necessary, the
Secretary of Commerce shall authority to exercise the
powers and duties of the commi t, cxcept as to revocation
of lieenses, hut all such exereise of powers shall be promptiy
reported to the members of the commission, and any action
by the Secretary authorized under this paragraph shall con-
tinue in force and have effect only until such time as the
commission shall act thereon.

Seetion 12, The station license required hereby shall
not be granted to, or after the granting thereof sueh license
shall not he transferred in any manner,-either voluntarily or
involuntarily, to (a) any alien or the rebresentative of any
alien; (b) to any foreign government, or the representative
thereof; (¢) to any company, corporaticn, or asscciation
organized under the laws of any foreign Zovernment; (d)
to any eombany, corporation, or association of whichh any
officer or director is an alien, or of wlich more than ene-
fifth of the capital stock may be voted by aliens ov their
representatives or by a foreign government or representative
thereof, or by any company, corporation, ' association
organized under the laws of a foreign country.

The station license 1equired hereby, the treduencies or
wave length or lengths authorized to be used by the licensee,
and the rights therein granted shall not be transferred,
assigned, or in any muanner, either voluntarily or involun-
tarily, disbosed of to any person, firm, ecompany, or cor-
poration without the consent in writing of the licensing
authority,

Sectlon 13, The licensing authority is hercby directed
to refuse a station license and/or the permiit hereinafter
requivred for the construction of a station te any Derson,
firnl, company, or corporation, or any subsidiary thereof,
which has been found guilty by any Federal court of unlaw-
tully wonopolizing or attemptlng unlawfully to monopolize,
s this Act takes effect, radio communication, divectly or
ctly, through the control of the manufacture or sale
of radio abbaratus, through exclusive fraffic arrangZements.
or by any other means or te have been using unfair methods
of competition. The granting of a license shall not estop
the United States or any person aggrieved from proceeding
against suel persen, firm, company, or corporation for vio-
fating the law against unfair methods of competition or for
a  violation of the law against unlawful restraints and
monopolics and/er cowmbinations, contracts, or agrecments
in restraint of trade, or from instituting broceedings for
the dissolution of such firm, company, or carporatinn.

Section 1l Any station license shall be revocable by
the commission for false statements either in the applica-
tion or in the statement of fact which may be required by
section 10 hereof, or because of conditions revealed by such
statements of fact as may be required from time to time
which would warrant the licensing authority in refusing to
grant a license or an original application, or for failure to
oberate substantially as set forth in the license, for viola-
tion of or failure to observe any of the restrictions and
conditions of this Act, or of any regulation of the licensing
authority authorized by this Act or by a treaty ratified by
the United States, or whenever the Interstate Commerce
Commission, or any other Federal body in the exercise of
authority conferred upon it by Iaw, shall flnd and shall
v to the conunission that any licensce bound so to do,
Lus failed to provide reasonable facilities for the transmis~
ston of radio communications, or that any licensee has
made uny  unjust and sonable charge, or has been
guilty of any discrimination, etther as to charge or as to
service or hus made or prescribed any unjust and unreason-
able classification, regulation, or practice with respeet to
the trunsmission of radio ecommunications or service: Pro-
vided, That no such order of revocation shall take efteect
until thirty days’ notice in writing thereof, stating the
cause for the proposed revecation, has been given to the
purties known by the commission to be interested in sueh
license. Any person in interest aggrieved by said order
may make written application to the commission at any
time within said thirty days for a hearing upan such order,
and ubon the filing of such written application said erder
of revocation shall stand suspended until the conclusion of
the hearing herein directed. Notice in writing of said
heuring shall be given by the commission to all the parties
known to it to be interested in sueh lieense twenty days
prior to the time of said hearing, Said hearing shall be
conducted under such rules_and in such manner as the com-
mission may  prescribe.  Upon the eonelusion hereof the
commission may aflirm, modify, or revoke said orders of
revocition.

Section 15 All laws of the United States relating to
unlawful restraints and monopolies and te combinations,
contracts, or agreements in restraint of trade are heriby
declared to be applicable to the manufacture and sale of
and to trade in rudio apparatus and devices enterinz into
or affeeting interstate or foreign commerce and to inter-
state or foreign radio communications. Whenever in any
suit, aetion, or Droceeding, civil or criminal, brought under
the provisions of any of said laws or in any proceedings
brought to enforce or to review findings and orders of the
Federal Trade Commission or other governmental agency in
respect of any matters as to which said commiszion or
other governmental agency is by luw authorized to aet, any
licensee shall be found guilty of the violation of the pro-
visions of such laws or any of them, the court, in addition
to the penalties imposed by sald laws, may adjudge, order,
and/or decree that the license of such licensee shall, as of
the date the decree or judgment becowes finally effective
or as of such’other date as the said decree shall fix, be
revoked and that all rights under such license shall there-
apon ccase: Provided, however, That such licensec shall
have the same right of appeal or review as is provided by
law in respect of other decrees and judgments of said court.

Seetion 16, Any apblicant for a construetion permit,
for a station license, or for the renewal or modification of
an existing station license whose abplication is refused by
the licensing authority shall have the right to appeal from
said decision to the Court of ADbDeals of i{he District of
Columbia; and any licensce whose license is revoked by the
commission shall have the right to appeal from such deci-
sion of revoeation to said Court of Appeals of the District of
Caolumbia or to the district court of the United States in
which the apparatus licensed is operated, Ly filing with said
court. within twenty days after tho decision complained of
is effective, notice in writing of said abppeal and of the
reasons therefor.

The licensing authority from whose decision an anpeal
is taken shall be notified of said abbeal by service ubon it,
prior to the filing thereof, of a cevtified copy of said apbeal
and of the reasons therefor. Within twenty days after the
filing of said abbcul the licensing authority shall file with
the court the originals or certified cobies of all papers and
evidence presented to it upon tho original abplication for a
permit or license or in the hearing upon said order of revo-
cation, and also a like cepy of its decision thereon and a
full statement in writing of the facts and the grounds for
its decision as found and given by it. Within twenty days
after the filing of sald statement by the licensing guthority
either party may give notice to the court of his desire to
adduce additional evidence. Said notice shall be in the
form of a verlfied petition stating the nature and charaeter
of sald additional evidence, and the court may thereupon
order such evidence to be taken in such matter and upon
such terms and conditions as it may deem proper,

At the earliest convenient time the court shall hear, re-
view, and determine the appeal upon said record and evi-
dence, and may alter or revise the decision appealed from
and enter such judgment as to it may seem Jjust. 'The
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house socket and forget it!

New
TRICKLE “B”
CHARGER

Full-Wave, Noiseless type.
Charges any wet, rechargeable
“B" storage battery from 90 to
150 volts. Can be left on when
receiving, No costly rectifying
bulbs to break or burn out, Price
$3.75 complete.

the usual hums, costly réplacements and doubtful results.
Works upon any 110- to 120-volt alternating current

0 volt “B” POWER UNIT

$12 75

LREADY hundreds and hun-
dreds have adapted this rad-
ically new Power Unit. Unconditional
guaranteed not to produce the slight-
est trace of a hum, line noises, etc.
Gives well known  battery results
with true eliminator simplicity minus
Simply“plug into your

line and any cycle, even 25-cycle, which is the bugaboo of all eliminators. Costs ap-
proximately one-tenth cent per hour of operation. Comes complete—nothing to
purchase extra. Contains no acid. Si

mpler to hook up than dry cells as all special

detector voltages, intermediate and amplify-
ing voltages are all plainly marked. Oper-
ates any 1 to 10 tube set. .
Prices—only slightly higher than dry cells.
Such true, smashing value—with absolute
unbelievable results that my S5-year-old, 30-
day trial offer refund applies, if it does not
meet with your every desire. 90 volts $12.75,
112%4 volts $15.25, 135 volts $17.50. Knock-
down kits at still greater savings. Also built
for 32-volt home lighting plants in any above
sizes at only $3.00 additional. Special or
higher voltages built to order. Ample stocks
all packed—and same day shipments. Guar-
anteed for 2 wyears. Simply say—ship
C. O. D, and we’ll do the rest, or write for
my literature, testimonials, etc.

B. HAWLEY SMITH, 321 Washington Ave., Danbury, Conn., U. S. A.

Mfr, of “A° Power Units, “B” Power Units, “4” Storage Batteries,
“B* Storage Batteries and “A”’ and “B” Chargers including Tricklers

SPECIFIED

by the builders of the following receivers
THE IMPROVED BROWNING-DRAKE

THE PHONO-RADIO SET

THE ACME 599F ,+ep D COIL RECEIVER
THE SAMSON PUSH-PULL POWER AM-

PLIFIER

See
Specifications
of above
Receivers in

RADIO
NEWS

Latest Addition to “CECO’* Family of Tubes

Type “K” Special Radio Frequency Tube
Will make any Good Receiver BETTER!
Write for Data Sheet—C. E. MFG. CO., Inc., Providence, R. L.

Valley

“N” Power
Umnit
Manufactured by

VALLEY ELECTRIC CO.
ST. LOUIS, MO,

SET BUILDERS and SET OWNERS

WE CAN SAVE YOU FROM

10 to 50 percent

on all Standard National
5 Accessories.

Parts and

Send for our Bulletin on Radio Parts.

ASSOCIATED SET BUILDERS
60 Branford Place 5 Newark, N. J.

Insure your copy reaching you each month. Subscribe to Science & Invention—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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Amazing Invention
utionizes S_hz_w_mg

NoMore Razor
Blades To Buy!

Think of it!

363 Jkeen, cool shaves a Y¥ear from the

ame blade! No more bother about remembering to buy
Jdew ones.  No more “‘raking” with dull ones! Slick,
velvety shaves forever—that’s KRISS-KROSS!

This awnazing_blade rejuvenator strops your blade on
the diagonal. TFits any blade. Employs master barber’s
seevet. Automatic, decreasing pressure and  blade,
reverse. Nickel jig flies up to notify you when blade

is ready with keenest, cutting edge that steel can take.

Get FREE Offer
Now—to introduce KRISS-KROSS stropper, which
is never sold in stores the inventor offers you new kind of
razor FREE, Really 3 in onc. Instantly adjustable. Ab-
solutely unique and different.

AGENTS
Also—big  money to agents and
demonstrators.  H. King made $66 in i
one day. J. C. Kellogg made 3200 in g

7 days. Even share time workers lnake

$6—S12 extra in an evening. Get details Mystery
of limited free offer and generous com- R

missions_at once, Don’t delay. Write azor
M. I. Rhodes, Pres., at address below FREE

—tonight!
RHODES MFG. COMPANY

Dept, E-2681, 1418 Pendleton Ave., St. Louis, Mo.

[ Rhodes” Mig. Co., Dsegt. E-2681 1418 Pendleton Ave., |

l » L Louis, Mo. 5

. Without obligation send me details of new inven-

[ tion—KRISS-KROSS Stropper—and offer of FREE [
mystery razor.

[ Name I

[ Address . [
City .. State .

airents check

i Straight Line Frequency
!  TWIN-ROTOR CONDENSER |
As new stations crowd the air, you value

Remler tuning accuracy more and more.
(Also Straight Line Wave Length type)
Write for descriptive circular
Capacities .0005 and .00035 . . . $4.50 each
Als0.0001in S.L.F.type. .. .. 4.50each

RAY and

Manufacturing == Company

260 FIRST STREET

- CHICAGO SAN FRANCISCO NEW YORK -
Gives special hook-ups with illus-
trations.  Shows the latest wrinkles andgy
newcst developments. (et what you need
here at a big reduction. Everything in
parts, kits, complete factory-built sets and |
supplies. Learn how to make Your set up_ to date. Quick
service. Write for free 164-page copy NOW; send names
of other radio fans.
BARAWIK Co0., u. S. A.

Dept. 55 Chicago,

revision by the court shall be confined 1o the points set
forth in the reasons of appeal.

Section 17. After the passage of this Aet no person,
firm, company, or corboration now or hereafter directly or
indirectly through any subsidiary, associated, or affiliated
persen, firm, company, corporation, or agent, or otherwise,
in the business of transmitting and/or receiving for hire
enerpy, connununications, or signals by radio in accordance
with ihe terns of the license issued under this Act, shall
by purchase, lease, construction, or ctherwise, directly or
indirectly, acquire, own, control, or oDerate any cable or
wire telegraph or tclephone line or system between any
place in any State, Territory, or possession of the United
States or in the Distriet of Columbia, and any place in any
foreign country, or shall acquire, own, or contirol any part
of the stock or other capital share of any interest in the
physical property and/or other assets of any such cable,
wire, telegraph, or telephone line or system, if in either
case the purpose is and/or the effect thereof may be to
substantially lessen competition or to TYestrain commerce
between any place in any Stale, Territory, or possession of
the United States or in the District of Columbia and any
place in any foreign couniry, or unlawfully to create
monepoly in any line of commerce; nor shall any Dberson,
firm, company, or- corporation now or hereafter engaged
directly or indivectly through any subsidiary, asscciated or
affiliated person, combany, corporation, or agent, or
otherwise, in the business of transmitiing or receiving
for hire messages by any cable, wire, telegraph, or tele-
phone line or system (a) between any place in any State
Territory, or possession of the TUnited States or in the
District of Columbia, and any place in any ether State,
Territory, or Dossession of the United States; or (b) be-
tween any place in any State, Territory, or possession of
the United States, or the District of Columbia, and any
place in any foreign country, by purchase, lease, construe-
tion, or otherwise, directly or indirectly acquire, own, eon-
trol, or operate any station or the apparatus therein, or any
system for transmitting and/or receiving radio communi-
cations or signals between any place in any State, Territory,
or possession of the United States or in the District of
Columbia, and any place in any foreign country, or shall
acquire, own, or control any Dart of the stock or other
capital share or any interest in the physical property
and/or other assets of any such radie station, apparatus, ov
system, if in either case the purDose is and/or the effeet
thercof may be to substantially lessen combetition or “to
restrain commerce between any blace in any State, Terri-
tory, or possession of the United States or in the District
of Columbia, and any place in any foreign country, or un-
lawfully to create monopoly in any line of commerce.

Section 18. If any licensee shall permit any Derson who
is a legally qualified candidate for any public office to use
a broadcasting station, he shall afford equal opportunities
to all other such candidates for that office in the use of
such broadcasting station, and the licensing authority shall
make rules and regulations to carry this provision into
effect: Provided, That such licensee shall have no power
of censorship over the material broadcast under the provi-
sions of this paragraph. No obligation is hereby imposed
upon any licensee to allow the use of its station by any
such candidate.

Section 19. All matter broadcast by any radio station
for which service, money, or any cther valuable considera-
tion is directly or indirectly paid, or promised to or
charged or accepted by, the station so Dbroadecasting, from
any Derson, firm, company, or corporation, shall, at the
time the same is so broadcast, be announced as paid for or
furnished, as the casc may be, by such person, firm, com-
pany, or corporation. A

Section 20. The actual operation of all transmitting
apparatus in any radio statipn for which a station license is
required by this Act shall be carried on only by a_person
holding_an oberator’s license issued hereunder. No per-
son shall operate any such apparatus in such station except
under and in accordance with an operator’s license issued
to him by the Secretary of Commerce,

Section 21. No license shall be issued under the au-
thority of this Act for the operation of any station the
construction of which is begun or is continued after this
Act takes effect, umless a permit for its construction has
been granted by the licensing authority upon written appli-
cation therefor. 'The licensing authority may grant such
permit if public convenience, interest, or necessity will be
served by the construetion of the station. This application
shall set forth such facts as the lcensing authority by
regulation may preseribe ds to the citizenship, character,

- and the financial, teehnical, and other ability of the appli-

cant to construct and operate the station, the ownership
and location of the proposed station and of the station or
stations with which it Is propesed te communicate, the fre-
quencies and wave length or wave lengths desired to be
used, the hours of the day or other periods of time during
which it is proposed to operate the station, the purDose for
which the station is to be used, the type of transmitting
apparatus to be used, thc Dower to be used, the date upon
which the station is expected to be combleted and in obera-
tion, and such other information as the licensing authority
may require. Such abblication shall be signed by the
applicant under oath or affirmation.

Such permit for construction shall show specifically the
earliest .and latest dates between which the actual cperation
of such station is expected to begin, and shall provide that
said permit will be automatically forfeited if the station is
not ready for oberation within the time specified or within
such further time as the licensing authority may allow, un-
less prevented by causes not under the control of the
grantee. 'The rights under any such permit shall not be
assigned or otherwise transferred to any person, firm, com-
pany, or corporation without the approval of the licensing
authority. A permit for construction shall not be required
for Government stations, amateur stations,. or stations upon
mobile vesscls, railroad rolling stock, or aircraft. TUbon
the completion of any station for the construction or con-
tinued construction of which a permit has been granted,
and upon it being made to appear te_the licensing author-
ity that all the terms, conditions, and obligations set forth
in the application and permit have been fully met, and
that no ecause or circumnstanee arising or first coming to thc
knowledge of the licensing authority since the granting of
the Dermit would, in the judgment of the licensing author-
ity, make the operation of such station against the public
interest, the licensing authority shall issue a license to the
lawful holder of said permit for the operation of said
station. Said license shall conformn generally to the terms
of said permit.

Section 22. The lcensing authority is authorized to
designate from time to time radio stations the eommunica-
tions or signals of which, in its opinion, are liable to
interferc with the transmission or reception of distress sig-
nals of shibs. Such stations are required to keep a licensed
radic operator listening in on the wave lengzths designated
for signals of distress and radio communications Yelating
thereto during the entire period the transmitter of such
station is in operation.

Section 23. Every radio station on shipboard shall be
equipped to transmit radio communications er sifnals of
distress on the frequency or wave length- specified by the
licensing authority, with apparatus capable of transmitting
and receiving messages over a distance of at least one
hundred miles by day or night. When sending radio com-
munications or signals of distress and radic eommunications
relating thereto the transmitting set may be adjusted in
such a manner as to produce a maximum of radiation irre-
spective of the amount of intcrference which may thus be
caused.

All radio stations, including Government stations and
stations on beard foreign vessels when within the terri-
torial waters of the United States, shall give absolute
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Hotel
'SHERIDAN-PLAZA

1 CHICAGO
' Sheridan Road at Wilson Ave.

At this beautiful hotel, in Uptown Chicago,
I you'll find choicest accommodations at
prices lower .than those of downtown.

Excellent restaurant and Narcissus Grill
Cafeteria. 18 minutes to downtown.
Elevated, surface lines, fast motor coaches.

Rooms with pri-
vate bath, $2.50 a
day and up. 250-
car garage directly
oppesite.

| EE.

H. A.
BIRNBAUM,

Manager

New
All Metal Self-Cooling

“Midget” Rheostat

At the Cross Roads.
Every man by his
decision either makes
or mars his life—
and the same with
his radio The
majority in most
cases are right: they
buy Carter—why take
a chance?—follow the
lead of the leaders.

soc Any dealer can supply

In Canada Carter Radio Co., Ltd.. Toronto

ARTERRADIO CO.
CHICAGO jovnacay

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
QOuray Building Washington, D. C.

Cable address: Telephone:
RADIOPAT Main 4806

set.

HEAR the wonderful
New Acme Speaker
at your dealer’s.

ACME

Jor amplificatior



www.americanradiohistory.com

Radio News for Mlay, 1927

priority to radio communications or signals relating to ships
in distress: shall cease all sending on frequencies or wave
lengths whlch will interfere with hearing a radio com-~
munication or signal of distress, and, escept when engaged
in answering or aiding the ship in distress, shall refrain
from sending any radio communications or signals until
there is assurance that no interference will be eaused with
the radio communications or signals relating thercto, and
shall assist the vessel in distress, so far as Dpossible, by
complying with -its instruetions.

Secetion 21, Every shore station open to general public
service between the coast and vessels at sea shall be bound
to exchange radio communications or signals with any ship
statlon” without distinction as te radio systems or instru-
ments adopted by such stations, respectively, and each
station on shipboard shall he bound to exchange yadio eom-
munications or sigvals with any other station en shipboard
without distinetion as to radio systems or instruments
adopted by each station.

Section 25, At all places where Government and pri-
vate or commercial radio stations on land operate in such
close proximity that interference with the work of Govern-
ment stations can hot be avoided when they are’operaing
simultaneously such private or commercial stations as do
interfere with the transmission or reception of radio com-
munications or signals by the Government stations con-
cerned shall not use their trapsmitters during the first fif-
teen wminutes of each hour, local standard time.

The Government stations for which the ubove-mentioned
division of time is established shall transmit radio com-
munications or signals only during the first fifteen minutes
of each hour, local standard time, except in ease of signals
or radlo eommunlcations relating to vessels in distress, and
vessel requests for information as to course, location, or
compass direction.

section  26. In  all - circumstances, except in ease of
radio communications or signals relating to vessels in dis-
tress, all rvadio statious, including those owned and operated
by the United States, shatl use the minimum amount of
power necessary to carry out the communication desirved.

Section . No person receiving or assisting in receiv-
ing any tadio communication shall divutge or publish the
contents, substance, purport, etfect, or meaning thercof
except through authorized channels of transmission or ye-
ception to any person other than the addressee, his agent,
et attorney, or to a teleplone, telegraph, eable, or radio
station employed or authorized to forward such radio com-
munieation to its destination, or to broper accounting or dis-
tributing ofticers of the various communicating ecenters over
which the radio communication may be pussed, or to the
master of # ship under whom he is serving, er in yesponse
1 a subpoena issued by a court of competent jurisdiction.
or on demand of other lawful authority; and ne person not
being authorized by the sender shall intercept any message
and  divulze or publish the contents, substance, purport,
efteet, or meaning of such intercepted message to any per-
son; and no per; i

on not being entitled thereto shall receive
or assist in receiving any radio communication and use the
swme or any information therein contained for his own
benetit or for the benefit of another not entitled thereto;
and no person having veceived such intercepted radio com-
munication or having become acquainted with the contents,
substanee, purport, effect, or weaning of the same or any
part thereof, knowing that such information was so obtained,
shall divulge or publish the contents, substance, purport,
eftect, or meaning of the siwme or any part thercof, or use
the same or any information therein contained for his own
benelit or for the benefit of another not entitled thereto:
Provided, That this section shall not apply to the receiving,
divulging, publishing, or utilizing the contents of any
radiv communication breadeasted or transmitted by amateurs
or others for the use of the general public or relating to
ships in distress

Nection 28, o person, firm, company, or corporation
within the jurisdietion of the United Nrates shall knowingly
utter or fransmit, or cause to be uttered or transmitted, any
false or fraudulent signal of distress, or communication
relating thereto, nor s il ting station rebroad-
eust the program or any p
station without the cxpress authority of tihe originating
station.

Section 20, Nothing in this Aet shall be understood or
construed to give the licensing authority the power of cen-
sorship ovet the radio communications or signals transmitted
by any radio station, and no regulution or condition shall be
promulguted or fixed by the licensing authority which shall
interfere with the right of free speech by means of radio
communieations, No person within the jurisdiction of the
TUnited States shall utter any obxeene, indecent, or profane
Junguage by means of radio eommunication.

Rection G0, The Necretary of the
thorized unless vestrained by international agrecment, under
the terms and conditions and at rates prescribed by him,
which rates shall be just and reasonable, and which, upon
complaint, shall be subject to review and revision by the
Interstate Commeree Cemmission, to use all radio stations
and  apparatus, wherever located, owned Dby the United
States and under the control of the Navy Department (a)
far the reception and transmission of press messages offered
by any newspaper published in the United Stat its Ter-
titories or possessions, or published by citizens of the
Vnited States in forcign countries, or by any press asso-
ciation of the United States, and (b) for the rcception and
transmizsion of private cominercial messages beween ships,
between ship and shore, between loralities in Alaska and
between Alaska and the continental United States: Provided,
That the rates fixed for the veception and transmissionof all
such messages. other than press messages between the Pacific
coast of the United States, await, Aluska, the Ihilippine
Islands, and the Orieat, and between the TUnited States and
the Virgin Islands, shall not be less than the rates ch
by privately owned and operated stations for like mes
and service: Provided further, That the right to use such
stations for any of the purposes named in this section shall
terminate and cease as between any countries or localities
or between any locality and privately operated ships when-
ever privately owned and operated stations are capable of
meeting  the normal communication  requirements between
such eountries or localities or between any locality and pri-
vately operated ships, and the licensing authority shull have
notitted  the RNecretary vy thereof.

Seetion 31, The express radio communication” or

“radio communications’ used in this Act means
any intelligence, message, signal. power, pictures, or com-
munication of any nature transferred by electrical enersy
froin one point to anather without the aid of any wire eon-
neeting the poiuts from and at which the electrieal energy
ix sent or received and any system by means of which such
fer of energy is effected.
:\‘cctiuu 82, Any person, firm, eompany, or corporation
f:lnlinu or refusing to ohserve or violating any rule, regula-
fion, restrietion, or condition made or imposed by the Ticen-
sing author under the authority of this Act or of any
international radio convention or {reaty ratified or adhered
to by the United States, in addition to any other penalties
mrovided by law, upon convietion thereof by a court of com-
petent jurisdietion, shall be punished by « flne of not
more than $300 for each and every offense.

Section 3. Any person. firm, company, or corporation
who shall violate any provision of this Aet, or shall know-
ingly make any false cath or affirmation in any affidavit
required or authorized by this Act. or shall knowinely swear
fidsel, a material matter in any hearing authorized by
. upon conviction thereof in any court of competent
jurisdietion shall be punished by a fine of not more than
$3.000 or by imprisonment for a term of not more than five
years or both for each and every such offense.

Soetion 31 The trial of any offense under this Act
shall be in the district in whicl it is committed; or it the

s hereby au-
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Quality
Product

Protection

Radio set protection from lightning is
very essential. You never know when or
where Lightning will strike, Your an-
tenna may be one of the first struck this
season.

The Jewell Lightning arvester is listed
and regularly checked by Underwriters’
Laboratories, thus insuring a uniform
product with maximum protection to
costly radio equipment. Arrester

Jewell Lightning

Ask your nearest dealer to show you . . )
one or write us for descriptive circular (Lwted by Underwriters

No. 1019. Laboratory)

Jewell Electrical Instrument Co.
1650 Walnut Street, Chicago, Ill.

“27 Years Making Good Instruments”

HORN and CONE Loudspeakers |
INDSOR and Loudspeaker Consoles C. R. LEUTZ, Inc.

WINDSOR FURNIT i
1410 Carroll Avenue,g}}:cEagS,()[mi?sNY 6th and Washington Aves.,

Los Angeles Branch, 917 Maple Ave. Long Island City, New York

X1

—the conversion
of a sinner in error”’

~ SILVER~MARSHALL . heorporate
RADIO EQUIPMENT

846 WEST JACKSON BLVD
Chzcago. U.S. A

i [ T
T LRI

Hr. Eugo Gernsbeck, Radio Editor Februar It
RADIO NEVS a ' wy 2’" 10 &
53 Park Place

Yiew York, New York.

My dear Mr. Cernsbacl:

From rumors which are floating arcund, 1 gather
that you have heard that it was our Intention to discontinue
advertising in Radlo Nemws with the April isgue. <t gives m
very great pleasure, indeed, to inform you that our deelsion,
baged upon the apparent results of advertising in your publi-
cation has been revised since that time, for we have found
within the last few weeks that your publication can "pull"
quite successfully in several instances,

This letter really isn't meant to be a testimonial
but, I am rather inc ined to believe that i{t's just about the '
best possible one you could get for 1t expleins the conversion
of & sinner in error.

Sigcerely yours,
| S V.

HETHER your business is ailing or in a healthy
V state, advertising in. Rapio NEws provides a tonic
which yvlll build it up if it needs strengthening or help it
to retain its virility.
Obituaries could be written for hundreds of radio
manufacturers who failed to recognize the pulling power
of Rapio NEws.

Consistent advertising in Rapto NEws alwa
B ays pays, as
testified by Mr. McMurdo Silver. ’
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For $10 vou can get the finest loud
speaker that money can buy—the new,
perfected Dulce-Tone. the unit that uti-
lizes all the scientifically developed,
time-tested reproducing elements ot
your phonograph.

Dulce-Tone and your phonograph will
improve the reception from any set,
Greater volume, clearer tone, entire
freedom from blare and distortion.

Nothing to install. Simple to use.
Fully guaranteed. $10 at your dealer’s

or with the coupon.

THE GENERAL INDUSTRIES CO.
Formerly named

THE GENERAL PHONOGRAPH MFG. CO.

20 Taylor St., Elyria, Ohio

Enclosed is $10 for iy

triul,

Dulce-Tone. If I'm not satisfied
I'it lelum it and get my moncy baek.

after 10 days’

SOCKET
POWER UNIT

enables you to have your radio as
constant as your electric current re-
gardless of the kind or make of radio
you operate.

I's new! It's better! One switch
controls everything. Snap it on from
your house current and you get in-
stantly a strong, steady flow of
“A & B” Power. Snap it off and
vour radio is silent.

Especially efficient. Exceedingly com-

pact. Fits any cabinet.
List Price 5 East
complete
ready to the
operate Rocknes
Ask your Jobber or write us for
complete information on our entire

line of well known Acme Charging
Equipment.
The Acme Electric & Mfg. Co, :

1412 Hamilton Ave,, Cleveland, O.
L Manufacturing for 10 years J

BIG NEW 1927
CATAI.OG'FREE

Dealers, Agents, Set Builders —get our
big 1927 Catalog — 225 nationally advertised
lines. Low money-saving prices! = Largest,
most complete stock. Radio’s latest develop-
ments. It's FREE—send for your copy now.
AMERICAN AUTO & RADIO MFG. €O, Inc,
{515 McGee Street, Kansas City, Mo.

offense is cemmitted upon the high seas, or out of the juris-
diction of any" patrticular State. or district, the trial shall
be in the district where the offender may be found or into
which he shall be tirst brought.

Section 33. This Act shall net apply to the Philippine
Islands or to the Canal Zone. In international radie mat-
ters the Phillppine Islands nnd the Canal Zone shall be
Yepresented Ly the Secretary of -Stite.

Section 36. The licensing aulhorn) is authorized to
designate any otficer or employee of any other department
of the Government on duty in any Territory or possession
of the United Ntates other than the Philibping Islands and
the Canal Zone. to render therein such services in connection
with the administration of the radio luws of the United
States as such authority may preseribe: Provided, That
such designation shall be approved by the head of the
department in which such petson 1s cmployed.

Scetion 37, The unexpended balance of the moneys ap-
Propriated -in the item -for ““wireless communication laws,”
under the ecaption ‘‘Bureau of Navigation® in Title II1 of
the Act entitled ““An Act making appropriations for the
Departinents of State and Justice and for the judiciary, and
for the Departments of Commerce and Labor. for the tiseal
year ending Juwe 30. 1927,. and for other burbposes,”” ap-
proved April 29, 1926, and the apbropriation for the same
purhoses for the fiscal year ending June 30, 1928, shall be
available beth for expenditures incurred in the admipnistra-
tion of this Act and for e\pendxthres for the purposes speeci-
filed in such  items. There is herely authorized 10 be
appropriated for each fiseal year such sums as may be neces-
sary tor the a\lnnms(ﬂuon of this Act and 1or the purposes
specitied in such item.

Scetion 38, If any provision of this Act or the annlica-
tion thereof to any person, titm, company, or corporation. or
to any cireumstances, is lield 4nvalld, the remainder of the
Act and the abplication ot suehi provision to other hersons.
firms, comhanles, or corporations, or to other circumstances,
shall not be affected thereby.

Section 39. The Act entltled **An Act to regulite radio
communication,” approved August 13. 1912, the joint reso-
lution to authorize the operation of Government-owned yadio
stations for the general publie, and for other purposes. ap-
proved June 5, 1920, as amended, and the joint resolution
entitled “‘Joint resolution limiting the time for which
licenses for radio transmission may be granted, and for
other purpoeses,”” approved December 8, 1926, are hereby
repealed.

Sueh repeal, however. shall not affeet any act done or
any right accrued or any <mt or proceeding had or cem-
menced in any civil cause prior to said repeal, but all lia-
hilities under said laws shall eentinue and may be enforeed
in the same manner a3 if committed; and all penalties. for-
feitures, or liabilities inecurred prior to taking eficet here-
of, under any law embraced in, ehanged, modified. or re
pealed by thie Act. may be prosecuted and punished in the
same manner and with the sanme cffect as if this Act had
not_been passed.

Nothing in this section shall be construed as nuthorizing
any person now using or aperating any apparatus for the
transmission of radio energy or radio communications or
signals to eontinue such use except under and in accordance
with this Aet and with a license granted in accordinice with
the authority hereinbefore conferred.

Section 40. ’This Act shall take effect and be in force
upon its passage and approval, except that for and during a
period of sixty days after such appreval no holder of a
license or an extension thereof issued by the Secretary of
Comnmerce under d Act of August 13. 1912, shall be sube
jeet to the penalties provided herein for operating a sta-
tion without the license herein provided.

Section 41. This Act may be referred to and cited as
the Radio Act of 1927. (Approved Feb. 23, 1927).

-Wﬁat’s Next in Home

Entertainment?
(Continued from page 1318)

minutes will be avoided. This will consti-
tute a great advance in the art.

WIRED RADIO POSSIBILITIES

It may be feasible in the future to trans-
mit entertainment and mstructional pro-
grams by line-wire carrier-current telephony
from one national studio to your home. A
number of different programs may be sent

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and - those+» who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in _existence.

Plenty of ‘‘How To Make It radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

Radio Articles Appearing
in April Science &
[nvention

Details of the Famous Radio Red and Blue
Broadcast Network.
Dressing Up Experimental Work
By A. P. Peck

How to Build a Radio Console

y H. W. Weatherby
Radio Voice From Airplane
A Knock-down Cone Speaker
Radio Oracle—Question and Answer Box
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Guaranteed
Periormance

ata

509 Saving!
World Storage
“A’’ Battery

2-Year Guarantee
Bond in Writing

ACKNDWLEDGED as the
most reliable and economi-
cal **A”? power known to radio,
the **A’" Storage Battery has
yet to find an equal. Guaran-
teed performance proves it. No
other method can give the same
lasting satisfaction. For_ this
reason, the World Radio Stor-
sge“A”Bntteryls the constant
choice of thousands of set
owners. Solid Rubber Case.

APPROVED and isted as standard
by Radio News Lab., Pop. Scf Inst,
Standerds, Pop. Radio Lab . Lefax,
lnc o and other famous radio suthor:

SEND NO MONEY—We ship same
day order ia received by Express, C.
D. Batterles sub ect to examina:
lon on mrrival. discount for
SR DT onde S today. 4
WORLD BATTERY CO., 1219 So. Wabash Ave_
Dept. 10 Chicago, I,
Set your radio dials at 288.3 meters for
World Storage Battery Station WSBC.
Variety—new talent—always interesting.

¥ New
w Prices

SOLID RUBBER CASE
RADIQ BATTERIES

6-Volt, 100- Amperes
$10.00
6-Volt, 120- Amperes
$12.00
6-Volt, 140-Amperes
$13.00
SOLID RUBBER CASE
AUTO BATTERIES
6-Volt, 11-Plate
$10.00
6-Valt, 13-Plate
$12.00

12-Voit, 7-Plate
$14.50

1 Tube-Sin D1al
B LD RADIOgleSET

Write for

- it %) & I -

This e = ;} = 5
Wonderful y
offer direct from factory
World’s  greatest  radio. Pcrf('ct
working, single dial eontrol, 7-tube
receiver, shipped to vour home for
30 days free triaj. Test it for distance,
volume and lan:ll] q;m]ity—innd] if lym;
are not convinced that it is the bes
single dial set you ever heard return G:muleéflz
it to factory. ssemblel

METRODYNE SUPER-SEVEN

Only one dial tunes in all stations. Get 1,000 to 3,000
miles on loud speaker. Iasiest set to operate. MHighest
grade parts used. DMagnificent Two-tone Walnut Cablinet.
Big Profits to Agents and Dealers
selling Metrodyne radios. All or part time.
money making opportunity, Demnmtr’:tmg
days free trial, WRITE FOR OUR OFFER.

METRO ELECTRIC CO.
2161 N. California Ave., Dept. 105, Chicago. IIL

Retail Price

$7¢5

Great
set on 30

AERIAL KITS

COMPLETE FROM THE GROUND UP

“Just what is needed’’ is the verdiet of the
tadio  publie—for the new Corwico Aerial kits
include evervthing necessary for aerial, ground
and hock-up, making antenna mummem easy 10
buy and install. Prices list from $1.75 to $4.30,
the higher priced kits including Storm King
lightning arresters.
At All Dealers

Dealers and lobbers—Write for proposition.

CORNISH WIRE COMPANY
30 Church Street New York City

ez —

e e e e e

INLINE
REE::

ALLPARTS in STOCK

GET YOUR COPY NOW
Contains all the Iatest Kits and Un-

usual offerings in standard Acees-
sories, parts and cabinets. \Write
for your copy NOW.

HARCD CO,
t255 So. Wabash Ave., Chicago, 11,
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over the same wires conveying the usual
telephone conversations. The outstanding
features of such a method would be the
transmission and reception of undistorted
programs, freedom from uncontrollable par-
asitic interference (electrical strays or
static encountered in the operation of radio
sets in the home), and the absence of fad-
ing signals. In the practical realization of
this system, the selective tuning, detecting
and filter apparatus would probably be in-
stalled and maintained on a rental basis by
the telephone company serving the com-
munity. The amplifier connected to the out-
put of the frequency-converting apparatus,
and actuating the sound reproducer or loud
speaker, could be manufactured and sold by
various companies, as radio apparatus is at
this time. :

A film library similar to a book library is
now a reality in this country. Among the
subjects listed are, for example: travel,
sports, manners and customs, industry, for-
estry and agriculture, popular science, use-
ful arts, natural history. Comedies, juve-

nile, reconstructed and modern history,
animated cartoons, and dramas are also
available. Subscribers could obtain films for

opera programs to be transmitted from the
national studio at a prearranged date.

After a few moments’ careful reflection,
the reader will readily realize the vast pos-
sibilitics {for lhome entertainment made
available by the combination of the mar-
velous instrumentalities described.

Experiments

oh a Superheterodyne
(Continued from page 1333)

UL L TS

Table 1 gives the reactances of various
inductances at five selected frequencies and
Table 2 those of scveral capacities at the
same five frequencies. The purpose is to
add some meat to the bones which the ex-
perimental results give the reader to chew
on. The 10 mh. choke which is offered for
superheterodyne use at the second detector
(i.c, for long-wave choking purposes),
gives only 1900 ohms opposition at 30-ke.
(10,000 meters) ; whereas the .001 mi. that

I suggest for by-pass has necarly three
times as much reactance. If experiment
had not, figures would have shown the

choke inadequate. But the successful 500
mh. has 18 times the reactance the by-pass
condenser shows, so that the much easier
path of 5300 ohms is preferred.

It is important to know what effect the
large choke has at the higher audio fre-

quencies, for two things can happen: the
choke can drop. enough voltage across -its :
ohmage to cause a loss from the trans- -

former, and it can develop a degree of op-
position to increase the audio by-passing ef-
fect of the by-pass condenser. At 1000
cycles, the 3000 ohms from 500 mh. is only
1/100th of the reactance of a 50-henry pri-
mary in a good A.F. transformer; and the
same ratio holds all the way down in fre-
quency, and up, too. I include data on 1
henry to subdue the ambitions of those
who might be inclined to go beyond 500
mh. A combination of 250 mh. and a good
A.F. transformer is adequate.

The by-passing effect of the fixed con-
denser of .001 mf. at audio frequencies of
1000 cycles and above is present and exces-
sive from figures. But the ear apparently
dictates no such trouble. Obey the ear or
figures, as you wish. A smaller by-pass
and the 500 mh. choke is an obvious step
to improvement, but since there are so many
unknowns to buck against, the gain may be
indifferent or inadequate. Notice that the
.001 mf. condenser has half the reactance at
1000 cycles of the 50-henry inductance :
there is about 30%—probably more—of that
frequency lost through the by-pass with a
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For Good
Reception!

Guaranteed to remove the battery nuis-
ance and deliver clearer tone and in-
creased volume. Provides three different
voltages at the same time. Each tap ad-
justable over a wide range, making pos-
sible any desired voltage from 5 to 150,
absolutely harmonizing “"B” current sup-
ply to your set. Raytheon tube used as
rectifier. No noise or vibration. Contains
no acid or solution and will not get out of
order. Operating cost negligible.

At Your Dealer’s

$35%

v Price, Complete with
Raytheon Tube ~ -

IingstoN
5’22'[/11' i

INTERFERENCE ELIMINATOR
NO RADIO SET COMPLETE WITHOUT IT

Select stations at will. Especially necessary for 1 and 2 dial controlled sets.
Under present conditions the average set fails to bring in the desired sta-
tions properly. The Steinite Interference Eliminator shuts out local and
other interference. You get one station at a time, the one you want, and
tune in loud and clear. QOperates on any set—attach to aerial wire and to

set—mno changes—no extra tubes or batteries. Latest 1927

'Over 600,000 Sold

1
T

“B” Battery
Eliminator

:'

J

Fred W, Stein.
Improved Results with Tube or Crystal |

Try entirely at my risk the wonderful improvement
this inexpensive little device will make in the recep-
tion of your set. Improves results on both crystal
and tube sets that use any kind of aerial except
loop antenna, Clears up reception wonderfully,
increases volume and partially absorbs static.

MONEY BACK GUARANTE Put this inter-

ference elimina-
tor on your set and note amazing improvement. No
tools needed—install in a moment’s time. Connect
with set and follow simple instructions. Monev back
promptly if not delighted, $1 postpaid when cash
with order. ORDER TODAY—a dollar hill will do.

oL b K delighted with
T Hehane Nations] Jnlty Archison Savines vesults vou get your dollar back

New. Steinite Light Socket No-Battery Radio, $1060; with built-in Speaker, $125; Console, built-in Speaker
$150.. Iledr and sce thiem.at your dealer. Steinite'Long Distance Crystal-Set, $6; Noiso Eliminator, $1;
Aerial Eliminator, §1; Interference Eliminator. $I; Crystals, 50¢ each, 3 for $1.

JOBBERS WRITE FOR TERMS AND TERRITORY

DE AT HOME
' OMNIGRAPH

THE

THE OMNIGRAPH Automatic Transmitter will
teach you hoth the Wireless and Monrse Codes—
right in your own home—quickly, ecasily and inex-
pensively. Connected with DBuzzer. Ruzzer and
Phone or to Sounder, it will send you unlimited
messages at any sbeed, from 5 to words a
minute,

THE OMNIGRAPH is not an experiment. For more
than 15 years, it has been sold all over the werld
with a money back guarantee. The OMNIGRAPH
is used by several Depts. of the U.8. Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all applicants applying for 2 Radio license. The
OMNIGRAPH has been successfully_adonted by the
leading Universities, Colleges and Radio Schocls.

DO IT TODAY.
15 HUDSON STREET, NEW YORK CITY

_ stpd If you are not

LEARN THE CO

end 8¢ for Catalog
MFG. CO.,

If you own 6 Radio Phone set and don’t know the code—you are missing most of the fun

S
THE OMNIGRAPH

RADIO IS BETTER WITH
BATTERY POWER

NATIONAL CARBON COMPANY, Inc.
Naw York San Francisco

Mar-Co Dials
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Se

They're always
just over the hori-
zon, and they come up
with startlmcv suddenness.
Safeguard your set—and your home. The
National Board of Fire Underwriters says
you MUST. Your own interests say you

SHOULD.
LIGHTNING

WIR ARRESTER

Provides the needed protection in full
measure. It is the approved air-gap type.
ngh voltage insulation throughout Bake-
lite “petticoat’’ gives added protection in wet
weather. Terminals are extra heavy—far
cnough apart to prevent leakage—and de-
signed for connecting to aerial .
without cutting wire. Can’t rust. &
for all metal parts are brass.
Will last a lifetime. Easy to in-
stall. Directions on pack~
age. Complete with screws
for mounting, $1.25. All

- dealers.

Don’t wait.
Storms never
do.

'WIRT eoupm\n(_ «

5241 Greene St. Philadelphia, Pa.
Makers of Dim-A-Lite

Specified by leading en. ”
gineers in all popular circuits as the
one perfect form of tube filament control.
Insist on Amperite—the only automatic vari-
able filament resistance. Beware of substi-
tutes and imitations. There is only one
& Amperiteand nothing else will do. Eliminates hand
R rheostals, Simplifies wmng Types for all tubes.
Price $1.10 mounted (in U.S. AD). At all dealers.
Write for Free Hook-Ups and constructwn datato

m e Radiall Compam?”

S0 FRANKLINST.,NEW YORK ©

IPERITE

REG. M8 F.aT. OFF.

The “SELF-ADJUSTING” Rheostat

Making crowns, bridges, .
plates, etc., for dontists.

You CAN LEARN
Mechanical Dentistry
Inafewmonths. Practlcaltrammg 6 Schools, dayor night.
No books. Unerowded field. Graduats::s“ear;; bxdg g)o;xeyt.
to Phila., Boston, Cleveland, Detroi
Free R R Fare o(!" Ch;caagn Weohelpyo§ secure spare
time job. Write for FREE B! 0K on Mechanical Dentistry.
McCARRIE SCHOOLS OF MECHAN[CAL DENTISTRY
1338 S. Michigan Ave., Dept. 74 Chicago, Ill.

RH —EASY AT LAST/
ELE‘T %'3‘ BE Doing 290 Dags
$

S—NO LESSONS Blg Ebs waxtlng to
to O 0 days en

50 to 5200 a e . Come

arn_b
w t f h %E hookandF EE R. R.Fare OE er, COYNE E|
-rn'l'cem."écﬂoon.. 1506 W, Harrison St.,Dopt, 5773 Chicaso, il

good A.F.
larger by-pass

danger of
plain.  The

transformer. The
capacities is

.larger by-pass capacities are included in the

tables as gratuitous information. Notice
that I say nothing about 5000 cycles. 1
feel rather sick when I look at the figures.

Yet, fans with supers with .004 mf. across
the primary of each A.F. transformer not
only are satisfied, but also proud of the
audio quality resulting from their sets; and

often enough it sounds all right to me, too..

But the less heavily by-passed affair gives
an intangible difference in tone which
makes me regret' my lack of musical train-
ing by ear and by eve. It results more
pleasantly at any rate.

The use of 30 k.c. seems to me a mis-
take. But many own super-heterodynes
which utilize that intermediate frequency
and many more will buy inexpensive trans-
formers for that frequency. I've seen such
transformers sell at 25 cents, and decently
sensitive sets result from them. With that
condition lknown, and this article at hand,
a fairly effective over-all should result,
with the use of some intelligence in the as-
sembly.

The Loftin-White Circuit
With Bi-Mu Tubes

(Continued from page 1333) -

T L RITII

somewhat noisy or muffled.
White circuit, with high-mu tubes, is sensi-
tive and capable of producing loud sounds
without the use of regeneration; which
means that the customary distortion due to
regeneration is agreeably absent.

EFFECTS OF FILAMENT TEMPERATURE

This circuit is interesting, not only be-
cause of its advantages, but also because it
can be made to do just the opposite of what
we have been used to when handling other
radio-frequency amplifier circuits. With the
average radio-frequency amplifiers, operat-
ing near the oscillating point on low fla-
ment current, increasing that current causes
oscillation and squeals. WWith high-mu tubes
in the Loftin-White circuit, adjusted to op-
erate without regeneration when the rheo-
stat is turned to put five volts on the fila-
ment, that circuit will frequently oscillate
and squeal if the rheostat is turned to re-
duce the filament potential to about 3.8 volts.

The explanation which has been given for
this peculiarity is that lowering the filament
current, in effect, increases the resistance
between the cold electrodes .and hot filament
in the tube. The phase-shifting ability of
the capacitance in the plate circuit depends
upon its ratio to such resistance as is effec-
tive in the total impedance in the feed-back
path. If that resistance changes then the
amount of the phase shift changes. With the
amount of phase shift decreased and every-
thing else the same, for example, then the
circuit can oscillate.

ADJUSTMENTS FOR HIGH-MU TUBES

Therefore, to adjust the Loftin-White re-
ceiver circuit with high-mu tubes, the phase

shifting condensers are adjusted so that the |

circuit will just oscillate operated on too
low a filament current. The filament cur-
rent is then increased until regeneration ef-
fects are no longer heard; high-mu tubes
are placed in the radio-frequency amplifier
and detector sockets, and a 171 tube in the
last A.F. stage, with a 201-A tube in the
first A.F. Now, with 67 to 90 volts on the
detector post marked 45, 90 on the first
audio-frequency post marked “90” and 180
on the “B-+ Amp” post, together with the
first “C” battery post at 434 volts and the
“C” posts near the jack at 45 volts, the set

www americanradiohistorv com
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Raytheon equ1pped socket power units.
“LITTLE GIANT B-C”
Quiet B and C current—5 controls
Costs 909 less than battery operation,
any set greater distance, more volume,
tone. Complete with Raytheon tube, 3
Super-D—three B contrals
Economy-B—
Popular i—aoben
DC  Model

Write for Free Booklet
“Improving Your Radio
THE WEBSTER CO.

866 Blackhawk St
Chicago

gl\'e\
it

313 Control
model

LIGHTING FIXTURES
Ready to Hang

Direct from: the manufacturer.
Completely wired. including
glassware. Send {for new
catalogue No. 28. Just Re-
duced Prices.

Special Propesition To Dealers.

Erie F|xture Supply Go., Inc.,
Statien Erie, Pal

]

RADIO PANELS
OF GENUINE BAKELITE

Cut, drilled and engraved to order. Send rough
sketch for estimate. Our Complete Catalog on
Panels, Tubes and Rods—all of genuine Bake-
lite—mailed on request.

STARRETT MFG CO.

520 S. GREEN ST.. - CHICAGO

I L S O

Variable
Grid-Leak

Helps Your Detector Tube Get Far-Away Stations
Attached in a second
75 cents at your dealer or direct.
Jobbers and Dealers write for Discounts
TILSON & TILSON
154 Nassau_St., New York, N. Y.
Phone Beekman 1575
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is ready to work. (It is to be understood
that, because a higher “B” battery voltage'is
required for the high-mu tubes, it has been
necessary to make a simple change in the
“B” battery wiring. As the receiver was
originally designed, the plates of the radio-
frequency tubes connect to the binding post
marked “B4 90.” They should be connected
to the “B+4 Amp.” post for the high-mu
tubes. This is easily done if reference is
made to the layout and wiring drawing of
the underside of the sub-panel, shown at the
top of page 1242 of Rapio News for April.
It will be noted here that a wire connects
the two radio-frequency chokes, L3 and L4.
Branching off from this lead, and near choke
14, is another wire which connects to the
lower left lug of the jack J. This last men-
tioned wire should be unsoldered from the
jack lug and soldered instead to the binding
post lug marked “B4+ Amp.” That is the
only change necessary.)

With the volume-control-rheostat arrow
straight up and the storage battery fully
charged, the plate condensers should either
be tightened or loosened, as required. As
explained in my article in April Rapio
NEews, the receiver should be just at the
squealing point at short and long wave-
lengths, which can be accomplished by mov-
ing the primaries up or down slightly. - Then,
on turning the volume control to the right,
all tendency to regenerate should disappear
and the set should work nicely on all wave-
lengths.

As this circuit is not like others to which
we have been accustonmed, it is necessary to
follow directions carefully. Also, if direc-
tions are not clear to the constructor, it is
sometimes desirable to write to the kit
makers for advice on points that are not
thoroughly understood.

High-mu tubes, because of their high re-
sistatice, are more desirable than low-mu
tubes in the non-regenerative condition. A
simple way to explain this is to say that
putting a wery high resistance across the
condenser of a tunable circuit does not
broaden its tuning as much as putting a
lower resistance across that condenser. An-
other advantage of high-mu tubes is their
low “B” battery consumption.

Summarizing the articles, it may be said
that another step has becen taken in radio de-
velopment by the introduction of the Loftin-
White circuit; in fact it may be sdid to be
three or more steps. It handles all radio
frequencies equally well, which is one im-
provement; it prevents oscillation and re-
generation equally well for all frequencies,
which is another, and it permits the use of
high-mu tubes for radio-frequency amplifi-
cation, which is a third improvement, effect-
ing greater sensitivity, greater volume and
greater selectivity and better quality.

i

- Radio Aids to Navigation
(Continued from page 1316)

manner he determines the position of his
own vessel.
FINDING DISTRESSED SHIPS

But suppose a vesscl, foundering in a
storm, sends out an appeal for aid. It can-
not give its position, for the sky has been
obscured and the ship has been driven furi-
ously. What then? If the answering ship
uses a direction finder it can keep the ship
in line to the source of the call by using the
loop.  And although the distressed vessel
may be far away, the loop receiver will
accurately guide the resculng steamer.

Of rugged and simple construction, yet ac-
curate in operation, direction finders are
rapidly heing installed on all classes of ships.
When one radio beacon station transmits,
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2 THE MUTER CLARIFIER
intercepts paralyzing high voltage “B” current—

Assuring Improved Tone, Quality and Volume

Most Speaker Units today are partially paralyzed because high voltage “B” current prevents proper
response to the output of the set. The Muter Clarifrer blocks this shattering current on its way fo your
defenseless Speaker. The happy result is much greater depth and clarity of tone, with wonderfully im-
proved quality and volume. The Speaker is allowed to produce its utmost, and fear for the life of its
coils and magnet is banished. Faus everywhere are talking about this wonderful little instrument.
solutely nothing else like it

If your Speaker is one of the great majority which act ‘“dumb” with no apparent cause, get a Muter
Clarifier at once. Try it out to your own satisfaction on our liberal guarantee-—you won’t recognize

your set!
See Your Dealer—or Send Direct

If your dealer cannot supply you fill out the coupon below and mail it today. Prompt shipment will be
made on receipt of price, or C D. if preferred. Give your Speaker a chance to show what __—"

real reception means. Use Coupon. NOW! T 8
LESLIE F. MUTER CO nme Mt o
. o e 76th & Geenwood Ave., ¥

76th & Greenwood Avenue _’--" Dept. 827-G, Chicago, Il :
Dept. 827-G. Chi . nnn® O Send Muter Clarifier at once. g
P t icago, Iil \------ $5.00 is enclosed. ']
O Send C. O. D. 1

AT 8008060600080 00880600 .

.............. dereeseiiiiieae g

MU I ER AQAress it iie e iieteenraeentassasasnsaess 8

. 1

= [0 Stateeeeensnnnennnoianss 1

My Dealer’'s Name €5, ittt iiierienieneionnnnns :

For plugs, jacks, clips, condenser
and transformer parts—

brass is the logical metal

Used for these screw-machine prolucts, Brass
gives the right electrical conductivity and the
mechanical accuracy essential to proper opera-
tion of radio sets and parts.

To the manufacturer BRASsS means economy
in quantity production.’

COPPER o BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

DESCRIBED BUYHFL
IN APRIL TRANS-
ISSUE FORMERS Ask your dealer. or write us for complete in-
OF AT ANY f(‘\:mation on our complete line of socket powe~
Al e ‘ix)—."ts. _chargers. Radio “A” .and auto storage
1> ALETIES. - STEWART BATTERY COMPANY
NEWS DEALER 119 N. Peoria St. Chicago, I11.
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Rheostats
Jacks
Jack Switches
Potentiometers
Volume Controls
Filament Switches
Fixed Resistors

Again chosen—as usual—for im-

proved Browning-Drake Samp-
son Push-Pull Power Amplifier
Acme D-Coil Loop Receiver
Phono-Radio Combination Set.
As described in Rapro NEws.

Engineers who know
Choose Carter,—
do you ?

Any dealer can supply

{p Canada: Carter Radio Co., Limited, Toronto

ARTERRADIO CO.
CHICAGO Viray

~

AlRGAP

SOCKET

SELECTED
as one of the
new essentials
of the
BROWNING-
DRAKE

THE GAP has the effect of omitting the
socket entirely; it creates a higher resistance
path between grid-plate terminals, decreasing
high frequency losses, preventing feedback and
mtercouplmg through and over the socket body,
making the circuit more easy to stabilize and
control, cause your set to go into osc1llatlon
more smoothly and not “spill” over until maxi-
mum results are obtained.

At Your Dealers or
3 Postpaid 60c¢
Dealers and Jobbers write us

AIRGAP PRODUCTS CO.
18 Campbell St.
|

Direct

Newark, N. J.J

I

a ANEW _
1 RADIO PLUG

Simple to use, gives per-
fect electrical contact with
any style tip.

Simply push cord tip
through plug, loop cord
and push tip back into
plug. Sent postpaid

on receipt of S50c
CULVER-STEARNS MFG. CO

Worcester, Mass.

Parts and Accessories. Write for Catalog
No. 926-N.

GENERAL RADIO )

General Radio Co. Cambridge, Mass.

every ship can receive a bearing line imme-
diately, When a lost ship is being sought,
the direction finder again will show its su-
periority over the older radio compass.

CALIBRATION

With both types of service, however, great
precautions are taken to furnish reliable and
accurate information. The site for a shore
compass is selected only after long consider-
ation, After the receiving equipment has
been installed, with due care to placing of
wiring, etc., in regard to the symmetry of
the loop, the station must be checked from
both radio and visible sources. The usual
method is to get a radio bearing from a ship
within sight, at the same time taking a sight
through a surveyor’s ‘transit. The sight
through the telescope is true. The radio
compass loop will be off slightly. This de-
viation is noted and logged. Many checks
are made, both at the beginning and periodi-
cally, to make certain the station readings
are accurate.

The calibration of a direction-finder is not
so difficult, although it is made just as care-
fully. The apparatus is installed and then
the ship makes a run or several runs around
the harbor, taking sights and radio readings
simultaneously. The rigging, booms, ship’s
antenna, etc., are all in certain positions when
the compass finder is installed. These posi-
tions are noted, and as they affect the sym-
metry of loop reception, they must be the
same whenever readings are taken. To find
on which side of the “figure-8” curve (see
sketch) a ship or fog beacon may be, it is
necessary only to reverse the input to the
grid circuit.

Circuits Favored by

British Listeners
(Continued from page 1335)

AR LS

A three-tube Unidyne circuit is shown in
Fig. 4. The characteristic feature is the use
of four-electrode tubes in place of the stand-
ard three-electrode type. In operation the
action of the second grid reduces the space
charge inside the tube to such an extent as to
enable the latter to give practically the same
amplification factor as if a high-voltage
source was in circuit.

As will be seen, the second or outer grid
of the first tube is connected vie the antenna
tuning inductance to the negative of the fila-
ment or “A” battery; while the inner grid is
connected vig a special feed-back coil to the
positive of the “A” battery.

In each case the plates of the tubes are
connected, either directly or through trans-
former coils, to the positive pole of the “A”
battery, which is preferably of the 6-volt
type. The switch A allows the A.F. ampli-
fier to be placed in or out of circuit at will.

THE FAMILY “STRAIGHT” CIRCUIT

The last year or so has seen successive re-
ductions in the market price of British tubes.
Partly for this reason, and partly because
reflexed circuits are prone to be noisy and
somewhat tricky to handle, the most recent
tendency is to favor the ordinary “straight”
type of circuit.

A notable feature of British design in this
connection is the almost universal use of the
tuned-plate coupling for the radio-frequency
stage. This is chiefly due to the fact that,
in the early days of broadcasting, official reg-
ulations forbade the use of any feed-back
coupling directly to the aerial.

The tuned-plate circuit provides an alterna-
tive means of ndirect regeneration through
the inherent capacity coupling between the
internal electrodes of the tube itself. In addi-
tion, it also allows the use of inter-tube regen-
eration as, for instance, by directly coupling
the output from the detector tube to the coil
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Changes Your Set Into
aLow Wave Receiver

Sent postpaid upon re-
ceipt of $15 M. O.—or
C. O. D. plus postage.
. State name of set and
type of tubes you use.

SUBMHR(NER

Converts any set, regardless
of make or number of tubes

used, into a high class
short wave tumer, with
which you may listen to

low wave stations between
30 and 75 meters. No
changes necessary to Your
present set.

SUMMER
RECEPTION
PRACTICAL AT LAST

z No jumble of stations on

low waves—no disagreeable
noises )mcumlls no static. Learn code by listening
to amateurs from all parts of the world. Comes ready
to attach; no extras needed, “Just Dlug in and you
have command of the low wave lengths. Obperates as a
wave changer in supevheterodynes. Connected and dis-
connected instantly.

ORDER TODAY
We Guarantee to Refund Your Money If the
‘‘Submariner” Fails to Operate
J-M-P MANUFACTURING COMPANY
Dept. 116X MILWAUKEE, WISCONSIN

Dealers] Set Builders)
" CHI-RAD'S
FREE RADIO
CATALOG

Madison-Moore—Victoreen
Browning-Drake—Nine-In-Line
Transmitting Apparatus

Be Sure to Use Business Letterkead
When Answering

CHICAGO RADIO APPARATUS CO.,
415 S. Dearborn St., Dept. RN., Chicageo

COMPLETE PARTS
Dealers! Send for our
new 1927 Catalog.
Improved Nine-In-Line Supers
Melo-Heald Super Elev
Camfield Super Selective Nine;
Citizens Super Eight; Vie-
toreen Super; and many
other popular circuits.

Use your letterhead.

esternRad
lEﬂ'lSﬁWM(eSt ChicagoI11.

Cooper “A” Eliminator

Not a Power Unit
Employs No Trickle Charger
Operates direct from the
Light Socket. See Your Dealer

ALaboratory
Prodeect #3

. Used in 50 big broadeasting staticns

£ 12,000, 48,000, 50,000 and 3,000 ohms.
For gdistortionless amplification.  Order =2

Crescent teday at $1.50. Special sizes made to

order. Discounts to dealers.

Cresrodio Corp.. 166-32 Jamaica Ave., Jamaica, N. Y,

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES. SETS OR PARTS,
Qrders shmped exactly as ordered. Prompt Service.
Write for Prices. Mail Order Only. Write for Catalogue
ALL RADIO COMPANY. 417 North Clark St. Chicago
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columns,

issues.
accredited advertising agency.

Classified advertising rate twenty-two cents a word for each insertion.
Name and address must be included at the above rate.
No advertisement for less than 10 words accepted.

Objectional or misleading advertisements not accepted. Advertise ments for the July issue must reach us not later than May 1st. i

: CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION &l

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an ey

OPPORTUNITY AD-LETS

Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these

X EXPERIMENTER PUBLISHING CO., INC, 230 Fifth Avenue, New York, N. Y. =
= )
Ju 5 i R T g e g gL T e v v g e g g s

Agents Wanted 0Old Money Wanted
Big Money and tast sales. Every owner buys goid $2 to $500 each bhaid for hundreds of Old or Odd Coins.

1uuhlls for his auto. You charge $1.50; make $1.35. Ten
orders dafly casy. Write for lmruculars ang free samples.
American Monogram Co., Dept. 133, Kast Orange, N. J.

Guaranteed Genuine Gold Leaf Letters anyoue can but on
store windows. ~ Large profits, engnuum demund.  Free
samples.  Metallic Letter Co.. 422 N. Clark, Chicago.

I Auto Gas Saver Free. To Introduce. Amazing car
porformance.  Doubles mileage. CRITCHLOW, Inventor,
1-88, Wheaton, I1L

Sell absolute necessities. Cost
lowest. Neven different sambles
Mills Sals Co., 13 Last 16th St.,

Lightning Electrolyte. Charge
stantly. Gallon costs 50e, sclls
self.  Guaranteed formula §5.00.
Murphy, Chemist, Tujunga, Calif.

Yrices
FREE.

sells  25e.
J0c. Catalog

New York.
storage _batteries in-

$10.00. Make it your-

Write for free cireufars,
Jox-D.

[RRIIIIAT

2e,

Art

Genuine French Art Pictures—ten for $1.00.
worth, care Coney Island Post Office, New York.

R. Went-

Business Opportunities

Free Book. Start little Mail Order Business,
pany. 72AF Cortland Street,

Co-operative EIA memhcrshlp is establishing one honest
and industrious man of cach eounty in his own successful
1ndusl,r) Young arried men preferred.  Write col!ml_on-
1y about you Iquitable Industries Association,
151-1k Nassau St., New York.

$7—S510 spare time evenings. If You have
or more successful rteccivers. No Selling Scheme.
Operative Radio Doctors, Desk 12, 131 XEssex St.,
DMauss.

Pier Com-

built two
Co-
Balem,

Chemistry

Learn Chemistry at Home. Dr. 'T. O’Conor Sloaue,
noted educator and seientific authority, will teach you. Our
home study correspondence course fits you to take a position
1\ chemist.  See our full page ad on page 1381 of this

Chemical Instituto of New York, 66R-W. Broadway,
I\e\\ York City.

e

Correspondence Courses

courses sold on repurchase
Money-back guarantee.
Leo Mountain, Pisgah,

correspondence schocl
Also rented and exchanged.
free. (Courses bought).

Used
basis.
Cutalog
Ababama.

For Inventors
I am in touch with hundreds of moneyed men _and manu-
facturers who wish to buy &ood inventions. Hartley, 38
Court St., Bangor, Maine.

Help Wanted

Deotectives Needed Everywhere. Travel.

Experience un-

necessary. Write, George \Wagner, former Government De-
tective, 2190 Lroadway. N. Y,
Earn $25 weekly, sphare time. writing for newspapers,

magazines. Experience unneccessary, Details FREE. Pross

-Syndieate, 973, St. Louis, Mo,

Men, get Forest Ranger job; $125-$200 month and home
furnished; Permanent: hunt, fish, trab. For details, write
Norton, 270 MeMann Bldg., Denver. Colo.

Set Builders! We furnish dobs for you. (No Jee.)
Comnetent men needed today in every community to build
1.C-27, Hammarlund-Roberts, Ultradyne, Loftin-White and
Browning-Drake Sets. Big for you if

you

can

money

v

Keep all old money, it may be very valuable. Send 10c for

New TIllustrated Coin Value Book, 4x6. Guaranteed prices.
(iet posted. We pay Cash. Clarke Coin Company, 14 Street.
LeRoy. N XL

INTIRTRITRTS '

Patent Attorneys

inventors—Should write for our Free Guide ooks and
‘‘Record of Invention D3lank’ before diselosing inventions.
Send model or sketch of your invéntisn for our Free Inshec-
tion and Instructions. Xadio, Electrical, Chemical. AMe-
chanical and Trademark experts., Terms reasonable. Victor
J. Evans & Co., 922 Ninth, Washington, D.

Patents—send tor form “'Lvidence of Conception’” to be
sigtned and witnessed. Form, fee schedule, information free.
Lancaster and Allwine, Registered TPatent Attorneys in
Il;ni(t‘ed States and Canada, 269 Ouray Bldg., Washington,

Patents. Send drawing or model of your invention for
examination apd instruction.  Advice and booklet free.
Highest references. Best results. Promptness nssured.
Watson L. Coleman, Patent Lawyer, 721 $th Street, N.W.,
Washington, D. C.

L)
every Monday 915PM.
to the ‘“RADIO NEWS ENSEMBLE”
the high class concert feature under
the direction of
Millicent Frances,

Lillian Tonge, coloratura; Stuart Arles, tenor;

Rose Rubensteiu dlamatlc soprano; Warren -
cGoldnck basso.
“ALWAYS GOOD SINGING”
For Concert engagements, inquiries and

copies of souvenir book, address

RADIO NEWS ENSEMBLE WRNY
The Roosevelt, New York

Patents
faveations Cammercialized. Patented or unbatented.
Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo.

See Lacey’s ad page

Patent Sense—Valuable book free.
S Washington, D.C.

1389, Lacey & Lacey, #31 It St., N.W.
Established 1869.

Printing Outfits and Supplies
Print your own cards, stationery, eirculavs, paber, ete.
Complete outfits $8.85; Job Presses $11, $29; Rotary $149.
Trint for, others, Lig profit. All easy, rules sent. Write
for catalog Dresses, type paper, etc. Kelsey Company, ¥-13,
Meriden, Conn.

Radio

Boys: Don’t Overlook This. The '‘Rasco’” Raby Detector.
Greatest detector ever brought out with moulded base.
Fully adjustable. See former advertisements in this pub-
lication, or our catalog. Detector with Galena Crystal, com-
plete 50¢, the same detector with Ragdiocite Crystal, 7he pre-

paid. Send for yours today, Radio Specialty Company,
flf‘ 98 Park Place, New York City.

Attention!—50 vacuum tube hook-ups. The greatest col-
lection of vacuum tube circuits ever brought under two
covers at such insignificant cost. These diagrams will be
found in the great “‘Rasco’” eatulog. which contains raw ma-
terials and parts in a greater profusion than any other
catalog.  Send for free catalog. Radio Specialty €o.,
96-98 Park Place, New York.

Radiogen 221 volt Alkaline Storage B 1.9,
chargers $1.93, Eliminators, catalog.
G20 Fayette, Indiananolis.

Transmitters—Droadeasting and Amateur. We construct
any size station at low ﬁgures, having a number in <tock
for immediate delivery. A few 5-watt outfits, $30; 10-wa
M.;, 20-watt, $90; 50-watt, $150; 100-watt, $350; 250- “m
$ 0 ete. Short wave reeceivers and wavemeters carried.
8 & 8 Radio Co., 31 N. Warren St.. Trenton. N. J.

Free Sample Ivory Radio Panel, the new radio panel now
in great demand. Its handsome frained and polished sur-
face, insulating qualities, workability, and .Dermanent fin-
ish, will make the most beautiful and. efficient set of all.
‘Also. Ivory dials and knobs. . Ivorylite Radio Panel Co.,
8330 Avenue G, Fort _Worth, Texas,

Trickle
Seience Specialties,

Send 25¢ for catalog. Amount to be deducted in first
order. Dombm“ckx 4341 8. Campbell_Ave., Chicago, Ill,
_Y C. A Radio Institute, 151 East 8§th Street, New
York. Humhvds of successtul fraduates.  Home Study and

School courses, Radio operating or Mechanics. Send for

qualify. Register Now, giving particulars, experience, Yef- Free Booklet.
((\ri('noos Allen-Rogers, Inmc., 118 E. 28th St., New York
ty
- Scenery for Rent
oy . World’s Most Beautiful Settings for operas, plays, min-
Mailing Lists strels, Amelia Grain, Thiladelphia.
Free—Nend name and address.  Be but on our free mail-
isn;: list.  Keep ymsle:ll on lg\t(-st tadio items. Interstate 0
Sales Co., 1142 Broadway, New York.
ales Co. way, New York. . . Song Poems
A e
. _Snng Poem Writers—Address Ray Hibbeler, D7TX, 2104
Miscellaneous No. Keystone Ave.,, Chicago.
. Inventors: Use our sheeial sor\'iu& 1fnr %lrolsc-milr\:: your S
nvention or patent to manufacturers. Adam Fisher Mtg. Co. ;
+278-A Enright, St. Louis, Mo, ’ T Ldtaznmermg
Ters, Y ; - ~tut-t-t-tering and stammering cured at home. In-
A (SRR LT, }33‘}(’)‘5 I '(1"‘}'1 structive booklet free. WWalter McDonnell, 121 Arcade, 1126
“logue. M. C. Schiercke. 103! 72nd St., Brooklvn. VG Granville Avenue, Chic‘;,”"l s A
Multigraph typewritten letters sell anvthing. Two dol- eiegraphy
lars thousand. Meyer Rey Corporation, Monmouth, Illinois. Telegraphy—Both Morse and Wireléss taught thoroughly.
Big salaries.  Wonderful opportunities. Expenses low,
) . chance to earn part. School established fifty years. Catalog
Motion Pictures and Supp],es For Sale free. Dodge’s Institute, Cour St., Valparaiso, Ind.
FIINBlS ar{{:lv Machlnés, dirt ehea 'x‘t'lmp for lists, DBox
No. 5836 Westport Station, Kansas City, Missouri, Wanted to Buy
Full Value Paid for Old Gold, Jewelry. Watches, Dia-

Motorcycles, Bicycles

Don’t Buy a Bicycle Motor Attachment .until you get
‘ljgr catalog and prices. Shaw Mfg. Co.. Dept. 6, Galesburg,
ansas.

monds, crowns, bridges, dental gold, silver, platinum, gold
or silyer ore; magneto points. old false teeth. I’1ckuge5 re-
turned if our offer is not satisfactory. TUnited States Smelt-
ing Works (The Old Reliable) 38 So. State St., Dept.
16, Chicago, III.
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M—E MERSON-
Seven-clement tube with 201A filament, three plates
and three grids. Uses any battery, Obperates on 5
volts. Draws only % ampere. Mits any standard socket.
Can be used with many eircuits, Write for information,
List Price $6,50
Exclusive "Licensees and Manufacturers

_Emerson Radval Corp._
25 West 43°St.NYC.

RADIO
EDUCATION

IN 5 VOLUMES

Theory, Design, Construction
Operation and Maintenance

LEARN AT HOME

These five ' component parts of a
complete Radio “Instruction Course
are outlined in five volumes that
contain not merely the essentials as
so many books do, but more, they
contain all that any modern up-to-
the-minute textbook on any subject
would cover. They are in themselves
a COMPLETE radio education
teaching every possible portion of
Radio science.

Size of each book 6 by. 9 inches,
handsomely bound and illustrated
with charts, diagrams, descriptions
of equipment, etc.

SEND NO MONEY for these books.
Just forward your name and address.
We send you the books at once. On
receipt of same you pay the post-
man $1.97 plus a few cents postage
and then they are yours.

Distributed by

THE CONSRAD CO.

230 Fifth Ave., New York, N. Y.
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Jee that screw”

A SCREW DRIVER

LITTLE THINGS CAN MAKE A
BIG DIFFERENCE

as for instance

Endorsed by authorities and specified in all leading
okup

«N\?? A slight turn obtains correct tube os-

MOdel N cillation on all tuned radio_frequency

cireuits. Neutrodyne, Roberts two tube, Browning-

Drake, McMurdo Silver’s Knockout, ete., eapacity range
1.8 to %0-micro-microfarads. Price $1.00
with grid elips the proper

“ obtains
MOdel G grid eapacity on Loﬂ\adas eireuits,
filter and intermediate frequency tuning in heterodyne
and positive erid hias in all_sets. Capacity range.
Model G-1—.00002 to .0001 MFD, Model G 5—.0001 to
0005 MFD, Model G-10—.0003 to .001 MFD.  Price
© $1.50.

X-L PUSH POST

Push it down with your thumb, insert
wire, remove pressurc and wire s

. ﬁrmly held. Releases instantly. Price
15c.

Push Post Panel permanently marked
in white on_ black insulating panel.
In box including soldering lugs, Iais-
ing bushings and screws for mount-
ing, etc. Price $1.50.

FREE Wiring Diagrams showing use
in most popular circuits sent on re-
quest. \Write today.

X—L Radlo Laboratones, B

' Three F(got Cone
Roll Type Speaker

MAKE YOUR OWN AND SAVE EIGHTY
PER CENT OF COST WITH THE FAM-
OUS ENSCO KIT. ONLY $10.00.

MAKE YOUR OWN THREE FOOT CONE
OR ROLL SPEAKER IN LESS THAN AN
HOUR. Complete parts furnished in kit form.
We guarantee this speaker the equal of any
manufactured cone speaker at any price.

With this THREE FOOT CONE SPEAKER
you hear all the tones. It brings out the true
depth and beauty of orchestral and instru-
mental music. Can be operated softly for Liv-
ing Room Music or Full Volume for dancing,
and without trace of distortion.

Kit includes famous ‘“ENSCO’’ cone unit, the only
direct-drive, distortionless unit for large cones;
Alhambra Fonotex for big cone, with brass abDex,

two Sepia Prints showing cabinet or simple stand
construction. AlIl necessary instructions.

Buy this wonderful speaker under our absolute guaran-
tee. Your money back if you are not convinced that
it is the finest reProducing medium obtainable at any
price. It works on any set, with crdinary Tubes or
with Power Outbut.

ENGINEERS’ SERVICE CO.,

25 Church St., (Desk N) New York City

Write your name plainly as indicated below, then mail
and comblete kit will be forwarded to ycu. Just pay
postman $10.00 upon delivery.

NAME

“tuned or parallel-tuned antenna circuits.

aB]gg PoylerfulRa : 30 Days
[ : EHEE

verywbere report it gets
o oasttoCoa.st,C dztoMexnco.lon and clear

<Fon speaker; outperforms $100 £ 8200 sets. Some
hearEurope. Marvelousbargain! Don’ tbuy uniess
% 80 Days Trial proves it Most Selective, Clearest
and Most Powertul Distance-Getter amobg b]g,
fine 5-tube radios. Retail LIST pnce, now $49.7!

Factory Prices—SA' p to l/z
Every set completsely assembled rslgldly tested,

fully guaranteed. Single Dial ets, Speakers. bal

teries, tubes, %m o at bxgtsm{mgs SER
iterature, users testimon: o

Free I aiE sitia L oimen | AGENTS

= MIDWEST RADIO CORPORATION “f‘.’{"f“
eer Builders of Set: Vritefor
Send loerof 404-C M-racoBldg .Cmcmnati 0.

in the plate circuit of the radlo frequency
amplifier,
Fig. § shows a standard type of circuit for

working the family ‘load $peaker; comprising:

a tuned plate radio-frequency amphﬁer 1, fol-
lowed by a detector 2,-dnd "an AF amph-
fier 3. s

The switch A allows a cholce of series-
The
switch B gives direct coupling to the an-
tenna or through a tuned secondary circuit
Two switches C and D, are provided to regu-
late the number of tubes in circuit, and a

5

1l
128
|

—i—

==

+ L FlG 6

“neutralized” tuned radio fre-
This is one of the most pop- °
ular forms,

An English
quency circuit.

switch E to introduce regeneration directly .

upon the antenna- coil L,_or through the
" tuned-plate coil L1, at will. g

“SUPER” CIRCUITS

Although the average Britisher is mainly 3

influenced by the desire for simplicity com-
bined with economy as the keynote of his
broadcast receiver, this does not imply that he

refuses to take an intelligent interest in what

may be called the super circuits. The Arm-
strong principle of super regeneration, and
its derivative, the Flewelling circuit, together
with the various types of Reinartz circuit,
have many adherents amongst the more ad-
vanced amateurs.

The superheterodyne receiver, and the vari-
ous forms of neutrodyne or radio-frequency
balancers, are, however, the chief favorites
anmongst this class. “Supersonic” reception
is of course limited to those to whom cost is a
minor consideration; but the neutrodyne prin-
ciple in one form or another is in fairly gen-
eral use.

Fig. 6 shows one form of neutralized cir-
cuit which has attracted a considerable fol-
lowing. It will be seen that neutralizing con-
densers, Cl, C2, C3, are combined with a
mid-point tapping P to the antenna and at
P1 and P2 to the plate tuning-coils. so as to
ensure the necessary balancing efféct. The
tendency to produce parasitic noises is minim-
ized, in cases where several stages of radio-
frequency amplification are used, by making
the mid-point tapping to alternate plate-coils
only, as shown.

Station

WRNY

HEW YORK
373.8 Meters - 802 kilocycles
rs ownied and operated by fH
publishers of this.magazise

Dur Editors will talx to qm

several Limes every iweek-

¢ your Newispaper
_for details

TUNE IN ON

WRNY
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Ruadio News for May, 1927

WARRAN’TED Fixep RESISTORS

HEAVY-DUTY-TYPE

The new Lynch wire-wound heavy duty
resistors for eliminator and power work
are now ready. These units are ideal for
use in Raytheon and all other power

EQUALIZORS

TFor perfect filament control
Equalizors. There is a type for every type of
iube and for any combination of tuhes. A
Lynch Equalizor will take the place of your
ﬁlal(%ent rheostats. Complete, with mounting,

1.00. .

. circuits.

use the Lwvnch

Lynch Suppressors and Low-loss mountings
mean better radio.

At All Good Dealers
ArtHUR H. 250 W. 57th St.

Lyn~NcH, INC. New York,N.Y.
Thas Wonderinl

REE Radio Book

The World's Largest Exclusive
Radio Mail Order House
wﬂl send you—FREE—this wonder cata-
log of - ra :

Latest 1927 Models
_Table nudConsoleBmodolfsthb built-

i in Joud sp n;kde 3;1::%‘2 tiful gennx:l-i
‘J( gets at amazingly low prices.

B DL SEND FOR BOOK TODAY
B IL[.'I.FSTRH-TED Send letter or postal, and this hargain
PAGES will come to you ahso«

lutely free. Write
RANDOLPH RADIO CORPORATION

180 N. Union Ave. Depte 236 Chicago, .

(Will Finance Patents)

Commercial value,' royalty basis, manufactured
for $10.00 and under. Mail model and copy
of patents or full details.

KAMSTONE HOLDING CORP,,
41 East 42d Street New York
|\

New 1927 Radio Key Book

Youwll enjoy reading it—48 pages of inter-
esting, up-to-the-minute facts about radio,
simply told. Also full construction details
of all leading types of circuits. Send 10
cents (coin or stamps) to cover postage and
mailing cost.
ALL AMERICAN RADIO CORP.

4209 Belmont Ave. Chicago

r’('he KodelRadio Corp.\

The World’s Largest Manufacturers of
Battery Chargers and Eliminators

Cincinnati, Ohio
Watch for our 1927-28 AnnouucementJ

.

@'i‘swr FRPIEN

" Sold by Authorized
Freshman Dealers Only

Balkite
‘Radio Power Units

FANSTEEL PRODUCTS CO., Inc.

North Chicago, Illinois
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DEFINITE, PRACTICAL
AND WORKABLE MONEY
MAKING PLANS

IXTY-SEVEN plans — completely

outlined with a procedure for estab-

lishing yourself in those most suc-
cessful and most lucrative Spare Time
businesses in the United States.

Each plan consists: TFirst—of a defi-
nite workable item that can be retailed
by people of limited means and have
only a few spare minutes a day to util-
ize. Second—the best method of produc-
tion is outlined carefully with sugges-
tions as to what to avoid. Third—Ave-
nues of distribution or selling are given
—such methods of selling by mail as are
applicable and all similar details are
discussed, and TFourth—information of
importance in carryving on to reap large,
generous profits is discussed.

Altogether you have before you com-
plete, accurate Spare Time businesses
that have returned hundreds of dollars
to others.

Sparetime Money Handbook contains
100 Pages, of the large magazine size,
9 x 12 inches—with handsome colored
covers, over 100 illustrations.

NEW EDITION JUST OFF THE
PRESSES

PRICE 50c

If your dealer cannot supply you
use Coupon below

- e e -
| THE CONSRAD CO., Inc, "
230 Fifth Ave., N. Y. )

} Gentlemen: I enclose 30¢ for one coDy |
' of “‘Sparetime Money Iandbook.*”

I Address

¥ city, state

By Robert Hertzberg

PRINCIPLES OF MODERN RADIO
RECEIVING, by L. Grant Hector, Ph.D.,
assistant professor of physics, University
of Buffalo. Burton Publishing Company,
Buffalo, N. Y. 534x9 inches, 305 pages,
cloth, illustrated. Price, $5.00.

Just before the broadcast boom descended on an
unsuspecting public, it was pretty generally agreed
in radio circles that the best all-round radio book
for the amateur enthusiast, possessed of a limited
technical education and a fair amount of intelli-
gence, was Principles Underlying Radio Communi-
cation, the Signal Corps manual prepared by sev-
cral experts of the Bureau of Standards, in Wash-
ington. Written in a clear, unpretentious manner,
by men who tried merely to explain complex action.s
rather than to establish a literary masterpiece, it
became known as a complete radio education in it-
self, covering the fundamental facts of direct- and
alternating-current practice and the theory and prac-
tice of tramsmitters of the spark, arc, alternator
and tube types, as well as of the corresponding
kinds of receivers.

With the advent of broadcasting, however, and
the rapid development of circuits intended for the
reception of broadcast stations. the hook has hecome
somewhat inadequate. A man finishing his reading
of it is brought right up to the broadcast era and
then coufronted with the back cover; he is led to
ask the natural question: “Well, what about our
modern radio circuits and practices?”

It is rather difficult to select a hook that is fit
to supplement and accompany the Signal Corps’
monumental 619-page “pamphlet.” Iowever, we
think that in Dr. 1lector’s work, Principles of
Modern Radio Recciving, we have found such a
volume. Its first few chapters are devoted to the
inevitable review of fundamental electrical theory,
but once it approaches the subject of the three-
clectrode tube and its use in radio circuits, its
value to the man already preparcd by the govern-
nmcnt book becomes evident.

The most important subject of hroadcast prac-
tice, radio-frequency amplification, is discussed in
great detail. Many of the puzzling features of R.F.
circuits (particularly those of the various “bridge”
types), are explained in such understandable lan-
guage that radio fans reading the book will prob-
bly wonder why they were ever stumped by them.
We also suspect that many alleged radio “experts”
who discourse glibly on the ramifications of R.F.
will secretly bury their noses in the book and
rcally learn, for the first time, what they are talk-
ing about.

Superheterodynes and combined circuits, audio
amplifiers and battery chargers and battery elim-
inators are treated in the same clear fashion. The
author, being a college professor, has presumably
no commercial axe to grind; so his specifications of
the advantages and disadvantages of the numerous
electrical systems, methods and instruments he
describes may be accepted as a valuable presenta-
tion of the cutire subject.

Dr. Hector’s candid language is amusing in
places. For instance, when discussing radiating
reccivers (page 135), he shows a diagram of a
typical blooper, with a double border of heavy
black and the caption: “In Memoriam. A single-
circuit receiver which is a pernicious radiator.”
In the text he says: “Figure 83, properly draped
in mourning to show that the circuit should be
(whether it is or not) dead and buried, illustrates
the general principle involved.”

PRACTICAL RADIO CONSTRUCTION
AND REPATRING. by James A. Moyer
and John F. Wostrel. McGraw-Hill Book

Company, Inc, New York City. 5x7V
inches, 319 pages, cloth, illustrated. Price,

$2.00.

This book is aimed to he of service to the am-
ateur constructor who makes his own set, to the
purchaser of a complete radio receiving outfit who
wants to know how it works and how to make
minor adjustments and repairs when unsatisfactory
conditions begin to appear, and to the radio dealer
and his assistants who are called upon to test and
repair radio receiving sets.

Radio troubles, common and uncommon, are dis-
cussed in sufficient detail to enable a radio “trouble-
man’’ to go about his work intelligently, systemat-
ically and efficiently.

The authors would do well to apply some of their
own advice, and check over the diagram of a three-
stage resistance-coupled amplifier printed on page
141. In this hook-up a very small line, which
would not be more than a sixteenth of an inch

WWW americanradiohistorv com

BUY

a radio set

i

The first and only com-
plete manufacturers’
directory of all stand-
ard Radio Receivers—

We all want to know what kind of a set is
best to Buy. Here is a book that describes
all standard manufactured sets from authent-
ic descriptions furnished by the manufactur-
ers themselves.

It gives you all the information you need to
take your choice, saves you from *“blind”
buying, and vain regrets.

GIVES PRICES, TECHNICAL DES-
CRIPTIONS — ILLUSTRATIONS

Receivers are illustrated, prices are given, manu-
facturers’ names and addresses supplied. General
characteristics of scts are described, number of °
tubes, “Electrified” Receivers, etc., etc.

All you nced to know—Just like a permanent
“Show.”

The only book of its kind—absolutely unprejudiced.
40 pages—size 6 x 9 inches profusely illustrated.

DON'T BUY IN THE DARK—AVOID MAKING
THE WRONG CHOICE.

USE “The dirvectory of Standard Radio Sets.”

ONLY 28§¢

If your dealer cannot supply you
Write direct

The Consrad Company, Inc.

230 Fifth Ave. New York, N. Y.
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NOT A DICTIONARY—A REAL ENCYCLOPEDIA OF RADIO

ONE THOUSAND
BOOKS—IN ONE

The First Classification and Explanation of the
Countless Words Used in the Specialized
Science of Radio
Edited by SIDNEY GERNSBACK

Editor of Radio Listeners’ Guide and Spare Time Money Making.

Wireless Course in 20 Lessons,

8. GERNSBACK'S RADIO ENCYCLO-
PEDIA is the only standard work ever
published in America attempiing to elas-
sify alphahetically the countless tvords
used in the highly sbecialized science of

RADIO.

The ENCYCLOPEDIA is written in plain
English so that everyhody can understand
the definition and deseriptions.

No expense has been spared covering
over two years in compilation, to make it
worthy a Dlace in_your library.

It is published in one volume—168
Pages—size 9x12 inches. nearly an inch
thiek _and nicely accommodates the beauti-
fui illustrations and the large, easy to
read type.

Every page is replete with illustrations
~—to _make the text easily understandable.

REMEMBER THIS IS A REAL EN-
CYCLOPEDIA—NOT A DICTIONARY—
and very few of the things described and
illustrated in this velume can be found
in any dictionary, or any other encyelo-
pedia.

P e et

I MR. S. GERNSBACK, 1
1 230 Fifth Avenue, 1
¢ New York, N. Y. 1
! Dear Sir: I enclose $2.00. Kindly {
I send me “‘postpaid” one copy of your ]
I Eneyclopedia! . i
LI 1
] Name ... ........ 00Ea0B006a0R00600 1
L 0SS+ et e I
i Address  ...........L :
oty s State........ 1
i — 1

Author of

Practical Electricity Course, etc.

The hook eonfains as a sapplement a
chassified  cross-index csigned  to bring
iogether radio references under one head-
ing having relations in comnmon.

All eireuits new and old are deseribed
by word and picture and every Dart and
apparatus used in Radie is exDlained and
made understiandable by nieans of photo-
graphs and drawings.

The work contains 1,930 definitions, 549
photographs, drawings and diagrams.

The volume is printed upon fine paber
—bound in full black Karatol, marbled
paper fly leaves and end sheets, with the
title stamped in gold.

This volume should find a place in every
Hbrary, and will be a veritable boen to
vou who are interested in Radic, from any
angle.

The advance sale was so tremendous
that a very large edition has been printed,
effecting 4 very considerable saving in
printing, ete. This saving is being passed
on to present purchasers, and you may
obtain the encyclopedia for the present at
only %2.00.

Price $2.00

If Your Dealer Cannot Supply You
SEND ALL ORDERS DIRECT TO

SIDNEY GERNSBACK
230 5th Ave,, New York, N. Y.

Money Refunded If Not Absolute-
ly Satisfactoery.

POSTAGE
PALID

Here Are Only a Few
of the Countless Sub-
jects In This Book:

Acrials

Alternating Current
Alternators
Amplification
Amplifiers
Antennas

Arcs

Batteries
Bicgraphies

Ci
Capacity
Circuits
Coherers
fiondensers
Gatls
Goupling
Grystals
Current

D.
Detectors
Dielectric
Discharge

B
Electrolytic
Electromagnetic
Electromotive Force
Electrons
Electrostatic

=4
Feed Back
Field
Filaments
Flux
Frequency

Galvanometers
Grids
Grounds

Heterodyr;e
High Frequency

. §
impedance
Inductances
Inductance Coils
tnduction

Inductive
Insulating Materials

Keys

M.
Magnets
Magnetic

Oscillations
Oscillators

Plates

Radiations

adio
Radio Freguency
Reactances
Rectifiers
Resistances
Resonance

S.
Switches

T.
Theory of Current Flow
Transformers
Transmission
Tuning

Units

Vacuum Tubes

w.

Wave
Wires
Ete., ete.

0
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long, has been omitted; and as a result the detec-
tor tube is isolated from the A.F. circuit and its
own plate receives no direct current from the “B”
battery. Maybe the hook-up in this form was in-
serted deliberately to give the readers of the book
something to practice on, but we don't know.

Otherwise, the book is quite a handy volume.
It also gives easily-understood information and
directions about the construction, testing and re-
pairing of the important types of receiving sets and
commonly-used radio equipment; such as wave
traps, trickle chargers for “A” and “B” batteries,
cone-type loud speakers, apparatus for directional
reception, etc,

Special attention is given to the superheterodyne,
short-wave sets, and impedance- and resistance.
coupled receivers. “Trouble shoating’ is explained
fully with the aid of illustrations and diagrams,
and such matters as fading and interference are
also discussed.

The book is intended as a companion volume to
the same authors’ Practical Radio, and like the
latter, furnishes concise, practical information for
the man who does not wish to go deeply into the
intricacies of radio engineering, but who does want
to know how to test, repair and improve his radio
receiver. Details of theory are given little space,
the book being composed almost entirely of how
and why-to-do-it explanations. Amateurs who are
not thoroughly familiar with the tools and other
mechanical contrivances necessary for radio work
can read the volume with profit.

THE AMERICAN ANNOUNCER AND
RADIO LOG, published by the American
Aunouncer, Buffalo, N. Y. 9x11 inches,

154 pages, flexible covers, illustrated. Price,
$2.50

This loose-leaf volume is the answer to a ques-
tion voiced on innumerable occasions by exasper-
ated listeners wlho have waited anywhere from
fifteen to fifty minutes to hear some strange voice
announce the identity of a station to which they
have been listening: “WHY is a radio announcer ?”’
Each of its pages contains a short biography and
a large photograph of a man (there are also a few
women) dressed in his Tuxedo and smiling sweetly
at the camera or posed in front of the ubiguitous
microphone, *

The variety of the occupations from which radio
announcers have emerged is truly amazing; but one
is struck by the fact that comparatively few of
these men have had any formal training in either
music or public speaking. The majority of them
seem to have been deposited before the microphone

. by accident, and, finding the work interesting and

the limelight of public attention satisfying, they
have stuck to their new-found posts. It is worthy
of note that the few really distinguished announcers.
like Milton J. Cross of WJZ and Kolin Hager of
WGY, may boast of truly adequate background
and training, which is evident in their dignified
and thoroughly unobtrusive conduct before the
“mike.”

Cross, for instance, who was born in New York
City in 1897, graduated from the DeWitt Clinton
High School and later completed the music super-
visors’ course of the Damrosch Institute of Musical
Art.  Afterward he became a member of the
Paulist Choristers and devoted much time to church
and concert work. FHager, a native of Gloversville,
N. Y., started studying for grand opera at the age
of eighteen, after having been a noted boy soprano
for four years. He has had a varied musical expe-
rience, and once toured the country as the director
of a light opera entitled “The Isle of Azuwere.”

The newspaper profession seems to have fur-
nished the greatest number of announcers, although
it stands_out only because the other professions are
so varied. One individual, at one time well known
on the air, but now reduced to the comparative in-
significance of vaudeville, is chiefly distinguished
as the first man to drive an automobile across the
lverglades of Florida, Another was at various
times an instructor of aviation in the Police Re-
serve Flying Corps of New York City, a profes-
sional football player and 2 real estate salesman,
thereafter Janding a job as radio announcer. Ver-
satile, if anything!

CURRENT RADIO
ARTICLES

RADIO BROADCAST, March, 1927.

Although, in these days of cheap tubes, the
value of reflex systems is open to question, am-
ateur set constructors will be interested in the
instructions for huilding the R.G.S. Inverse-Duplex
Receiver, designed by David Grimes, which are
contained in the March number of Radio Broadcast.
To many experimenters who took up the fascinating
hobby of radio after the reflex circuit had had its
little splurge of glory in the newspaper radio
tabloids, the set will appear as a novel one—
something different from the usual two- or three-
stage tuned R.F. outfits with their imposing metal
cans. It is a carefully designed receiver using
good components, and undoubtedly will reward
with excellent results the person who builds it.

In another article, Edgar H. Felix tells “What
You Should Know About ‘B’ Power-Supply De-
vices.”” He gives some extremely practical and
valuable suggestions about the selection and opera-
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WE GIVE
YOU THIS
VALUABLE BOOK

It tells you how to make furni-
ture, home appliances, tools, sport
devices, hundreds of things that cost hundreds of dollars
otherwise.

It is full of drawings—pictures—constructional plans.
Everything is explained fully—ready for you.

Regular Price of this Book is $.50.
with every subscription to—

SCIENCE & INVENTION

To tell you how tremendously and intensely interesting is
this great magazine is to tell you that exactly 30,405 men,
from every country in this wide world of ours, are regular
listed reporters of SCIENCE & INVENTION.

We are giving it free

The world is combed for big and small events in this
marvelous scientific era—
Radio, Electricity, Chemistry, Mechanies—
All Scientific fields
of endeavor are cov-
ered fully.
— Here is a list of

somc of the major
articles in the brand
new May issue just
out:

é;éwhNy 25 Cents
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Invention

Can | Study Engin-
eering at Home?
How to Make a

Welsh Cabinet
Hints for the Me-
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How to Make a Ra-
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OVER 300 ILLUSTALTIONS

Fill out the coupon

elow — Enclose
$2.50—and you get
SCIENCE & INVEN-
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secutive months —
and absolutely Free,
one copy of “How to
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IT COSTS @
NOTHING TO ™
OWN THIS BOOK

POPULAR MAGIC is a book for
you, for everybody, young and
old. But especially for those who want popularity, those who
want to realize how much the admiration of friends help to-
ward making life worth more.

POPULAR MAGIC contains thousands of simple, entertain-
ing parlor tricks, as many puzzling magical stunts and a
whole book full of mystic spirit novelties. A new set of
tricks for every day in the year.

You get this book absolutely FREE by subscribing now

AMAZING STORIES

A new kind of magazine. Scientifiction by world-famed
writers. Marvelous, Amazing Stories by great men such as
Jules Verne, H. G. Wells, ctc., appear in this new magazine
AMAZING STORIES every month.

Stories of flying into space al dazzling speed on a comet;
Mesmerizing the dead; remarkable situations of all kinds.
Tremendously interesting—yet instructive.

Keeps you in touch with the writings of the men of the
greate st imagina-
tions in the world.
A magazine for
young and old.
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The Time Machine

by H. G. Wells

The Man Who Was
by Walter Burch

The Star of Dead
Love by Will Gray
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copy free of POP-
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AMAZING STORIES
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now.
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ADIO Receivers know no rules

of etiquette—they cannot be

taught to act on best behavior
when company and friends are judg-
ing them—but they can be made to
act properly if the operator under-
stands the few simple factors that ef-
fect tuning or the proper adjustment
of the Receiver’s controls.

Be one of those on the safe side.
Don’t be afraid to invite friends and
show them that good tuning means
good reception and enjoyable pro-
grams.

The 64 page, illustrated book on
How to Tune Your Radio Set (Cons-
rad—25¢) is a carefully prepared, yet
simplified, instruction book on tuning
alone.

Receivers, of different types, indiv-
idual characteristics are handled sep-
aratelv. All there is to know, all that
must be known before one can really
say to understand the tuning of a set
~—1is given in this book.

It will surprise you—Buy a copy
today—at the nearest Radio Shop.
Only 25c. You'll get three times that
value out of it.

S

SOLD
EVERY
WHERE

If Your Dealer Has None in
Stock Write Us Direct

The Consrad Co.mpany,AInc.
230 Fifth Ave.

New York, N. Y.

ton of these important instruments, and describes
their theoretical action briefly, for the benefit of
the man not entirely familiar with it.

Other articles in Radio Broadcast for March are
as follows: ‘“Television: Europe or America First?”,
by Edgar H, Felix; ngh Quality Amphﬁer
for the R.B. ‘Lab’ Recexver, by John B. Bren-
nan; “A Five- Tube, Non-Oscillating Receiver,” by
T. H. Nakken; “Constr.cting an Amplifier- Power
Supply Device, ’ by James Millen; and “A.C. As
Filament Supply Source,” by B. F. Miessner,

POPULAR RADIO, March, 1927.

“How to Build a One-Tube Receiver for Use
With a Loud Speaker” 1is the announcement on
the cover of Popular Radio for March. Turning
quickly to the inside of the magazine, we find that
the single tube which will perform this extraordi-
nary work is a multivalve actually containing three
sets of elements and therefore performing the
duties of three separate tubes. This device (de-
scribed briefly in Rapto News for February as the
heart of a different set) is connected in an unusual
shunt reflex circuit, which, it is claimed, eliminates
the howls and squeaks that accompany the more
common forms of reflex receivers.

In the lead article, entitled “Radio in 1950 A.D.”
Dr. Lee de Forest indulges in a little scientific
speculation and predicts that some day we may be
able to eliminate static; to “see” by radio; to run
the clocks of the world by radio impulses; to draw
electricity from the atmosphere and put this power
to work for man; and to direct streams of radiant
energy that will drive airplanes at tremendous
speed.

Other articles are: “The Commg Reformation of
Third-Degree Methods by the ‘Radio Detective’’
by Thomas Elway; “How to Increase the Range of
Ammeters and Voltmeters by K. B. Humphrey;
“Popular Delusions About Radio,” by Charles
Magee Adams; “What Every Fan Should Xnow
About Audio = Amplifiers,” by Professor E. L.
Bowles; and “A Real Radio ‘Interference Patrol’,”
by James Montagnes,

RADIO, March, 1927.

Amateur radio, according to Don C. Wallace,
one-time Hoover Cup winner, writing in Radio,
was the medium by which the now famous \Vrlgley
marathon swim across the Catalina channel was re-
ported to an eagerly waiting world. The Asso-
cited Press installed a short-wave station on a sea-
going tug, and transmitted its dispatches to Mr,
Wallace’s station, 6AM, one of the best known
“ham” outfits in the country, at Long Beach, Cal.,
from where the news was telephoned to the AP

“swim’ headquarters at Wilmington, Cal. Wallace
describes the adventures of the operators on the
boat, which, like the swimmers themselves, was
badly buffeted by the waves, and tells in detail
how the minute- gy minute reports of the thrilling
race were handled by radio. It is an interesting
account.

The rest of the magazine contains much technical
and constructional matter, and also departments
devoted to the interests of both amateur and com-
mercial radio operators. A few of the titles are:
““A Socket Power Oscillator,” by Boris S. Nai-
mark; “Tracing Superheterodyne Diagrams,” by
Lester 1. Wiltze; “A Phonograph Cabinet Re-
ceiver,” by Perry S. Graffam: “Trickle Chargers,”
by G. Best, and “The Ultimax Receiver,” by
C. W. VIorns

WIRELESS MAGAZINE, February, 1927,

London, England.

The push pull idea of amplification as applied to
audio circuits is nothing new, but it has remained
for a British experimenter, ] H. Reyner, to adopt
it to radio-frequency circuits. He connects two
tubes in a split-coil arrangement, greatly resembling
the familiar A.F. push ull amplifiers used in this
country, tunes them b ﬁ by a single variable con-
denser and neutralize: them by another. It is his
claim that the over-all "amplification provided by
this scheme is fully equivalent to that furnished by
a straightforward amplifier, if not even better.
The system is fully explained in the February num-
ber of Wireless Magazine.

Another interesting set

is the “Gloria Four,”

especially designed for purity of repreduction for.

loud-speaker work. It consists of one stage of
tuned R.F., neutralized with the aid of a tap on
the secondary of the R.F. coupler (between the
first tube and the detector) and a small balancing
condenser connected back to the R.F. tube grid,
and two stages of straight resistance-capacity-
coupled amplification with an output filter choke
and condenser of the latest approved design. The
detector is non-regenerative.

THE WIRELESS WORLD AND RADIO

REVIEW, February 2, 1927. Loudon,
England.
An interesting short-wave unit, which can be

connected directly to the detector tube of an exist-
ing detector and audio-amplifier combination, is
described in the first February number of the
Wireless World, one of the brightest of the British
radio papers. The unit contains a single tube, a
double-winding coil and a variable condenser, the
three instruments being connected in an oscilfating
circuit of the shunt tickler-condenser control type,
The secondary portion of this same coil is bridged
across the grid and grid tuning condenser of the
detector unit, and thus serves also as the inductance
for the actual tuning circuit connected to the aerial

“ and ground in the usual manner,
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WORLD SCIENCE and
ROMANCE IN THE
“YEAR 2660”

from the pen of the renowned
editor and Scientific Experi-
menter HUGO GERNSBACK

Against an amazing background of machan-
ical, electrical and chemically altered life of
mankind there is set a brilliant and eclor-
ful romance in the life of the greatest liv-
ing seientist of that age.

Ralph’s love for the beautiful stranger, bis
conquest of his rival and the worsting of
the great saturnine Martian, eulminating in
a running fight in space with tragedy and
terror conquered by almost unbelievable and
incredible weapons. make one of the most
interesting and gripping stories ever told.

$2.15 POSTPAID

Experimenter Publishing Co.,
230 FIFTH AVENUE
NEW YORK, N. Y.

A

230

“RADIO FOR ALL”

Book on Radio.
and pamghlets combined in one.
everyone interested in the art of Radio.

EXPERIMENTER PUB. CO., Inc.,

AMATEURS!
EXPERIMENTERS!
BEGINNERS!
ALL USE
Hugo Gernsback’s

permanent, comprehensive Reference
A Thousand Textbooks

For
Price $2.00 Postpaid

FIFTH AVE., NEW YORK N.Y.

by

\_

Thousands of Parlor and Stage Tricks nsed
ond edition fresh from press.

Rize 9x12 inches.
NOVELTIES!

230 Fifth Avenue

by Dunninger

116 PAGE BOOK ON MAGIC

“POPULAR MAGIC”

Ameriea’s foremost magician. Big
Illustraled

FUN? MYSTERY!

SOLD ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO.,
New York City
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Announcing—A
New Size and a
Reduced Rate

Spare-Hime Money Making Has In-
creased In Size From 6x9 fo 9x12
Inches—And It Now Costs Only
i5c the Copy
MORE ARTICLES MORE OPPORTUNITIES AT LLESS COST

Spare-Time Money Making, the popular magazine of oppor- illustrations—more data—everything bigger than ever before.
tunities, has grown up. N . . Our special printing process enables us to give you more
From the small size of 6 x 9 inches it has been increased at a lower price.

to 9 x 12 inches—and at the same time its price has been

duced from $2.50 to $1.50.
. Tl'xhceere w]]rln be absolutely no change in the high quality of

If you enjoyed Money Making before you'll get double
value now.

the articles, except that there will be more articles—more Ask your newsdealer for the new issue NOW.
ASK YOUR NEWSDEALER FOR THE MAY ISSUE
SINGLE COPIES 15¢ SUBSCRIPTIONS $1.50

If you prefer a year’s subscription use the Coupon below

g THE CONSRAD CO., Inc. 230 FIFTH AVE, N. Y.

The Bzg New Spring Edztzon Is Here

- | Latest List of Broadcast
Gu‘iai':nﬁ'zz‘i{‘szzg ~ Stations
N s New Circuits—Data—Information

Z/ N 701 <

Mecre Radio data, information and constructional articles than ever before—

Radio’s greatest array of valuable data ever published in any quarterly.

Full to the brim with page after page of illustrated articles.

Spring Edition contains latest list of Broadcast Stations, several complete

latest circuits with full constructional data——also many illustrated general

S PRUIQUIOd ATINFY O/TVY

Radio articles.

See your newsdealer to-day or write direct.

Copies 50c -- Sold Everywhere

LB INIY S X008 29/1T3T7VI SHINILSIT OIGve

196 Pges o Subscriptions $1.75 the Year—If your dealer cannot supply you

Size: 9x12 Inches use the coupon below.
Ilustrated

THE CONSRAD CO., INC.
230 Fifth Avenue., New York, N. Y.

'USE THIS COUPON

Gentlemen: 1 enclose $...... XD [ ) ) 5] 0 for one year's ]

SUBSCTIPLION. H0, " ias i o nre 5 w0 556 3y 5 w08 SIS 5 60 il o s ko ST A ST B o |

Name,, !

The Consrad Co., Inc. Address ..o !
1

230 FIFTH AVE.,, NEW YORK CITY X o Cityl oot oS 555 oo Fol S v v State .........., i
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D. X.

ON A LOOP

WITH THE

TROPGDYNE

SUPER-HETERODYNE

HE World famous Tropadyne has never
been surpassed.

1t gets volume, clarity and marvelous D.X.
reception, all on a loop antenna—No out-
door cumbersome aerial necessary.

It's a powerful Super-Heterodyne simpli-
fied, which makes it possible for amyone to
construet it.

Consrad Pattern No. 16 shows you how to
build this Receiver at home. New system
blueprints of Wiring and Panel layout take
the mystery out of blueprints. A child
could understand them.

Blueprints are 19 x 44 inches.

There is also a 14-page instruction booklet,
illustrated. that gives in full, all steps in
the construction.

20,000 have used this Pattern
ORDER THIS PATTERN TODAY
PRICE 50¢

THE CONSRAD COMPANY
230 Fifth Ave. New York City

The World Famous
“NEUTRODYNE™

There are reasons why the “Neutro-
dyne” has been the leading Circuit for
years. It gives quiet operation, no-
oscillating and good power.

It's easy to tune—and easy to build.
You can save many dollars by building
your own Neutrodyne, using the famous
Consrad Pattern.

e T

——memm= 1] Use This

IRAKING YDOUR-OWH

Consrad
Pattern

50¢
This Pattern gives 2 full sized blueprints, 16x30
inches of the Panel layout and '\V ring diagram,
also a 4-page, illustrated, instruction Booklet.

The Consrad method of building is the simplest
ever devised. Anyone can build from it.

Tl

THE CONSRAD CO., Inc. . l

230 Fifth Ave., New York City . {
Fnclosed send de for one coby of your “‘Neutrodyne [

Pattern.””

Name [

Address l

City ....r . [

Tt can therefore be seen that the first tube acts
as the local oscillator, supplying the local current
which heterodynes the incoming continuous-wave
signal. The resultant beat note is detected in the
second tube, acting as a straight detector, and may
then be amplified with a standard A. F. amplifier.
This system differs. from the usual oscillating-detec-
tor arrangement, wherein the same tube functions
as both local oscillator and detector.

The magazine also includes a description of a
British Post Office radio patrol van, designed for
the purpose of locating radiating receiving sets,
which are illegal in Great Britain. The apparatus
consists of the usual direction-finder employing a
loop aerial. American radio fans who suffer from
the nightly squeals of “bloopers” would probably
welcome the official operation of such a car in some
sections of the United States.

MODERN WIRELESS, February, 1927.

London, England.

A two-dial receiver labelled the “Wanderer Five”
is described in the feature article in the February
number of this monthly. The set incorporates two
stages of tuned-R.F. amplification, regenerative de-
tector, one stage of resistance-capacity-coupled A.F.
and one stage of transformer AF.] in the order
outlined. Neutralization of the R.F. stages is ac-
complished by means of split primary windings on
the interstagé couplers and the usual small balanc-
ing condensers. The regenerative action in the
detector circuit is provided by a fixed tickler coil
and a variable condenser in the Weagant (so-
called “Reinartz’”) hook-up.

Tither a regular outside aerial or an indoor loop
aerial (the British call the latter a “frame” aerial)
may be used with the receiver, the former giving
the greatest volume and distance and the latter the
greatest selectivity.

DER DEUTSCHE RUNDFUNK, Febru-

ary 13, 1927. Berlin, Germany.

Except for a half dozen pages containing a few
constructional “wrinkles” and a rather crude de-
scription of a crystal receiver, this magazine is
devoted entirely to the broadcast fan. About half
its contents consists of advance programs of the
various European stations, while the rest is mostly
publicity regarding popular radio performers.

The crystal set is a simple a air, and reminds
an American of the good old ‘“ham” outfits of the
vintage of 1914,

——

FUNK, February 11, 1927. Berlin, Germany.

This weekly is divided into two sections of equal
size, one, printed on blue paper, containing the
weekly radio programs of the British and Conti-
nental broadcasters, and the other, on white paper,
containing general technical material for the experi-
menter.

The German fans evidently like their technical
articles to be truly technical. This number of
Funk, for_instance, contains a treatise on the co-
efficient of self-induction, so full of mathematical
formulae that no one but an engineer with a slide
rule and a table of logarithms ‘could possibly de-
cipher it.

The constructional material is less formidable,
The featured set article deals with the making o
a cheap two-tube outfit, consisting of a regenera-
tive detector (in the common “three-circuit” hook-
up), and a_ simple one-stage transformer-coupled
audio amplifier. Another article gives the details
of a wavemeter, with tapped coils, which covers the
wide range between 10 to 18,000 meters.

RADIO UMSCHAU, February 13, 1927.
Frankfort am Main, Germany.
This weekly, like Funk, is also split into tech-
nical and program sections of approximately equal
size. 1In the technical section, which is well pre-

pared, the lead story is a discussion of the possi-

bilities of interplanetary communication. Mr. H.
Gernsback’s contribution to the subisct, contained
in the February, 1927, number of Rapio NEws, is
acknowledged, and illustrations used in this maga-
zine are reproduced.

Other articles are: “What Goes On in 2 Radio
Receiver,” “Practical Wrinkles for the Radio
Amateur,” and “What Qualities Must ‘B’ Batteries

Possess?”

QST FRANCAIS ET RADIORILECTRI-
CITE REUNIS, February, 1927. Paris,

France.

A perusal of the TFebruary number of this
healthy-looking magazine, which is easily the lead-
ing radio journal of France, confirms our former
observation: namely, that French radio fans are
not satisfied with their radio .articles unless they
are stuffed to the brim with mathematical formule
and references of the most appalling complexity,
It is doubtful whether anyone but a professor of
college mathematics or an engineer of considerable
training can read these articles and really under-
stand them. Beside a copy of QST Francais, the
proceedings of the American Institute of Radio En-
gineers look like extracts from a high-school book
on_ physics.

Some of the subjects discussed are: “The Radio-
phone and Tts Propagation Phenomena,” by Gen-
eral Caritier, “The Path of Electromagnetic Rays,”
“Crystals in Radio Work,” “Directions for the In-
staliation of a Short-Wave Oscillator,” “Study of
Oscillating _Systems,” “Electromagnetic Waves,”
“Tuned R.F. Amplification by Double-Grid Tubes,”
and “The Double-Grid Tube.”
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~~only #35.
fo build this =

five tube -4

COCKADAY2{

N

Invest 50c in the Popular
CONSRAD PATTERN
and Save % on Your Set

Radio’s most popular “Home Built” circuit, Power-
ful and easily built. Used by the thousands everye
where. Parts cost only $35 if you use the Cons-
rad Pattern. Two full sized blueprints given with
fully illustrated instruction booklet. All nieasure-
ments full size. = = ;
Panel layout and
Wiring diagram sim-
plified so that anyone
can understand them.
Save NOW on your
Radio—Buy one of
these patterns.

Price 50c

Consrad@ Co., Inc.
230 Fifth Ave., New York City, N. Y.

Enclosed 50c for one copy of your pattern, “How ti
build the 5-tube ‘COCKADAY."”” °

NUME  avnreeanosenvrasvasssareasosannnes edvaveaviare

Address
City

27 $100. CLEG !

S build l%‘/ow'owrz >
JUPER-HETERODYNE

We all want a big, powerful, D.X. Super-Hetero-
dyne—but few of us can afford one.

You can build one—at %
the price of a ready-made
receiver _with  Consrad
Pattern No. 14; takes
only a few nights, easy
to understand.

Pattern contains two blue-
prints 19%x447 ; of Panel
layout snd Wiring dia-
gram, all in  sbecial
Heavy cardboard folder.

Enjoy a powerful set this
week.

Send for Consrad Pattern No. 14
PRICE $1.00 i

THE CONSRAD COMPANY, INC,
230 FIFTH AVENUE NEW YORK CITY

$M$O$N$E$Y$
Real Money

May be earned during your spar¢
time taking subscriptions to—

RADIO NEWS
SCIENCE & INVENTION
AMAZING STORIES
SPARE-TIME MONEY
MAKING

For full details arite
AGENCY DIVISION

Publishing Company
New York, N. Y.

Experimenter

230 Fifth Ave.
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How to make a SIMPLE WAVE TRAP and CLARIFIER

BRAND NEW CONSRAD PATTERN ENABLES YOU TO BUILD
ONE AT HOME

THE NEW
WAVE TRAP PATTERN

This new pattern contains a gi-
gantic blueprint, size 2714 inches
by 20 inches, containing simplified
Panel layout, Front View, Top
View, Side View and Picture Wir-
ing diagram. All measurements are
shown actual size. Also a complete
Hlustrated Pamphlet is enclosed that
shows you exactly how to proceed
throughout the entire coustruction;
these are enclosed in a heavy folder
envelope size 914 x 914 inches.

Note: This Wave Trap can he
installed in a few seconds. 1t does
not have to be put inside your set.

25C

EVERYWHERE

O matter how large or small, how cxpensive or
inexpensive a Radio Set may be. it can be de-
cidedly improved with a good WAVIE TRAD.

The Receivers of today arc not built incm‘r.ectl_v——
They arc as efficient as Radio Engincering skill can
make them. '

The fault lies in the fact that there are so many sta-
tions vn the air that reccivers cannot separate them
properly.

The simple WAVE TRAD solves this problem—Tt
brings order out of (haos. 1t helps separate the Wave-
lengths.

A WAVE TRAT dacs not have to he installed in your
set.  The New Consrad Pattern shows you how to
huitd a simple WAVE TRAP—By huilding at home
yvou save 1/3 to 1/2 the cost of a ready made instru-
ment.

And the simplified Consrad system that has been used
to construct over 500,000 home-made Receivers is un-
derstandable by a child.

Anyone with a Screwdriver, a Scissor, a Pen knife,
and a few other houschold tools can build from a
Consrad DPattern in a few nights,

The contents of the CONSRAD WAVE TRAP Pat-
tern are shown on the left.

ORDER YOUR PATTERN NOW. BEFORE MORE PROGRAMS ARE SPOILED BY CROWDING OF STATIONS

COMPLETE PATTERN?2

C AT ALL
DEALERS

If your dealer cannot supply you write direct

The Consrad Co., Inc., 230 Fifth Ave., New York City

¢ SILFHITL L

INERET AL T SONVEL H0A

The SE

__
®UR HANDS

Palmistry Explained

Experimenter Publishing Go.
MEW YORK c1TY % .

100,000 Copies fresh from
giant presses!

A BRAND NEW BOOK

“THE SECRETS
OF YOUR HANDS”

PALMISTRY EXPLAINED

Learn the Secrets, in your palm, your frierds palm. The most
amazing Science in the world.

Palmistry is within everyone's grasp. Everyone's palm is like
an open book, their character, habits, life lines and fortune are
indelibly imprinted there.

Learn how the professionals read your palm and then go out
and mystify your friends—you can expose their innermost
secrets at their expense.

This brand new 116 page, illustrated book is as up-to-date as
the art has progressed. It's more thorough than any on the
market. :

Palm Reading is simplified. With this book you can become

proficient in a few days.

Buy your copy today—you're in for a big surprise and plenty
of fun.

116 PAGES e
PRICE 50c¢
SOLD AT ALL NEWSDEALERS

If your dealer cannot supply you write direct to

EXPERIMENTER PUB. CO., Inc.
230 FIFTH AVENUE NEW YORK, N. Y.

9 x 12 INCHES

www.americanradiohistorv.com



www.americanradiohistory.com

1412

Radio News Book & Magazine Review for May, 1927

=

lfssued every
month in leading
magazines.

l World’s largest
! Radio Book pub-

% -
S'\ tishers. f

Radio Waves—
What Are They?

Waves we cannot feel, see or hear, yet
they are everywhere.

Waves in a body of water are clearly
visible, but Radio Waves can neither be
seen, heard nor felt. Yet these same
Radio Waves have length, frequency,
velocity, height and form.

Radio Waves travel with a velocity of
about 186,000 miles a second. The dis-
tance to which a Radio Wave will travel
before dying out depends to a certain ex-
tent on its frequency.

The sound waves at the broadcast sta-
tion are impressed upon a Radio Wave
and this carried to a receiving set which
in turn transforms them back to sound
waves. '

How this remarkable transposition is
made and all about Radio Reception is
thoroughly and simply explained in the
Consrad Book, No. 11, “HOW RADIO
1S RECEIVED.”

The book can be bought at your Radio
Dealers or you can buy a copy direct, the
price is 25¢c—use the coupon below for
ordering.

The Fun of Build-
ing a Radio Set—

and the Thrill of
- Saving.

A good, carefully built

Radio Receiver can equal,

eveln surpass, in §otlie  €ases,
the finest factory made scts.

There is no special difficul-
ty iun comstructing a good set
if one starts with a good cir-
cuit and the proper instrue-
tions.

To help home set builders
in achieving the best results,
the Consrad Book No.
“HOW TO BUILD PRAC-
TICAL RADIO SETS” is
published.

The 64-page book contains
many circuits of
practical and efficient types—
complete circuils are shown
in all cases. The price of
this hook is only 25¢—you
can buy it at most Radio

Stores or order direct by the
coupon below.

the most -

Latest, finest collection
of hook-ups obtainable—
64-page book, illustrated.
Price 25¢.—Order Below

part.

all parts.

Price

“A Chain is only as strong

as its weakest link---!"
A Radio Set as strong as its weakest

Each and every part of a Radio Set must function
properly, if you will get good reception.

There are many hints used by Radio Experts that
make for perfect set building and perfect operation of
These hints are combined into a 64-page
illustrated book of great value to every set builder.

“Tips for the Radio Constructor Book No. 1.”

64 Pages, 5x8—illustrated.
25¢—Order now.

RADIOSETSNEED NOT

CAUSE YOU TROUBLE
OR WORRY. '

THE RADID

You £ TROUBLEFINDER | o

Can P " Page

Repair 8 Book

Your —_

Set F Tllus-

Yourself R trated
g

Simplified chart system
locates trouble when your
set goes wrong.

Radio Sets can be repaired far more

easily than you imagine, if you know
where to look for trouble and just how
to correct it.
. Here's a 64-page book on trouble find-
ing and set repairing—all charted so that
you can systematically check all parts of
the set.

Size 6 x 9 inches—fully illustrated—
“THE RADIO TROUBLE FINDER.”

PRICE 25¢
SOLD EVERYWHERE

If your dealer cannot supply you use
coupon below.

THE CONSRAD
RADIO LIBRARY

Book 1—Tips for the Radio Amateur Con=
structor.

Book 2—How to Make Practical Radio
Receiving Sets.

Book 3—Radio Questions Answered.

Book 4—Radio Frequency Amplication.

Book 5—Loud Talkers and How to Build
Them.

Book 6—How to Tune Your Radio Set.
Book 7—One Hundred Radio Hook-ups.

Book 8—One Hundred and Fifty Radio
Hook-ups.

Book 9—AIl About Radio Parts.

Book 10—History and Operation of the
Vacuum Tube.

:Book 11—The Neutrodyne, All *About It.
¥Book 12—How Radio Is Received.
:Book 13—The Radio Trouble Finder.
:Book 1+—Reflex Radio Receivers.

1Book 15—The Super-Heterodyne, Theory
and Construction.

1
: These books are sold by all Radio
y Dealers—or you can use coupon here.

: THE CONSRAD CO., INC.

1 230 Fifth Avenue, New York, N. Y.

: Gentlemen—I enclose §........ for 1 copy of Books Number................. EECEYTLT

: ................................................... [] The Radio Trouble Finder

1

1 NPT Ba800Ea8065000800006050680660008658650800000660838 568 5080560H00a0aG00R0GE i
|

: Address «.oveereveeianen G000 6006800 606668a656660600000 0600000000000 .

|
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SUBANTENNA

AMAZING NEW

Underground Antenna System

Reduces Static

Eliminates Most Interference---

Power Line Crackles, Etc.

Unless yvou have spent a radio evening with SUBANTENNA Uses
SUBANTENNA, you positively have no .

idea of how wonderful Radio really is. Filtered Ground Waves
There is such an amazing difference in the
performance of any set when connected to
SUBANTLENNA that no user would ever
go back to the old style aerial again.

Instead of using noisy air waves, SUBAN-
TENNA uses filtered ground waves. This
means that much STATIC, arc light sput-
ters, power line crashes and other disturbing

. . interferences are grounded and removed
Real Clarlty and Blg Volume from the reception before it reaches vour

On DX Now Possible! set. Read i the lower left corner of this
X . . . . . announcenient what a few of the thousands
Imagine listening to beautiful music, think-  of enthusiastic SUBANTENNA users .
ing it is from a local station, then hearing  about this new wonder device.
the announcer clearly speak the call letters

of a station a thousand miles away. Dmagine Nothing Else Like It
the pleasure of getting real DX crystal clear

i i S ] is raei all SUBANTENNA is sot just a wire. It is a spe-
on bad mghts when STATIC is raging al cially constructed, specially treated alloy wire dif-

around you. Imagine being able to hring in ferently insulated and sheathed in a Jead jacket.

distant stations with tremendous volume on E»\jt t?}e far] enldto(g SUB;\tI\IlTEI\;T_NA and at an elec-
R N 1.0 . . M rically S:Zl p\la ¢ COI.'TCC acation near 1ts center
the same set which with an ordinary aerial are. “bulldingup” cotls which iy an impecmer

gets only “air noises” and static crashes! part in SUBANTENNA’S startling Serior mance)
Because the filtering action of SUBAN-

TENNA delivers such a clean, clear signal ®
to your set, you can tur.n the
power full on when listening to l

DX. This means you can get
bigger volume and more  Install SUBANTENNA. Leave your old aerial
distance with your pres- up. Select a bad night when DX is almost impos-

T
5

W,

o
o

- : 2 .
gl . L sible with the ordinary aerial. Make a comparison
'//_/ ent set if you use a station for station. connecting first your aerial,
i SUBANTENNA. then SUBANTENNA. From stations that are just

a mess of jumbled noise with the old aerial, you'll
get reception that parallels local in sweetness and
clarity.  Send counon at once for scientific explana-
tion of SUBANTENNA and for particulars of
GUARANTEF, and FREE TRIAL OFFER. Send
COUPON NOW!

A
N

AN

Read PROOF that
SUBANTENNA is the
Greatest New Thing in Radio

Subantenna you shibped me now working and
esults are good.  flad WJZ, WLS, KDK A,
O WTAX, WSM, und others during thivmiler
S staroe’? Sined, 1

Lo T DONALDSON, M. D.,  Louisiina

am glad to re-

port o you the

*“I hare a six-tube set and after instailing x&orldgrflll_J-E(-e[)t‘lon that I
Subanterna I reecived greater distance than 4m  recelving without in-
ever hefore.  On wiry 18th, I received a terference or static of any .
program on my s aadeasted Trom  Buenos kl.d. It is. ‘indeed, 2 wonderful thing for
Aires, South America, at 10:15 in the eve- fauio and iy opinion is that it will revo-
ning. I never could reseive such distance lutmmzi*) ””, mvdl'“”' Signed,
on my auvtside antenna.’””  Signed. CARL DESSAUER,
W. C. FREYMUTH, River Forest, Illinois.

CLOVERLEAF MFG. CO.,
2714-K Canal St.
Chicaga.

Tell me all about SUBANTENNA and your FREE
TRTIAL OFFER,

JKansas.

““My greatest pleasure with the Subantenna,

T am able to report that static which was a however, comes through the elarity of tone Name ...,

sonree of muoeh annoyance before, has been and perfect recention of the programs. Since g ~ 0 7T TTITITEremmemaareee s siiaaan, .
entirely eliminated so fur as I am able to using  the Subantenma, I am unable fo

ohserve. For clarity and for its eontrtbution understand how 1 got any pleasure at all Address ........

to selectivity I think the Subantenna js the out of my radio, using the old aerial, with

best deviee I have ever had any experience its rasping, grating noises, and constant in-

with.  Signed, terference,”” Signed,

REED L. PARKER, Chicago. HERMAN SLERCHER, Chicago.

CLOVERLEAF MANUFACTURING CO., 2714-K Canal St., Chicago
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Yes, only $1.00 with coupon

( ‘ g«n'ngs this
brings this stupendous cut

B
Free Trla price bargain to your home

on 30 days’ trial. A handsome radio.cabinet with ample
room inside for all batteries, charger and eliminateors. All
unsightly accessories out of sight in a splendid piece of fur-
niture. Made of beautifully grained, thoroughly seasoned
selected hard wood. Elegant Walnut Finish Will not warp.
Highly polished outside surfaces; front panel in popular
two-tone effect, ornamented with Galleon Ship in full colors,
giving hand-painted effect. Rich gold border countersunk
on front panel, will not wear off. Neatly turned legs and beaded

edges. Strongly built; all joints reinforced. Top. 30% inches x 16%
inches, ample for any radio and loud speaker. Height 30% inches.

satisfied,send

tation charges you paid. Or keep it and pay only $1.00
NOW!

anywhere. Order by No. B9859A. Shpg. wgt. about 60 1bs.

$1ﬂ) a M@nth After 30 days’ Send
amonth till you’ve paid our smashed cut price for this
STRAUS & SCHRAM rs.: Chicago

trial, if not
expense and we’ll refund your $1.00 pluistatl)latcr};r?;;?c?rlicoupon
sale—only $9.50. Our credit price beats cash prices
R3925

777 ’4‘ f

0 Radio'

Catalog

of home fur-
nishings sent
with or with-
out order.
See coupon.

\

i

'IIIIIIIIIIII-I-I------
Straus & Schram, Dept, 3925 Chicago

Enclosed find $1.00. Ship Walnut Finish Radio Cabinet.
I am to have 30 days free trial. If I keep the cabinet I will
pay you $1.00 monthly. If not satisfied, I am to return the
cabinet at your expense and you are to refund my
money and any freight or express charges I paid.

Walnut Finish Radio Cabinet, No, BS85%A, $9.90

Name

Street, R.F.D.
or Box No

Shipping
Point

Post Office e

State.

Masried or Single — ... Nationality or Color— ..

If you want ONLY our froe catalog
o©f home furnishings mark X here

li--ﬁH--ﬂ!-ﬂ!---ﬁ--m-
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