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NEW YORK 

The real test of MERIT is the 
test of TIME. From the very 
pioneer days of the RADIO IN- 
DUSTRY, through all its vari- 
ous phases, CUNNINGHAM 
RADIO TUBES have met this 
test in a way that has gratified 
millions of radio -owners 
throughout the nation. CUN- 
NINGHAM RADIO TUBES in- 
crease radio enjoyment and 
create -in the radio -equipped 
home -that general spirit of 
GOOD WILL and SATISFAC- 
TION that attends TRUE 
QUALITY whenever, and wher- 
ever, it appears. 

E. T. CUNNINGHAM, INC. 
CHICAGO SAN FRANCISCO 
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WORLD'S OREATEST LOUDSPEAKER VALUE 

1197 

o 5 Q, ô Q.. 

Both Wall and 
Table Model Combined 

Use the Meistersinger as a 
Table Model or detach the 
art metal base and hang it 
on the wall. ( 15 feet of 

cord with each Cone.) 

CONE 
INCLUDES quality features only found in more 

expensive speakers plus the original Tower 
direct -drive unit with eight points of contact to 
the cone (instead of only one) . Reproduces both 
highest and lowest tones with utmost reality. Ask 
your dealer to demonstrate or write for folders. 

On Sale from Coast to Coast 

TOWER MFG. CORP. - Boston, Mass. 

Wherever the -e arc' ears 
that hear 1lerc's a 

Tower Product to /it 
your taste mé purse. 

Meistersinger Speaker 
(gooseneck type) $1 5.00 

Scientific Cone 9.50 

Scientific Speaker 
(gooseneck t)pe) . . 8.50 

Little Spitfire... 4.95 

Phonograph 
Attachment 1.95 

Scientific Headset 2.9 5 

Little Spitfire Headset 1.95 
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Free 
Catalog 
of home fur- 
nishings sent 
with or with- 

out order. 
See coupon. 

Fr Yes, only $1.00 with coupon lal brings this stupendous cut 
price bargain to your home 

on 30 days' trial. A handsome radio cabinet with ample 
room inside for all batteries, charger and eliminators. 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 304 inches x 16s/a 
inches, ample for any radio and loud speaker. Height 304 inches. 

$1 °° a Month 
After 30 days' Send trial, if not 

back Coupon it back at our 
expense and we'll refund your $1.00 plus all transpor- 
tation charges you paid. Or keep it and pay only $1.00 
a month till you've paid our smashed cut price for this 
sale -only $9.90. Our credit price beats cash prices 
anywhere. Order by No. ß9859A. Shpg. wgt. about 60 lbs. 

O wir 

STRAUS & SCHRAM 83924 t. Chicago 

Straus & Schram, Dept. R3924 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. 89859A, $9.90 

Name 

Street, R.F.D. 
or Box No.. 

Shipping 
Point , .,.. 

Married or Single Nationality or 

Post Office ...___ State. 

If you want ONLY our free catalog ri 
fof home furnishings mark X here LJ 
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if* Will rai n ou At 
IlomeTo Filla 

igPayRadio 0 
If you're earning a penny less than $50 a week, clip coupon 

now. Send for AMAZING FREE BOOK, "Rich Rewards in 

Radio." Why go along at $25 or $35 or $45 a week, when many 
are now earning $50 to $250 in the same six days as a Radio Ex- 

pert? Hundreds of N.R.I. trained men are doing it -why can't you? 

TRAINED EXPERTS 

Now Earning $50 to $250 a Week 
Radio needs trained men. Get into this new live -wire profession 

of quick success. It's the thoroughly trained man, who gets 
the big jobs of this profession -paying $75, $100, $200 a week 
and up. Hundreds of N. R. I. trained men are today holding down 
good, big jobs in the Radio field -men just like you -their only advantage is 

TRAINING. You can prepare just as they did, by new practical methods. Our 

tested clear training makes it easy for you. Big Free Book contains all the proof. 

1201 

44.kkik 

I 
'`I give you all 
this apparatus 
so you can learn 
quickly at home 
the Practical 

Way' 

FREE 

OF 

EXTRA 

COST 

You Learn Quickly 
In Spare Time 

So sure am I that I can train you success- 
fully for a better future in this new Big -Pay 

profession, that I guarantee your training 
with a money -back bond. Lack of ex- 
perience or education won't hold you 

back -common schooling all you need 
to start. You can stay home, hold Operate§ WMAQ 
your job, and learn quickly and ..ACCeptea position with 
pleasantly in your spare time. My the Chicago Daily New ste- 

practical,helpfulmethodsmakeit PRACT CÁ LY DOUBLDE 
possible for you to start RIGHT thanks to you. I handle II 

en nsul tation, aI eo do operet- 
AWAY toward one of the bigger ¡ g, your course teuehc me 

Radio jobs. Many men in Radio not only the theoretical but 
now earning $50 to $250 a week. also tthe practical knowledge 

No delay, no losing time from Pat -0 meb.il, 
work -no scrimpling or scrap- Station WMAQ, Chicago, Ill. 

ing to get your training. 

Get This FREE BOOK 

You Get 
All Of This 

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

your ability. 

World Famous 
Training That 
"Pays for Itself" 

My Radio course World - 
Famous as the training that 
"pays for itself." Makemore 
money QUICK when you take up this 
practical course. Work on millions of an- 
tennae, receiving sets, offers you big chance 
to make spare urne cash while you're learn- 
ing. I'll show you how -teach you the latest 
"dope." furnish you with business cards, show 
you how to get the business and make it pay. My 
students don't wait a yearto increase their income 
-they report QUICK INCREASES as a result of 
this course -often two or three weeks after starting. 

Howard Luce, Friedens. Pa. made $320 in 7 weeks 
during spare time. D. H. Suitt Newport, Ark.. writes, 

"I am in businefor my- While taking the course l earned in spare time work 
self and RECENTLY MADE about $900." Earl Wright, Omaha, reports making $400 
$70 in ONE DAY. I was an inashort time while taking course -working at Radio in 

electrician of rich experá. sparetimel Sylvester Senso, Kaukauna, Wis., made $500. 

e occupying eplendnd These records not unusual -these men a few of hundreds. 
position a telephone up- 
s intendentwhen I enroll- Your Satisfaction Assured 
ed with you believing It We who know the results this practical tested training gets - 
wo tuopen up ve 

not 
op- the increased earnings it has brought to men everywhere -stand 

disappointed have nothoon 

Radiowill 
Ethm n. behind it all the way under a contract that pledges you full 

Radio will be worth tens satisfaction or money refunded on completing our training. No 
of thousands of dollars to strings to this offer-you yourself are the only 7 ugdge. Get started 

In next few years." mailycoupon NOOWb for 
hmyceBignFREEf 

B 
the 
OOK 

bigger 
proofl 

jobs- 
T. T. un Belle Island, 

obligation. 

$70 In One Day For 
T. M. Wilcox 

Most amazing book on Radio ever written 
-full of facts and pictures -tells all about 

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

today -no obligation. 
J. E. SMITH, President 

NATIONAL RADIO INSTITUTE 
Dept. DB -9, Washington, D. C. 

EMPLOYMENT SERVICE TO ALL GRADUATES 

J. E SMITH, President 
NATIONAL. RADIO INSTITUTE 
Dept. DB -9, Washington, D. C. 

Dear Mr. Smith - Without obligating me In any 
way, send me your free book, "Rich Rewards in Radio" 

and all information about your practical. borne -study 
Radio Course. 

Name Ags 

S Address 

Town State 
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rough this man's invention the 
Xusicone revolutionizes the 
loud speaker field -- - -- - -- -- 

Radio News for fl Aril, 1927 

C. A. Peterson, only 24 years old, is re- 
sponsible for the amazing tone, the sur- 
prising volume and the startling fidelity 
of reproduction of the Crosley Musicone. 

Nearly three years ago a shy and reticent 
young man walked into the office of Powel 
Crosley, Jr., with an idea 'for a radio loud 
speaker under his arm. When he un- 
wrapped the newspaper around it Mr. 
Crosley instantly saw its great possibilities. 

Mr. Crosley offered him the equipment of 
his laboratories, the assistance of his en- 
gineers and the resources of his company. 

In a short time Peterson produced a mar- 
velous actuating mechanism so designed 
as to vibrate freely without choking re- 
gardless of the heavy electrical impulses 

applied to it. It revolutionized the 
loud speaker field. 

Within a few weeks after its an- 
nouncement the Musicone captured 

the loud speaker market and has 
dominated it ever since. Horns 

with their ugly appearance and 
their harshness of reproduction 

which so discredited radio in 
early days were promptly 

obsoleted. 

Prices slightly higher 
west of the Rocky 

Mts. 
CROSLEY RADIOS 

$29 to $98 

4'1'e' 

The Musicone has been 
imitated in appearance 
but the patented actuat- 
ing unit has never been 

equalled. Incidentally Mr. 
Peterson's royalities on this in- 

strument have been over $90,000. 

Attached to a good radio the Musicone de- 
livers pure, true tones, without distortion 
regardless of how suddenly the crashes of 
orchestra or high shrill notes come 
through it. 

As an ornament its rich bronze frame 
and the quiet tones of its ornamental cone 
are an addition to the decorations of any 
room. 
Made in two sizes and at two prices with- 
out any difference in quality. 

The 12 -inch Ultra Musicone for small 
rooms, apartments, etc. $9.75 
The 16 -inch size Super Musicone for 
large rooms or porch use $14.75 

THE CROSLEY RADIO 
CORPORATION 

Powel Crosley, Jr., Pres. 
Cincinnati, O. 

Write Dept. 22 for deseaptise literature. 
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with only a 
switch to snap 

a 
ISM 

A, B and C Radio Pow er 
from house current outlet direct into your radio with no more attention or thought than 
you bestow on a vacuum cleaner or your electric iron. 

This wonder box weighs only 13 lbs., stands 9 inches high and is 4 inches wide and is 
about half the size of an ordinary A storage battery. It is a mechanical 
device transforming ordinary 110 -volt 60 -cycle house lighting power 
into smooth, quiet radio energy for the new Crosley radios without 
slightest interfering hum and with the certainty of an electric motor 
Price 

Crosley radios designed for use with this marvelous power supply are 
the AC -7, a 6 tube table 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. 

,',ro.Iey sets are licensed under Armstrong U. S. Patent No. 1.113,143, or under patent applications of Radio 
Frequency Laboratories, Inc., and other patents issued and pending. 

THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, JR., Pres. CINCINNATI, OHIO 

No batteries to fuss with. 

No more batteries or battery charger to water. 

No failure of the power plant just as you sit 
down to a fine program. 

No batteries to recharge. 

No batteries to renew. 

No apologies to make to callers because the 
batteries must be getting low." 

No upsetting the house to have the radio sere 
iced. 

NO MORE annoyances from the vital power 
supply end of your radio. A snap of the 
switch is the only demand your radio 
makes upon you from NOW ON. 
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AMRAD 
AMRAD CORPORATION Harold J. Power, Pres. Medford Hillside, Mass. 

2The Mershon Condenser 
freshens up old "B" eliminators 
and prolongs life in "B" batteries 

The Mershon Condenser, assists in more perfect filtering 
(straining) of the uneven current supplied by a lamp socket. 
It also acts as a reservoir to store a large amount of energy 
which is necessary for a continuous smooth flow demanded 
by incoming broadcasts. This energy such as fresh B bat- 
teries deliver must be on tap instantaneously for loud sus- 

tained musical notes. The im- 
provement in tone quality is 
particularly noticeable on low 
notes. 

Mershon Condenser con- 
nected across B batteries (with 
a disconnecting switch) great- 
ly prolongs useful life of these 
dry cells. It in itself does not 
wear out -can be used con- 
tinuously. $8 

Here's a "B" Eliminator 
that Equals Fresh New 

"B" Batteries 
B eliminators usually fail to give reproduction qual- 

ities to your radio that come from fresh new B bat- 
teries. First class B eliminators are usually quiet in 
operation and supply proper voltage and current, but 
the reproduction in the loud speaker is faulty because 
the electrical capacity of the eliminator is not sufficient 
for the tremendous drain of current extremely loud or 
loci- notes demand. Such eliminators must draw the 
current all the way from the lamp socket through the 
filter choke into the receiver. The time element is ap- 
preciable so that the peaks of many notes are chopped 
off, which causes distortion. 

The Amrad B eliminator employs the famous Mer- 
shon Condenser as the principle capacity unit. This 
famous condenser has many times the capacity of any 
other eliminator condenser and constantly provides 
you with a sufficient supply of energy for the correct 
reproduction of any sounds that may come through 
your radio. 

Free from Break -downs 
Paper condensers now used in B eliminators fre- 

quently break down. Here the Mershon has such a 
large capacity. that any excessive voltage surges are 
eliminated ; the charge being constantly absorbed. 
This also protects the receiver set against punctured 
parts or insulation break -down. 

Won't get Noisy 
Nor are there any variabe adjustments to get out of 

order. All parts are readily accessible, as no com- 
pound or other filler is used in its manufacture. The 
Amrad B power unit is mounted on a metal base and 
incased in steel box, black enamel finish. 

This. as well as the other products of the Amrad 
Corporation, are a tribute to the engineering skill of 
the Amrad laboratories and the influence of mass pro- 
duction methods of Pow-el Croslev, Jr. 

Write Dept. 1 D 7 for literature 

including the celebrated 
Amrad S -1 tube 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEB 
HUGO GERNSBACK, 

Editor and Publisher 
' EDITORIAL AND GENERAL OFFICES, 230 FIFTH AVENUE, NEW YORK 

nunnun::.:::: :::nnuwnnnmuunwnnuuoum::::,::::::n:::nnnnnnnn,nuunwunmmnumuw::mm:n:,::,,::,,nnmm::,:::nuwm:"""""" 
n 

nuuuununmmnni,nuumn u muuuunnnnnnmuwnunu i nnnnnnunnnnnuun,nnnunnnnnnnnn: u 1uwunnnnnnn ..m i inn, 

:::: ::::::.::::.:.:,::,,,,,,,,:,:::::::::::::::,::::.:::,::::,::.,:,::,::::,,,,:,:,:,:,::,,:::,,,:: ::,:,:::::,:::.:::::,::::,,:::,::,:,:::,:: :: :::::::::,::::::,,:,::::::::::::::,:::::::, 

Vol.8 APRIL, No. 10 

.,,,,::1,:::1,:::1,::,1::1 ::...:::::::::::::::::::::1::::,:::::1:111,111:11111,,:,::111 

RADIO STEPS OUT 
By HUGO GERNSBACK 

THERE was a day, many years ago, when radio was not 
radio' at all, but was merely "wireless." The art at that 

time was merely one of communication; that is, the trans- 
mission of intelligence by signals from one point to another 

without intervening wires. So things stood, more or less, until 
the advent of the vacuum tube, after which soon followed the 
first really successful wireless telephone, which today we term the 
"radiophone," as applied to broadcasting. 

Broadcasting itself is, of course, only the propagation without 
wires of signals to be received at the other end. But radio does 
not stop here, although the public at large is not aware of the 
fact that the art of radio is used for hundreds of different pur- 
poses aside from broadcasting and telegraphy. The following few 
remarks may be of interest to those who have not given close 
attention to the tremendous growth, in every direction, which radio 
actually has attained. 

There was, for instance, the Dynanophone, invented by myself 
and described in the first radio magazine in existence, "Modern 
Electrics," in the May, 1908, issue, when wireless was just getting 
into its stride. The Dynantophone, as de- 
scribed in that magazine, was an apparatus 
whereby it was possible, with the human voice, 
to start an electric motor or any other elec- 
trical appliance from a distance. In short, it 
comprised a microphone in circuit with a relay 
and condenser, which, in turn, were attached 
to a battery and spark coil, aerial and ground. 
At the receiving end I had a coherer and a 
decoherer, a relay, a number of contacts, local 
batteries, and an electric motor. Every time 
a word was spoken into the microphone, the 
transmitter would be energized, sending out 
impulses ; whereupon the motor at the receiv- 
ing side would start and run as long as the 
words were spoken into the distant transmitter. Rink it was at 
that time but a toy, the apparatus foreshadowed broadcasting, be- 
cause this was before the days of the wireless telephone, and the 
human voice actually did create effects at the receiving end. 

Then, at a not much later date, there was the now famous 
Cerannograph, also described in "Modern Electrics" for July. 1908. 
This was invented by the Rev. P. J. Phillippe, S.J., of Spring 
Hill College, Mobile, Ala. This was an automatic lightning re- 
corder, and was constructed from the then -existing wireless ap- 
paratus. It recorded on a paper tape lightning discharges at a 
great distance. (It is interesting to note that a very similar de- 
vice, employing the same principle, is used today by the New 
York Edison Company at its great Riverside power station in New 
York to record the approach of thunderstorms many hours before 
they actually arrive in the city.) Both of these old -time devices 
were invented, of course, before the day of the vacuum tube. 

This marvelous tube makes possible, not only the radio 
telephone and broadcasting, but also many other important de- 
velopments. It is really from the time of its advent only, that 
radio has stepped out from its home sphere and invaded other and 
older arts, causing and creating many revolutions in them. For 
instance, up to the time of the perfection of the vacuum tube, it 
was not possible to talk by wire from New York to San Fran- 
cisco. The telephonic repeater coils, loading coils and others, as 
well as the very heavy wire lines necessary for transcontinental 
communication, made this feat impractical. The vacuum tube 
changed the situation altogether and today it is used in long -dis- 
tance telephony to an extent which the public very little appreciates. 
Here is only one case where radio principles are applied to wire 
telephony, and make possible the bridging of great distances, im- 
possible to cover otherwise. 

A fly hops upon a steel bar, a quarter of 

happens? Off hand, you will say "Nothing." Just the same, the 
weight of the fly depresses the steel bar to an extent which can 
he measured today, impossible as this sounds. The instrument, in 
fact, measures a movement of the incredibly short distance of 
three billionths of an inch and is called the "Ultra Micrometer." 
It measures distances about 15,000 times shorter than have hith- 
erto been detectable with microscopes of the highest magnifying 
power. Again, radio instruments and the vacuum tube are called 
in to achieve the result just cited, because the heavy steel bar upon 
which the fly hops is but a part of a condenser; and the change in 
the condenser's capacity, although the fly weighs practically noth- 
ing, is sufficient to be accurately measured. 

The "talking motion picture" would not be a success if the 
vacuum tube and radio principles were not used in some of the 
various stages. The same statement is true of the modern phono- 
graph, where both the recording and reproducing are now done 
by means of radio instruments. One of the most popular new 
electric phonographs on the market relies entirely upon radio instru- 
ments for its reproduction of sound ; and a regular radio amplifier 

with but few changes is used to regulate the 
music from pianissimo to fog -horn volume. 
And more recently it has been found possible 
to make the leading violin louder than an 
entire orchestra by attaching a small micro- 
phone to the violin itself and amplifying it 
to such a degree that the violin will over - 
shadow a 50 -piece orchestra without difficulty. 

You are probably familiar with the method 
of trapping thieves by making it impossible 
for them to approach a safe within three feet, 
as explained in a recent issue of RADIO NEWS. 
By upsetting the fine electrical balance of a 
system of radio instruments, it is thus pos- 
sible to give an alarm before the burglar or 

safe- cracker has even touched the safe itself. 
There was also described a few months ago, in RADIO NEWS, a 

method whereby all employees emerging from a factory passed 
through a certain gate, which would immediately indicate to an 
observer whether or not the employee carried an excess of metals 
on his body. By means of vacuum -tube amplifiers it is even pos- 
sible to detect as small a quantity of metal as the gold in a man's 
teeth, when he passes through this gate. 

A recent invention, also of interest, is the use of a condenser 
in radio amplification, whereby the small variations in the 
capacity of the condenser are used to reproduce phonograph music 
in a way not dreamt of heretofore. 

Of the television apparatus so far constructed, practically all of the 
inventors rely upon radio instruments in one way or another ; and 
you may be sure that, when television finally is developed com- 
pletely, the solution will be found in the use of radio instruments. 

It may be safely said that the surface of what remains to be 
done has as yet not been scratched. There is hardly an industry today 
that cannot make use of radio instruments in some phase of its 
work. When it is realized that by means of radio instruments it 
is possible that the heart beats of a chicken can be magnified so 
that an audience of thousands of people can hear the sound 
throughout an auditorium, it should be apparent how wonderful 
and how universal the uses of radio apparatus have become. 

The applications cited by me are not just freak experiments, 
for many of them are in actual and constant use, day in and day 
out. 

Though radio instruments have been applied by many fakers 
to the ailments of the human body, there yet remains to be done 
a large amount of legitimate scientific work, wherein actual in- 
vestigation of the functions of the various parts of the hùman 
body can be conducted in a way that we do not even dream of. 

Wherein the Editor points 
ont that broadcasting is only one 
little exemplification of the applica- 
tions of Radio -recalls a few prom- 
ising ideas of the pre -vacuum -tube 
era -and the revolutionary introduc- 
tion of the three -element audion -a 
feu of the wonders which this in- 
finitely-delicate apparatus has 
brought about within a few years - 
what zvonders of the near future are 
to be accomplished by an application 
of the radio experiments of today - 
when Radio hits its real stride. . . 

an inch square. What 

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from station WRNY on various radio and scientific subjects. 
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Receiver Automatically Tunes in Twelve 
Stations 

Bureau of Standards Studying Static and Signal Intensity 
BY S. R. WINTERS 

'6 LICK" goes a series of instruments 
and then there is a lingering, buz- 
zing sound ! It is, to employ a 
figure of speech, the "alarm clock" 

or "dinner -hour factory whistle" of what is 
probably the only radio receiving station in 
the world that tunes out one transmitting 
station and tunes in another automatically, 
without the aid of human hands. 

Furthermore, in this ingenious contrivance 
where the dials, figuratively, are twirled me- 
chanically, this receiving station may be 
switching from a transmitting station in 
Tuckerton, New Jersey, to picking up signals 
from a transmitting station in Bordeaux, 
France -clear across the Atlantic Ocean, 
3.000 miles distant! 

The bewildering spectacle of apparatus 
required to accomplish this marvelous feat 
may be seen in the laboratory for special 
radio transmission research at the Bureau 
of Standards. There, under the direction of 
Dr. L. W. Austin, international authority on 
atmospheric disturbances in radio reception, 
is a modest young man, whose ingenious 
mind naturally thinks in terms of the har- 
monious arrangement of a multitude of little 
mechanical and electrical units ; he is E. B. 
Judson, laboratory assistant to Doctor Aus- 
tin, and designer of the mechanism here de- 
scribed. 

SIGNAL STRENGTH RECORDED 
The apparatus is completely automatic in 

making records of the pranks of static and 
the intensity of radio signals on long waves, 
from 16,000 to 25,000 meters. It can be 
operated day and night continuously, without 
the presence of an operator, and leaves 
the "finger- prints" of static or signal 
intensities for observation and interpre- 
tation by an observer when conveni- 
ence permits. Or, if desired, readings on 
the automatic record sheet may be taken 

Dr. Austin and the automatic receiving equipment. Notice the recorder with the cylinder covered with graph paper, upon which is made a permanent record of the signals. 

any five minutes during the hour. The 
needle on a galvanometer, which is envel- 
oped in a complicated array of mechanism, 
drops downward once every thirty seconds 
and in doing so strikes an ink -saturated 
thread. The latter, coming in contact with 
the record sheet, wound on a cylinder, makes 
characteristic scrolls -"dips" or "rises " -by 
means of which static or signal strength may 
be studied. 

This apparatus is too complicated in its 

Mr. E. B. Judson and the automatically -revolving loop antenna which he designed. This is used 
with the apparatus shown above. 

arrangement and too vast in its bewildering 
array, spreading over several laboratory 
tables, to permit of a detailed description in 
an article of this character. Suffice it to say 
that there is a series of clock -controlled 
relays, an amplifier, and the recording me- 
chanism itself. The clock- actuated mechan- 
ism, however, unlike the clock often attached 
to the broadcast listener's receiving set for 
turning on the radio receiver, is an auxiliary 
device in accomplishing that uncanny feat of 
tuning out one transmitting station and tun- 
ing in another. By means of a succession 
of relays, it is possible to obtain records 
from as many as twelve transmitting sta- 
tions every five minutes by this automatic 
process, either day or night. The recorder 
itself completes one revolution in either two 
hours and five minutes or 25 hours, depend- 
ing upon how' it is timed. 

LOOP FOR STATIC DETECTION 
Our wonderment is further increased 

when we observe the automatic behavior of 
a large loop antenna revolving around its 
axis with measured strides, in the meantime 
noting the direction from which static is 
coming at the moment. This wooden frame, 
about five feet square and containing 60 
turns of cotton- covered wire, makes a com- 
plete circle of 360 degrees once in twenty 
minutes, being operated through a set of 
reduction gears by an electric motor which 
makes 1,800 revolutions per minute. This 
automatically- operated loop, for studying the 
directional characteristics of atmospheric 
disturbances, was likewise designed by Mr. 
Judson. 

Dr. Austin,. in commenting upon the pur- 
poses of this entire automatic equipment, in- 
dicated that without it the services of two 
additional laboratory workers would be re- 
quired in order to study static and signal 
intensities day and night. Born of the ex- 
tremity of the lack of sufficient funds with 
which to employ the necessary personnel, 

(Continued on Page 1292) 
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A Temperamental Artist Radio Mike 
An Interesting Sidelight on Musical Problems in a Broadcast Studio 

By EARL SOWERS 

G1\ E your favorite broadcast station 
a chance, even though the program 
does not sound just as you think it 
should at the beginning of the eve- 

ning's entertainment -the first five minutes 
are the hardest. 

In five minutes it is possible to move the 
"hike," shift the orchestra, get a very good 
idea of the kind of air that fills the studio, 
or do any one of a half hundred -or more, 
i i necessary- things that will very nearly 
assure you of a pleasing program during 
the remainder of the evening. And', remem- 
her, poor transmission is no secret to those 
cn duty in the station and that they prob- 
ably discovered it before you did and are 
already working to overcome the trouble. 

The same arrangement of an orchestra seems to 
"Mike" harmonious one evening, and dis- 

cordant the next. 

Most of us know that the microphone is 
now located as per blueprint -the result of 
hundreds of tests and experience in scores 
(,f studios -but conditions change from clay 
to clay and there are always the unexpected 
"freak" occurrences. It is these which 
cause the anxiety in the studio and trans- 
mitter room when the lights flash and 
"power" is cut into the antenna system that 
is radiating to perhaps a million listeners. 

Radio always has been full of freaks. 
They were there galore back in the old days 
of the first audions. Today high power and 
more efficient equipment have eliminated 
many of them, only to make room for still 
new ones in unexpected places. 

So critical now are the station operators 
and the invisible, but no longer silent, audi- 
ence that no two orchestras or soloists may 
he broadcast in just the same way. Quite 
often the same orchestra cannot be broadcast 
more than one time on the same general 
layout of musicians and microphone loca- 
tion. This, no doubt, sounds like gross ex- 
aggeration, but it is a fact, nevertheless, in 
more than one studio. 

PROBLEMS OF THE STUDIO 
In addition, there are the less bothersome 

details of adding or subtracting rugs on the 
floor to "tone" down "highlights" or to 
"pull" up the "low places" ; the shifting of 
silencing draperies that cover the walls of 
the studio, and changing the location of the 
mike. 

The latter may be moved from the cen- 
ter of the studio to one corner, then to an- 
other. It may face the orchestra or have 
its side or back turned to the musicians. 
\ \'lien placed in a corner it may be hidden 

All the troubles of a 
broadcast station are not 
over when the orchestra 
crashes into the opening 
number; in fact, some of 
them have just begun. 
The operator on the roof 
has been listening in with 
a "monitor receiver," 
and he has just called the 
announcer's assistant to 
say that the microphone 
is having a temperamental 
spell; and that some 
change in the arrange- 
ments must be made im- 
mediately in the interests 
of improved modulation. 
There is no preliminary 
test which will discover 
this: but the broadcast 
station's staff will know 
there is something wrong 
before the first listeners 
have a chance to turn a 
dial. The writer explains 
a few of the studio prob- 
lems, a better understand- 
ing of which will make 
the reader more sympath- 
etic with his entertainers. 

.4A1 illUl"4i,r 
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behind the drapes of the sidewall. One 
voice is "brilliant," another "dark," and so 
they require different treatment in the pick- 
up; but just how different is dependent upon 
many factors. 

There are the air conditions in the studio, 
of which more will be said later, and the 
artist may be unnatural from nervousness 
and pitch the voice higher than is expected. 
These and many other things must be dis- 
covered after the program starts. The 
1,000 -watter does not sign off for fifteen 
minutes while making the discovery, and 

Vq 

At times the best modulation is obtained by 
setting "Mike" on the piano itself - 

therefore, the first five minutes are the 
hardest. 

Sometimes the studio may be a little bit 
cold for an afternoon broadcast in the mid- 
dle of the winter ; and when it begins to 
warm up there is more trouble. The orches- 
tra must change its "shade." This happened 
recently in a studio. The first thirty min- 
utes were fine and then the buzzer from the 
transmitter room on the roof began to 
sound like an SOS. 

"What's happened down there ?" de- 
manded the outraged operator. "Up here 
it sounds like all the tin pans in town have 
been let loose. For the love of Pete, see 
what you can do about it, will you ?" 

The announcer knew that there had been 
no change in the way the orchestra was per- 
forming. Every man had broadcast many 
times before and knew how to keep the vol- 
ume level that was requested. Groping in 
the dark for a moment, the announcer had 
them tone down their next selection, and 
then the operator reported the transmission 
perfectly clear and satisfactory. After that 

there was no more trouble from that source. 
Later we tried to analyze the trouble, but 

the only goat we could tag was the air in 
the studio. 

REAL "ATMOSPHERIC" PROBLEMS 
So many of these freaks are developing 

lately that some are beginning to dream 
about temperatures and humidity. One 
studio is new and supposed to be the most 
modern devised; there is an excellent f orced- 
draft heating and ventilation system, but 
there are some unsolved problems that 
might be explained if a miniature weather 
bureau was set up there. The writer thinks 
so and is gaining a few converts. Maybe 
they'll get the weather bureau before they 
get through. 

Does the temperature of a studio. where 
the artists are in no danger of suffocation 
or frost -bite, have anything to do with the 
carrying power of the air between the artist 
and the mike? 

Does the amount of humidity have any 
direct effect on the acoustic properties of 
the same air? 

Do these two elements affect the walls, 
ceiling and floor of the studio and make 
them more or less vibrant? Even when 
the floor is oak, the walls concreted with 
an overcovering of "monk's cloth," and the 
ceiling is of felt composition? 

Take this illustration. There is an or- 
chestra which plays from a certain station 
every two weeks. It is composed of the 

(Continued on Page 12781 
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And, at others, it is necessary for him to stand 
back several feet, or the result will be atrocious. 
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Radio News of the Month Illustrated 
By GEORGE WALL 

'MIKE 

"What do you see when you hear broadcast artists ?" is 
the question asked in another article in this issue, which 
tabulates statistically the reactions of WRNY readers. 
A not unlike test was made with a group of professional 
artists at WPCH. Five of them listened to the descrip- 
tion of a beauty. as put in words by an announcer and in 
a "musical picture" by an improvisateur; and then set 

on paper the likenesses thus conveyed to them. 

T h e radio- equipped 
policeman is now 
a fact in Passaic, 
N. J., and if the 
experiment proves 
successful, no doubt it will be- 
come general. The short-wave 
receiver which each guardian of 
the law carries is hardly larger 
than a packet of cigarettes. 
This invention, like many 
others, was foreshadowed years 

ago in RADIO NEWS. 

CONSOLE 

SANTA CATALINA 
IS. BROADCAST 

STA. ^-.., 
- -t -oma 

How fast radio signals travel is illustrated here. The 
listener, sitting with his set turned on. is listening to the 
carillons on Park Avenue, New York, which are being 
broadcast also from the transmitter at Bound Brook, 30 miles 
away. He hears first the radio music, and then the bells them- 
selves, half a mile away, coming in softly like an echo. It 
takes the sound waves two seconds to come, while the electric 
waves have made their double journey in one six- thousandth 

of the time. 

San Pedro Channel, the rival of Eng= 
land's "big ditch" as a course for 
swimmers, saw and heard an exciting 
race, when George Young, the youthful 
Canadian, was the only successful en- 
trant among more than a hundred men 
and women who battled to cross the 22- 
mile channel. A multiple broadcast was 
maintained during the course of the race. 
The short-wave (105- meter) transmitter 
of KNX. 6AX, was mounted on the big 
steamer Avalon, which served as mother 
ship for the tenders during the race. 
Over this Edward Albright of KNX an- 
nounced the progress of the swimmers. 
The short waves were picked up, re- 
broadcast by KNX at Hollywood and 
KFWO, the station of Major Lawrence 
Mott on Catalina Island, on 337 and 211 
meters respectively. This in turn was 
rebroadcast by eighteen other stations, 
making an unprecedented etherial chain. 
At first difficulty was experienced by the 
fact that the bay where the start was 
made is in radio parlance, a "dead" 
spot. and interference was caused by the 
long -wave commercial transmitters. Un- 
der these circumstances the broadcast 
was begun, and maintained through the 
nearly 24 hours of the great swimming 
race. Many swimmers were entertained 
by radio from the small boats attending 
them, as shown above, and thus sus- 
tained against the mind- killing monot- 
ony of the prolonged repetition of their 
exertions. They were also thus advised 

of the progress of the race. 

: 0- 1rit 
- SAP 

Above is a picture of the corner of Greenwich and Cortlandt Streets, 
New York City's "Radio Row," where one radio store follows an- 
other, with their counters obstructing the sidewalks and blaring loud 
speakers compelling the attention of every passer -by. Here is where 
the commuter on his way home shops for the parts which will busy 
him that evening; and the office boy with his pennies finds all the 
thrill that his mother does in a bargain sale. Here; also, is the 
graveyard of countless unsuccessful ventures in radio manufacture. 

At the left, we see the ingenious device of a fan in Belfast, Northern 
Ireland. Unlike Franklin, he is fishing for DX, not lightning. 
With a 2,500 -foot piano -wire aerial, he claims to have heard 

America with a simple crystal set. 
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Radio Finds Its Cagliostro 
How a "Radio- Controlled Automobile" Was Faked 

By KNOX BAXTER 

ALAIOST as soon as any new scien- 
tific achievement catches the public's 
fancy, it seems as if there are doz- 
ens of people who are only awaiting 

the opportunity to hatch a scheme whereby 
they can bamboozle some innocent victims 
out of a lot of their hard -earned cash. 

For instance, readers of RADIO NEWS will 
remember the Kirovox exposure. The 
Kirovox was a so- called radio instrument for 
detecting various diseased portions of the 
human body. Radio- frequency currents were 
supposed to encounter greater resistance in 
the diseased sections than in the healthy, 
showing up the changes in current strength 
on meters. When it was opened, the cab- 
inet was found to be partially filled with 
miscellaneous radio junk. The whole thing 
was nothing but a bunko game. 

Another such scheme has just been ex- 
posed. 

About two years ago the United States 
Army demonstrated a motor car which ran 
about the streets of Washington and which 
was controlled by radio from a car behind. 
A short time later a student in a Western 
college likewise equipped_ an automobile with 
radio apparatus and controlled it entirely by 
radio waves. These demonstrations were 
duly reported in RADIO NEWS and were ab- 
solutely authentic. This meant that thou- 
sands of people interested in radio all over 
the world knew that it is possible to guide 
an automobile from another car by radio. 

WORKING THE RACKET 

About this same time, when people had 

this idea before their minds, a schemer 
wished to pick up a little easy money. The 
story goes that he went to a prominent au- 
tomobile dealer and told him he had a great 
advertising. scheme ; he . would drive two 
cars across the country, one being controlled 
by radio from the other, a distance in the 
rear. He would install the radio apparatus 
ill both cars and make all the necessary 
changes in the controls and mechanism ; all 
he wanted was the cars. These he obtained. 

Soon there appeared on the streets of New 
York City two automobiles, one following 
the other. The front car had no visible 
driver, but on each car there was a radio 
antenna. Then the cross - country tour 
started. Small towns were visited and local 
merchants taxed for having their names and 
wares displayed on the cars as they rolled 
about the town. My, how the cash rolled 
in. 

Before the two cars would pay their visit 
to a town -and the one selected was gen- 
erally one in which a fair, carnival or radio 
show was being held -an advance agent 
would hire four or five local workmen who 
were familiar with automobiles and radio. 
These men were required to pay a ' deposit 
of fifteen dollars to the agent before they 
got a job, which job was worth twenty -five 
dollars a week. Then the merchants were 
visited and such a good opportunity to ad- 
vertise was seldom allowed to pass by. For 
this opportunity they contributed, to the 
rapidly- increasing bank account of the faker, 
six hundred of Uncle Sam's well -known 

1209 

dollars for each exhibit of the "mystic pow- 
ers of radio." 

But, as usual in a scheme such as this, the 
schemer got careless or too greedy. One of 
the helpers, whom he. hired in an inland 
city, squealed. The front car was not con- 
trolled by radio, in the sense that the cars 
designed by the army officers and the West- 
ern student had been. This automobile had 
a driver concealed under the apparatus in 
the front car and he received by radio the 
directions from the rear car, the discharged 
helper said. It might be construed that the 
front car was "controlled by radio," but such 
a statement is far fetched. When one says 
that anything is controlled by radio he does 
not ordinarily mean that there is a person 
manually operating the controlled object. 

The gentleman who foisted this scheme 
upon the public styled himself "Houdina," 
which if one thinks about it for a moment 
will seem satirical, as the man whose name 
he so closely copied spent many years of his 
life in exposing just such fakes as the one 
outlined above. In this case the National 
Better Business Bureau was the exposer of 
the fake. 

This sort of thing seems to be one of the 
favorite games of the bunko artist. Ever 
since the earliest times there have been 
wonder- workers and legitimate fakirs 
( please note the spelling) ; but when "Chev- 
aliers of industry" can be designated by the 
latter appellation, which in that case is 
spelt with an "e ", then we are only too glad 
to be able to tell the public how they do 
their stuff. 

How the "radio- controlled" automobile really worked. The man in the front car received orders by radio and that was the extent of the remote con- 
trol. Yet an application of true radio control to guide a car is a perfectly practical feat in radiodynamics. More than that, the U. S. Army has not 
only driven cars, but flown airplanes by radio remote control. The fakers, therefore, are giving a fraudulent imitation of a genuine radio demonstration. 
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What Do You See When You Hear 
Broadcast Artists? 

An Analysis by CHARLES D. 
WRILE I was traveling around the 

country on lecture tours, invariably 
I would encounter some such com- 
ment as this, "Do you know, I 

thought from your writings that you were 
much older and that you had a beard!" That 
was an impression derived from my writ - 
ings. \\That of the idea of the speaker con- 
veyed by the voice? The question now arises 
as to the pictures of radio artists which 
listeners form. If fans see the stars in the 
flesh, will they be as imagined, or will there 
be a pleasant, or unpleasant, shock to the 
senses? 

Last month at WRNY, we tried an ex- 
periment which was aimed to learn the 
secret. It is a known fact that blind people 
have definite impressions of everything and 
everybody about them. Not only do they 
recognize personalities, but they can also 
quite clearly define the characteristics of 
each individual. This "second sight" works 
down to such details as colors and facial de- 
scriptions. In a sense, all radio fans are 
listening to programs in the dark. It is as 
if a singer appeared upon the stage, the 
lights went out -the house pitch black. You 
think : "Oh my, what does she look like - 
is she beautiful, is she tall, short, dark, 
blonde, what ?" Suddenly the lights go on. 
What do you see? 

When television comes, will it lessen the 
pleasure of many listeners, whose imagina- 
tions picture goddesses and Apollos? When 
you can see over the air, as well as hear, 
will the artists be just as interesting, less, 
or more so? 

These were the thoughts behind the recent 
experiment at WRNY, "Who Is Broadcast- 

1SAACSON, Program 
ing ?" The whole thing developed out of 
a chat with Martin Porter, the interesting 
radio reviewer of the New York American. 
Porter and I get together every once in a 
while to analyze the radio situation, and 
praise or condemn some of the current ten- 
dencies in broadcasting. 

Well, Porter really is responsible for this 
new investigation into broadcast phenomena ; 
and this is the way we went about it : 

There were twenty of us who were to go 
before the jury of listeners. I inveigled 
three of the WRNY staff beside myself to 
take the chance of being considered old, 
young or indifferent. Then I went out to 
get contrasts. Thomas Pitt Grace, the poet, 
is over sixty and tall. Muriel and Audrey 
Goodman are seven and nine, respectively 
and correspondingly tiny. Annette Chaim - 
owitz has prima donna proportions and Mil- 
dred Wallack is a petite dancer. In other 
words, there were the proper contrasts. 

We gave each of a list of twenty only about 
three minutes at the microphone. That time 
was too short. The twenty artists were too 
many. That complicated matters. That we 
learned after we had staged the affair. 

We are repeating our investigation, but 
are reducing the number of artists to four 
and are keeping each of them longer at 
the microphone, to enable the listeners to 
become better acquainted with the voices. 

However, what we have learned is sig- 
nificant and quite astonishing. We received 
about seven hundred answers, about half of 
which declared the list was too long for 
writers to keep up with us, as they put it. 
In other words, the test was too hard for 
them. 

Director, Station WRNY 
We had, therefore, three hundred usable 

letters, which we collated and analyzed. 
WHAT THEY LOOK LIKE 

The formula we had set for each "reading" 
was as follows 

1. Name and number of entry. 
2. Color of hair. 
3. Color of eyes. 
4. Height. 
5. Weight. 
6. Age. 
7. Nationality. 
8. Characteristics. 

The way we had filled out three cases 
accurately was as follows: 

1. Mildred Wallack (No. 7). 
2. Hair, black. 
3. Eyes, black. 
4. Height, 5 feet, 4 inches. 
5. Weight, 105 pounds. 
6. Age, 16. 
7. Nationality, Russian- American. 
8. Pretty, vivacious, humorous, graceful, 

a dancer. 

1. Earl C. Little (No. 11). 
2. Hair, black -gray. 
3. Eyes, gray. 
4. Height, 6 feet, 2 inches. 
5. Weight, 175 pounds. 
6. Age. (about 45). 
7. Nationality, American. 
8. Looks like Woodrow Wilson, very 

masculine, very gentle, concise. 

1. Annette Chaimowitz (No. 16). 
2. Hair, brown. 
3. Eyes, brown. 
4. Height, 5 feet, 6 inches. 
5. Weight, (about 190). 
6. Age, (about 20). 
7. Nationality, Russian. 
8. Happy, round, rosy face, sympathetic. 

modest, kindly. 
These three will give you an idea of the 

variety of the twenty broadcasters. 
(Continued on Page 1291) 

Above is shown the group of artists participating in WRNY's "Who Is Broadcasting?" contest on Friday. Jan. 14. Standing, back row: Chas. D. Isaacson; Thos. Pitt Grace, Reader; Earle C. Little, Basso; H. W. Niles, Baritone; Alfred Hall, Baritone; Prince Piotti; Ralph Christ- man, Pianist; Harrison Chatfield; Frank Malloy, Reader. Second Row: Ruth Sharpe, Stories; Eileen Mize. Reader; Bernardine Gratten, Soprano; May Sehnert, Songs; Martha Sehnert, Songs; Lucille Husting. Annette Chaimowitz. Front Row: Mildred Wallach, Dancer; Muriel Goodman; Audrey Goodman; Muriel Ellis; Mitzi Salzman. 
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Radio Aids Movie Director 
Impromptu Radiophone Controls Action of Giant Movie 

By JOSEPH RILEY 

' CENE: Hilltop overlooking broad 
\J .stretch of beach dotted with palm trees. 

Offshore several battleships, transports, 
tenders, rowboats, etc. In the fore- 

ground, large packing case, beside which is 
seated a serious- looking man. Tu is Bran is 
someone of importance, as is evidenced by the 
attention paid to whatever he says by the 
group of men surrounding him. Scattered 
over the beach are crozods of Cubans, men, 
women and children. 

THE MAN : Is everything all set? (Group 
surrounding hint bustle about.) Are all the 
camera men prepared? (Business of looking 
about zc'ith field glasses.) Hello, on the bat- 
tleships, are you all set? (More business 
with field- ylcr.cscs.) Hello, on the beach, all 
ready? Cameras, ready ? All right then, 
sound the siren. 

(A large hand- operated siren whistle be- 
hind The Man starts its weird wail and the 
crowds of people on the beach hurry to cer- 
tain positions, 711?ie they remain as if turned 
to stone. Stationary zchite dots along the 
battleships' decks indicate sailors "at atten- 
tion." Suspense.) 

THE MAN : All right, let's go! Ready, 
cameras? Ready, everybody? Right! CAM- 
ERA ! ! 

And from that moment a perfect torrent 
of words issues from The Man directing the 
movements and actions of hundreds of people, 
the battleships, the boats that are filled with 
Rough Riders and sailors. He orders the 
Cuban men to run into the water and in an 
instant the surf is full of gesticulating, shout- 

,,,111,:: 

IN the filming of a motion picture radio 
has been introduced as a powerful ally, 

and it was recently announced that motion 
pictures are again borrowing from the ac- 
cessories of the radio, when the record of 
the music accompanying the action is photo- 
graphed on the same film. The reproduction 
of the music in such a system utilizes vac- 
uum tubes, coils, transformers and loud 
speakers. Perhaps, in the very near future. 
we shall have films with scenes such as the 
one below, and the actual sounds of the 
landing and greetings of the natives audible 
in the theatre. -EDITOR. 

, lLti r, tl[ , L1. n1 11 JJ11111111,1111;1111iiii.iiiiiiiiIIII111111,1111 ItW 11 ; 

ing Cubans, while their wives shout and wave 
their arms on the beach and children shout, 
too and stare wide -eyed at the boats nearing 
the shore. He speaks again, and men aboard 
the transports shove horses and mules into 
the water, the animals swimming toward the 
beach. 

The boats, heavy with troops and supplies, 
sweep in on high, white- crested breakers. 
Some of them capsize and the soldiers fight 
their way through the surf, weighted down 
by their packs, guns and cartridge belts. 
Cubans help run the craft up on the beach. 
Horses and mules are caught as they came 
dripping from the water. Boxes and bales and 
supplies are piled high on the sand. Long 
lines of soldiers form on the pier jutting out 
in the water. 

As can he guessed by the reader, The Man 
is none other than a motion- picture director 
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putting in a very busy morning, but the inter- 
esting part of the whole matter is contained 
within the rough packing case beside which 
the director is seated. In this case is a short - 
wave radiophone transmitter, for in no other 
way had it been found practical to transmit 
the many orders to the widely separated ac- 
tors in the gigantic scene, depicting the land- 
ing of the American Rough Riders on Cuban 
soil, of a new motion picture. 

HOW IT WAS DONE 

The transmitter, which was operated on a 
short wavelength, did not need to be very 
powerful, as the distance to be covered was 
relatively small. A post was erected for the 
antenna and a counterpoise was laid along 
the ground and held down by rocks. The 
director, by speaking into the hand micro- 
phone, could easily communicate orders to 
any of the battleships, transports, or the 
crowds, -there being radio sets and loud 
speakers hidden along the beach. Orders 
were transmitted to the small boats by pow- 
erful loud speakers hidden at the end of 
the pier. Beside each cameraman was a 
loop receiver, orders coming to him through 
the headphones he wore. 

After the final scene had been filmed the 
director said that the method he had em- 
ployed was a great deal easier than the old 
system of manual wigwagging. Here, by 
radio, orders and directions were transmitted 
instantaneously, while with the old system 
naturally a certain time had to be spent spell- 
ing out the various words by code. 

By means of a short -wave radiophone transmitter the director of a Paramount motion picture, depicting the landing of the Rough Riders at Dai- 
quiri, Cuba, gave orders to the host of actors and actresses; controlled the movements of the battleships, transports and tenders, and told the camera- 

men when "to shoot" and "cut." 
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THUMBSCREW KEEPS WIRES OF 
LOOP STRETCHED TAUT 

MOST collapsible loop aerials are notori- 
ously deficient, in the respect that after 

they have been opened and closed a few times 
the wires become wobbly and sometimes slip 
out of their retaining grooves altogether. 
This fault is overcome in a new loop which 
possesses a thumbscrew adjustment feature 
that keeps the wires always taut and per- 
fectly in line when the device is set up for 
use. The fact that the wires can be main- 
tained at a uniform separation insures the ac- 
curacy of condenser calibrations and permits 
specific dial adjustment for any wavelength. 

ened, or turned inward, it causes the bar, and 
hence the sleeve, to rise upward. This up- 
ward movement naturally stretches the loop 
wires into the proper position. 

The loop is designed for use with a .0005- 
inf. condenser, and is provided with a center 
tap for certain superheterodyne circuits. Its 
dimensions are as follows : erected, height 34 
inches, width 16 inches, depth 33/4 inches; 
packed, 4/x7x14 inches. The woodwork is 
finished in walnut ; all the metal parts are 
heavily nickel- plated. The wire is stranded, 
and covered with silk braiding. The four 
corners of the loop base are equipped with 
felt pads which prevent the instrument from 
scratching table or cabinet tops. 

TRANSFORMERS NOW MADE 
MOISTURE -PROOF 

APROMINENT manufacturer is now 
hermetically-fiIling his audio amplifying 

transformers with a moisture -excluding com- 
pound, which seals them practically forever 
against the inroads of rust and electrolysis. 
Several instruments selected from stock for 

A 

Cross -section view of the thumbscrew mech- 
anism by means of which the loop wires are 

kept straight and tight. 

The details of the thumbscrew mechanism 
are shown in the àccompañying cross- section 
drawing of the top part of the loop. The 
bottom end of the upright square wood bar B 
rests against the lower section of the loop 
frame work, in a shallow socket. The upper 
end is slotted, as the right -hand cross -section 
view shows. It slides snugly but not tightly 
through a square brass sleeve S, the slot 
clearing a small drilled and tapped rod (TR) 
fastened in a horizontal position inside the 
sleeve. To the sleeve itself are fastened, by 

Left: The loop erected for use. Right: the 
loop as it appears collapsed. 

Illustrations courtesy Duro Metal Products Co. 

means of small hinges (H) the oblique arms 
(A), which support'the upper corners of the 
loop. A long thumbscrew (TS), with its 
head resting against the end of -.the slotted 
bar through the medium of a washer (W), 
turns into the rod TR. As this screw is tight- 

View of transformer with section of shell cut 
away and portion of compound removed. Every 
component part of the instrument is sealed. 

a test operated perfectly after having been 
submerged in water for a period of thirty 
days. 

Scene in transformer factory, showing how 
transformers are filled with a moisture- exclud- 
ing compound. The - compound is . kept in a 
melted state in the big pots, by the gas heat- 
ers under the latter, and is simply drained off 

by means of a spigot. 
Illustrations courtesy the All-American Radio 

Corporation. 

In the factory, each transformer, after it 
has been completely assembled, is turned up- 
side down and filled to the brim with a warm. 
syrup -like compound which quickly hardens 
into a solid mass. The instrument is based 
and is then ready for use. 

SPRING ON ARM OF RHEOSTAT 
MAINTAINS EVEN CONTACT 

IN a new rheostat constant and even pres 
sure of the rotating contact arm on the 

resistance element is maintained by a small 
coiled spring pulling on the contact member 
of the arm. This feature practically elimi- 
nates the trouble usually caused by uneven 
expansion of the resistance when it heats up 
under load ; and thus permits smooth and even 
adjustment of the instrument at all times. 

Back and side views of the spring- adjusted 
rheostat. 

Illustration courtesy the Martin- Copeland 
Company. 

The frame of the rheostat, F, is molded 
bakelite. It is so formed that the resistance - 
wire element, W, touches it in only eight 
places. This open construction provides ven- 
tilation for the wire and allows any heat the 
latter may develop to dissipate itself in the 
air. 

The sliding arm is marked SA, the spring 
S. The letter P indicates a coiled pig -tail 
of thin copper strip which makes connection 
with the turning arm and which terminates 
at the right -hand binding post. 

The instrument mounts to the panel in one 
hole. 

COPPER PLATING ON GLASS 
SHIELDS TUBE 

THE glass bulb of a new three -element 
vacuum tube is shielded by a film 

of copper deposited on 
it by electrical means, 
and "grounded" to one 
of the filament tips in 

The shielded tube, with 
some of the copper plat- 
ing (P) peeled away to 
reveal the glass beneath. 

Photograph courtesy 
Moulded Products Corp. 
um.,,,n,.,,,mi umwvumuun1unw1,mu,umm 

the base, thus acting 
as an effective electro- 
static shield which pro- 
tects the tube against 
transient electrical 
fields encountered under certain conditions 
of operation. . 

The tube electrically is quite similar to the 
standard 201 -A type. It is equipped with a 
four -prong UX base. which will also fit sock- 
ets of the shell or UV type. 
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(JAERIAL VARIABLE COUPLING 

i 

á 
CHOKE 

ó 
: 

Orb 

GNO -A i 'h* .C= 
The wiring diagram of the seven -tube, one -dial receiver. The switching jack, which throws in 

either two or three stages of audio amplification, has been omitted for the sake of clarity. 

SUCCESSFUL ONE -DIAL TUNING 
IN SEVEN -TUBE SET 

SUCCESSFUL one -dial tuning is accom- 
plished in a new seven -tube receiver by 

means of a well -designed condenser coupling 
arrangement and with the aid of an antenna 
circuit of somewhat unusual nature. There 
are four tubes (including the detector) in the 
radio- frequency section of the set, but there 
are only three tuned circuits, adjusted simul- 
taneously to resonance by three separate var- 
iable condensers belted together to turn as 
one. The aerial circuit and the appended grid 
circuit of the first tube are not tuned by any 
of the usual means, the two being coupled 
merely by a small R.F. choke coil which per- 
mits them to respond to all the frequencies in 
the broadcast band. 

This removal of the antenna circuit as a 

connections would be confusing; its purpose 
is obvious. 

All the working parts of the receiver are 
carried on a rigid, pressed -steel framework 
the front panel, of decorated brass, carrying 

Right: Under view of 
the receiver chassis, show- 
ing the disposition of the 
various R.F. and A.F. 
components. The socket 
springs are fastened di- 
rectly to the bakelite sub - 

panel. 
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from 0 to 100. The two smaller knobs, V, 
are attached to the shafts of the end variable 
condensers, and by means of an ingenious 
slipping clutch mechanism, permit the con- 
densers to be turned independently of the 
main knob, T. The lower left -hand knob S 
is the selectivity control, turning the primary 
of the first R.F. coupler. The right -hand 
knob I is the R.F. filament rheostat, or vol- 
ume control. The battery on -off switch is B, 
the audio amplifier switch, J. 

The cabinet is of mahogany, 22 inches long, 
10% inches high and 10% inches deep. 

In the back view, C is the steel chassis, 
AB the battery connector plug, A a separate 
little plug for the aerial wire, B -B the con- 
denser driving belts and S -S the small 
springs that keep the latter taut. A complete 
drawing giving the details of this interesting 
condenser coupling scheme is also shown. 

In the under view, the front panel mark- 

Left: Back view of the 
_ - set, showing how the three 

condensers are belted to- 
gether. - The small springs 

S keep the belts taut.- 
Illustrations on this page 
courtesy Dar -Fan Elec- 

tric Company. 

tuning problem enables the manufacturer of 
the receiver to fix the constants of the inter - 
stage units, and to couple together the three 
tuning condensers with the assurance that the 
latter will tune accurately over the broadcast 
band without requiring constant readjustment. 
For extremely fine tuning the instruments 
may be adjusted individually, but they are so 
carefully matched that for all practical pur- 
poses the large tuning knob is the sole "sta- 
tion finder" which the set owner need man- 
ipulate. 

The accompanying diagram and illustra- 
tions reveal the overall construction of the 
receiver, which was tested in the RADIO NEWS 
laboratories and found to be sensitive, sharp, 
loud and clear. It operated as a true one -dial 
set, no sub -adjustments on the vernier knobs 
(V) being found necessary. 

As can be seen, the set incorporates three 
stages of R.F. amplification (with only two 
of the tuned type), a non -regenerative detec- 
tor, one stage of resistance- capacity- coupled 
and two stages of transformer -coupled A.F. 
amplification. A rheostat connected to the 
R.F. tube filaments acts as an effective vol- 
ume control. The coupling between the pri- 
mary and secondary of the first interstage 
transformer (between the first and second 
tubes) is variable ; manual adjustment of the 
position of the primary in regard to the 
secondary being allowed by the knob S on the 
front panel. This feature permits the set 
owner to adjust the selectivity of the receiver 
to meet his own local conditions. A switch- 
ing jack (J) controls the audio amplifier, 
cutting in either one or two of the trans- 
former stages. This switch is not shown in 
the schematic diagram, as its complicated 

the weight of only the rheostat, the switches 
and the selectivity knob. This framework 
gives the set great mechanical strength, pro- 
tecting the electrical components from dis- 
placement and injury. It also acts as an 
electrical shield for the entire circuit. 

The tube sockets, radio -frequency and 
audio -frequency transformers and the auto- 
matic filament resistors are supported on a 
bakelite sub -panel fastened in a horizontal 
position to the steel chassis. Most of the 
parts can be recognized without trouble. In 
the front view of the set, T is the main tun- 
ing knob, the double pointer of which travels 
over scales graduated directly in meters and 

ings are the same as before. The letters RF 
indicate the radio- frequency transformers, T 
the audio transformers, RC the resistance - 
capacity elements and CH the little choke 
coil in the aerial circuit. The R.F. trans- 
former at the extreme right is that equipped 
with the variable primary. It is similar to 
the 180- degree vario- couplers which were 
quite popular a few years ago. 

Front view of the receiver, showing the panel 
controls. 

With a receiver of this type, of course. one 
of the prime requisites is an antenna of the 
best construction and proper length. The 
length should be between 75 and 100 feet, 
including the wire from the antenna proper 
to the receiving set. 
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The details of the condenser coupling mechanism are clearly shown in this drawing. 
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NEW UNIT COMBINES AUDIO 
AMPLIFIER AND "B" SUPPLY 

A COMBINED audio amplifier and `B" L' power supply unit of advanced electrical 
and mechanical design has recently been 
brought out by a New England manufacturer. 
It is a complete audio amplifier, and can be 
attached to any radio tuner to form a receiver 
of volume and unsurpassed tonal quality. It 
is available in two forms: assembled and un- 
wired, and assembled and all wired for use. 

The combined amplifier -"B" power unit with 
the rectifier and amplifier tubes in place. 

Illustrations courtesy the National Company. 

The unit consists of a heavy cast -iron 
base (B) 14 inches long and 10 inches wide, 
formed with a shallow bottom to accommo- 
date small condensers, resistors, and the con- 
necting wires. As can be seen in the illustra- 
tions, its top surface holds a high- and -low 
voltage power transformer, PT, at the left 

Under view of the amplifier -power unit. The 
instrument is shown unwired, but with all the 

parts in place. 

rear, and two similar cans containing filter 
choke coils and filter condensers, respectively. 
In front of these three instruments, and along 
the approximate center line of the base, there 
is a row of four tube sockets built into a 
bakelite strip. These receptacles take a Ray- 

r 
300 V, 

RAYTHEON 
TUBE r 

theon rectifier tube, RT, and three high -mu 
amplifier tubes, A. 

In the foreground there is an output filter 
unit (OC) consisting of a choke coil and a 
fixed condenser, and two impedance- resistance 
units I -I. Between the latter there is a 
double resistor mounting, and in front of 
them a small connection rack, CR. Along 
the beveled right -hand edge are three variable 
resistors to control the output voltages. The 
under view of the base (B) shows the in- 
struments before they have been wired. The 
letters C indicate fixed condensers, VR, the 
variable resistors again. 

The complete circuit of the combined am- 
plifier -power unit is given as a matter of in- 
terest to radio constructors. The "motor - 
boating" trouble so common to resistance - 
coupled amplifiers operating on "B" substi- 
tutes is entirely overcome in this instrument 
by the use of an impedance instead of a re- 

, sistor in the grid circuit of the last tube. 
Thus it can be seen that the amplifier con- 
sists of one impedance and two resistance - 
coupled stages. Vagrant R.F. currents are 
kept out of the amplifier by the R.F. choke, 
marked RFC. The rest of the circuit is ob- 
vious and needs no explanation. It might 
merely be mentioned that the three resist- 
ances, with arrows drawn through them to 
indicate that they are variable, are those 
marked VR in the photographs. 

"TONE CONTROL" MATCHES LOUD 
SPEAKER AND AMPLIFIER 

ANew device called a "tone control" is 
designed for connection between the 

speaker and the last audio -amplifier tube of 
a receiver and assists in the matching of the 
two units in such a fashion that the most 
satisfactory reproduction of voice and music 

ADJUSTABLE CONDENSER 

INPUT 

O 

III'II 
161 FAN SWITCH 

O 

SPEAKER 

Wiring diagram of the tone control. It 
seen that the adjustable condenser 

shunts the loud- speaker circuit. 

O 
can be 
simply 

is obtained. The instrument compensates in 
great part for the differences in impedance 
between the speaker and the plate circuit of 
the tube and causes a marked change in the 
tonal aspects of the signals. It cannot over- 
come inherent deficiencies in either the am- 
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2000 OHMS 

CHOKE COILS 
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I ME / --1 1 çç 
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L _ 
Complete wiring diagram of the combined amplifier and "B" power 
unit. "B" power for the detector and R.F. amplifier tubes of the 
tuner to which this unit is connected is available at the upper 
posts marked "B +DET" and "B +AMP ". The four -winding 
transformer at the left is the power transformer, supplying both 

low and high voltages for the amplifier and rectifier tubes. 
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plifier system or in the loud speaker, but in 
many sets it is capable of improving the 
tone quality to suit the ear of the listener. 

The tone control. K is the adjusting knob. 
The tips S go to the output of the set, while 

the tip jacks T take the loud- speaker cord. 

The device consists of a condenser with a 
maximum capacity of .035 -mf., tapped in 
four places and equipped with a fan switch 
which allows easy adjustment.- It simply 
parallels the loud -speaker circuit, as shown 
in the accompanying diagram. It occupies 
little room, being only about four inches long. 
three wide, and hardly an inch thick, and pre- 
sents a pleasing and unobtrus ive appearance. 

Inside view of the tone control. C is the tap- 
ped fixed condenser, T the tip jacks, FS the fan 

switch. 
Illustrations courtesy the Sprague Specialties 

Company. 

UNUSUAL 'CONSTRUCTION IN 
GERMAN DETECTOR 

THE serious attention which crystal de- 
tectors receive in Europe is exemplified 

in an unusual detector sent to RADIO NEws 
by a German manufacturer. The instrument 
embodies refinements in construction which 
undoubtedly would have been considered 
superfluous in the United States even when 
crystals were at the height of their popular- 
ity, but which make a description of it of 
interest to radio fans. 

The detector consists of a molded compo- 
sition body, formed as shown in the illustra- 
tion. It stands upright, being equipped with 
two plugs which fit into a pair of receptacles 
fastened, usually, to the top of a receiver 
cabinet. The crystal itself is held between 
two small jagged jaws, of which one is under 
the pressure of a spring and the other ter- 
minates in a small knurled control knob. The 
catwhisker wire is coiled around a small piece 
of brass tubing, which slides over a rod 
fixed in the composition body, as shown. The 
entire surface of the crystal can be probed 
with the aid of the catwhisker and crystal 
control knobs. 

The crystal and the catwhisker are viewed 
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SPRING 

CRYSTAL 

CRYSTAL 
KNOB 

AT WHISKER 

KNOB- 

PLUGS 

ü 7 
Side and front views of the enclose, crystal 

detector. 
Illustration courtesy Ideal Radiotelefon & Ap- 

paratefabrik, Berlin. 

through a small celluloid window of semi - 
cylindrical shape. The instrument is about 
2% inches high, 2 inches wide and 1 inch 
thick across the upper window section. 

RADIO CIGARETTE BOX 
AFLORIDA constructor has made a nov- 

elty in the form of a "radio cigarette 
box." In outward appearance the box re- 
sembles a small one -dial radio receiver, but 
its inside contains cigarettes instead of tuning 
coils and condensers. When the dial is turned 
in either direction a cigarette is delivered 
through a slot at the top of the cabinet. Space 
is provided for a sheet of dampened blotting 
paper, which makes the box an efficient 
humidor. 

T. :e "radio cigarette" box. A cigare. ..e has 
been delivered at the right -hand slot. An- 
other can be obtained at the left -hand opening 

if the dial is turned in that direction. 
Illrshation courtesy Herbert C. McKay. 

A SIMPLE VACUUM -TUBE SOCKET 
IT is claimed that capacity inherent in a 

tube socket is considerably reduced from 
the usual amount in the case of this one. 
The four metal contacts make excellent con- 

The simple construction of the tube socket is 
obvious. 

nection with the prongs of the tube, this ar- 
rangement being more or less similar to the 
prong -and- socket idea which was brought 
out some time ago in this country. 

The 100 -volt storage "B" 
battery, with the protect- 
ing case removed to show 

the cells and charger. 
Illustration courtesy the 

Gravine Corporation. 
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STORAGE "B" BATTERY 
A new storage "B" battery unit contains a 

1 uilt -in electrolytic charger designed speci- 
ITcally for it. The inclusion of the charger 
makes the unit a convenient one and permits 
the owner of the battery to keep it in good 
condition at all times. This feature will ap- 
peal to people who prefer the storage "B" 
battery to other forms of plate supply, but 
who often find the problem of charging a 
vexing one. 

In the illustration the battery cells are 
marked B, the charger C. The letter S indi- 
cates a lamp socket. This accommodates an 
ordinary electric lamp, which acts as a regu- 
lating resistance in the charging circuit. 

The battery consists of 48 cells, and devel- 
ops 100 volts. It is enclosed in a brown 
crystalline -finish case, and stands 16/ inches 
long, 8% inches wide and 7 incises high. 

ARM OF RHEOSTAT CONTROLS 
FILAMENT SWITCH 

ASWITCH is built directly upon the 
frame of a new rheostat in such a man- 

ner that, when the rheostat itself is in the 
"off" position, the switch likewise is open, 
and keeps the entire filament circuit open. 
Thus, automatic filament controls may be 
used on the detector and audio amplifier tubes 
of a receiver while the rheostat is used as a 
volume control on the radio -frequency tubes, 
with the knob of the instrument acting as the 
switch for the entire set. A separate switch 
on the set panel is unnecessary. 

The construction of the rheostat is evident 

The phantom lines show the position of the 
rotating member (C -A) in the "off" position. 

Illustration courtesy Ya.rle'. Mfg. Co. 

from the accompanying drawings. To the 
contact end C of the rotating arm is fastened 
an auxiliary arm, A. When the knob is turned 
around to take C beyond the end of the re- 
sistance element, the arm A presses against 
the end of a short insulating bar I, causing 
the outer spring S to move away from the 
contact point CP and thereby open the switch. 

The letters T indicate soldering lugs. The 
molded bakelite base is B. The circular re- 
sistance element is stretched around a series 
of little upright mounts M, which provide 
free ventilation. P is a pig -tail connection to 
the turning arm. 

DUPLEX GRID IN NEW TUBE 
\ a new three- element vacuum tube in- 
tended for use as amplifier, detector or 

oscillator, the grid element takes the form of 

two separate little meshes (G and G) spot - 
welded to a stiff U- shaped piece of support- 
ing wire (B and B) in the manner indicated 
in the accompanying drawing. The filament 
is likewise split into two sections, each of 

The three -element duplex 
grid vacuum tube, with 
the glass and the front 
side of the plate broken 
away to reveal the place- 
ment of the internal ele- 

ments. 
Illustration courtesy the 

Magnavox Company. 

which passes through a section of the grid. 
In the illustration the wires in which the 

ends of the filament terminate are marked 
F and F. The plate is marked P. 

The electrical characteristics of this tube 
closely approximate those of the standard 
201 -A type. It is rated at 5 volts and 
ampere for the filament and between 22/ 
and 90 volts for the plate. 

UPRIGHT LOUD SPEAKER 
T first glance this loud speaker appears 

to be a cone upon a movable stand, but 
further examination reveals that the drum - 
like head covers the bell of a long horn 
which extends down to the base of the affair. 
As can be seen in the accompanying phan` m 
illustration of the speaker, the loud- spe"hing 
unit, S, is attached to the small end of the 
horn. ff, being hidden completely from view. 

These illustrations show the construction and 
appearance of the upright loud speaker. 
Illustrations courtesy Gemco Mfg. Co. 
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List of Broadcast Stations in the United States 
sz `i 

Radio 
Call BROADCAST STA. 

Letter Location 
m« 3« 3ÿd3 

KDKA, !East Pittsburgh, Pa. "309.1 Var. 
KD KA, 1E. Pittsburgh, Pa. . "63.6 Var. 

(Various short -wave transmissions) 
K D L R, Devils Lake, N. D 231 
IDYL, Salt Lake (2117. Utah ....246.8 
K EX, Portland, Ore. 447 
K FAB, Lincoln, Neb. 
K FAD, Phoenix, Ariz. 
K FA F, San Jose. Calif 
KFAU, Boise, Idaho 
KFBB, Havre. Mont 
KFBC, San Diego, Calif. 
KFBK, Sacramento, Calif 
KFBL, Everett, Wash 
KFBS, Trinidad, Colo 
KFBU, Laramie, Wyo. 
KFCB, Phoenix, Ariz. 
KFCR, Santa Barbara, Calif 
K F D D, Boise, Idaho 
K F D M, Beaumont, Tex. 
K FD X, Shreveport, La. 
KFDY, Brookings, S. Pak. 
K F DZ. Minneapolis, Munn. 
KFEC, Portland, Ore. 
I< F EL, Denver, Colo. 
K F EQ, St. Joseph, Mo. 
K F EY, Kellogg, Idaho 
KFFP, Moberly, Mo. 
KFGB, -Iowa City, Ia. 
K FGQ, Boone, Iowa 
K F H , Wichita, Kans. 
KFHA, Gunnison, Colo. 
K F H L, Oskaloosa, Iowa 
K FI, Los Angeles, Calif 

"340.7 
272.6 
217.3 
280.2 

280 
535 
224 
2'38 
375 
238 
413 

275.1. 
315.6 
236.1 
299.8 

231 
52 

254 
207.7 

233 
12 
24 

300 
+267.7 

252 

467 
K F I F, Portland, Ore. 247.8 
K FIO, Spokane, Washington 265.3 
KFIQ, Yakima, Wash. 256 
K F I U, Juneau, Alaska 226 
KFIZ, Fond du Lac, Wis 273 
K FIB, Marshalltown, Iows 248 
K F1 F, Oklahoma City, 011a. 00.7 
K FI I, Astoria Ore. 
KEIM, Grand 'Forks, N. Dal: 
K FJ R, Portland, Ore. 
K F1 Y, Fort Dodge, Iowa 
KFIZ, Fat Worth, Tex. 
KFKA, Greeley, Colo. 
K F K B, Milford, Kas. 
K F K U, Lawrence, Kans. 

278 
263 
246 
254 

"272.6 
434.5 

275 
KFKX, Hastings, Nebr. 288.3 
K F KZ, Kirksville, Mo. 225.4 
K F L R, Albuquerque, N. 3.1cx. 251 
K FLU, San Benito, Tex. 236 
K F L V, Rockford, Ill. 
1< FLX. Galveston, Tex. 
K F M R, Sioux City, Iowa 
KFMX, Northfield. Minn. 
KFNF, Shenandoah. Imva 

.29 
210 
261 

336.9 
461.3 

K FOA, Seattle, Wash. 45-1.3 1000 
K FOB. Burlingame, Calif. 226 50 
KFON. Long Beach, Calif . 233 750 
KFOR, David City, Nebr. 226 100 
K F OT, Wichita, Kans. 231 50 
K FOX, Omaha, Nebr. 248 100 
K FOY, St. Paul, SIinn. 252 50 
KFPL, Dublin, Texas 252 20 
K FP M, Greenville, Texas 242 10 
K FPR, Los Angeles, Calif. 230.6 500 
KFPW, Carterville, Mo. 258 20 
K FPY, Spokane, Wash. 273 100 
KFQA, St. Louis. Mo. 280.2 5000 
K FOB, Fort Worth, Texas 508.2 2500 
K FQD, Anchorage, Alaska 227.1 100 
KFAU, Alma (Holy City) Calif. _231 250 
K FQW, Seattle, Wash. 215.7 50 
K FQX, Scathe, Wash. 210 15 
K FQZ, Hollywood, Calif. 225.4 500 
K FRB, Beeville, Tex 248 250 
K F RC, San Francisco, Calif. .267.7 50 
KFRU, Columbia, Mo. "499.7 500 
K FSD, San Diego, Calif. 245.8 1000 
K FSG, Los Angeles, Calif. 275 500 
K F U L, Galveston, Tex 258 500 
I( FU M, Colorado Springs. Colo....239.9 100 
K F U0, St. Louis, Mo. 545.1 500 
K F U P, Denver, Colo. 234 50 
K FU R, Ogden, Utah 224 50 
KFUS, Oakland, Calif. 256 50 
KFUT, Salt Lake City, Utah 263 100 
KFVD, Venice, Calif. 208 500 
K FVE, St. Louis, Mo. 240 50(10 
K F VG, Independence, Kas. 236 15 
KFVI, Houston, Texas 239.9 50 
KFVN. Fairmont, Minn. 227 50 
K F V R, Denver, Colo. 244 50 
KFVS, Cape -Girardeau, Mo. .. "223.7 50 
K FVY, Albuquerque, N. Alex. 250 10 
K F W B, Hollywood, Calif. 252 5110 

KFWC, San Bernardino, Calif. ..291.1 200 
K F W F, St. Louis, Mo. 214.2 500 
K F W H, Eureka, Calif. 254 100 
KFWI, San Francisco, Calif. 250 500 
K F W M, Oakland. Calif. 325.9 500 
K F W O, Avalon. Calif. 211.1 250 
K F W U, Pineville, La. 238 100 
K F W V, Portland, Ore. 212.6 50 
K FXB, Big Bear Lake, Calif , 202.6 500 
F. FXD, Logan, Utah 205.4 10 
K FX F, Denver, Colo. 430 1 1000 
KFXH, El Paso, Texas 242 50 
K FXJ, Edgewater, Colo. 215.7 15 
KFXR, Oklahoma City. Okla. 214.2 15 
KFXY, flagstaff, Ariz. 205.4 50 
K FYF, Oxnard, Calif. 214.2 10 
KFYJ, Houston. Texas (portable) 238 10 
KFYR, Bismarck, N. Dak. 48 10 
I( GA. Spokane, Wash. 340.7 20000 
KGAR, Tucson. Ariz. 243.8 100 
K G BS, Seattle, Wash. 227 100 
KGBU, Ketehikan, Alaska 229 500 
K G BX, St. Joseph, Mo, 347.8 50 
K G BY, Shelby, Neb. 202.6 50 
K G BZ, York, Neb. 333.1 100 
KGCA. Decorah, Ia. 280 .2 20 
KGCB, Oklahoma City, Okla. 331 100 
K G C G, Newark, Ark. 234.2 100 
KGCH, Wayne, Neb, 434.5 500 
KGCI, San Antonio, Tex. 239.9 15 
K G C L, Seattle, Wash. 238 10 
KGCN. Corcordia. Kas. 235 50 
KGCR, Brookings, S. D. 252 10 
KGCU, Mandan, N. D. 285 100 

KGCX, Vida. Mont 240 8 

KGCA, Dell Rapids. S. Dab. ....254.1 15 
K G D E, Barrett, Minn. 232.4 50 
KGDJ, Cresco, Iowa 214.2 8 

KGDM, Stockton, Calif . 217.3 5 

"Standard or constant frequency. 
!Location of transmitter only. 
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Radio 
Call BROADCAST STA. 

Letter Location 
« " 
3 f tL 3 

Radio 

ó.. Call BROADCAST STA. 
Letter Location 3f a3 

KGDO, Dulles, Tex _85 100 KZIB, Manila, P. I. 249.9 20 
KGDP, Pueblo, Colo. 260.7 30 KZ KZ, Manila, P. I. 270 100 
K G D R, San Antonio, Tex. 240 15 KZ M, Oakland, Calif. 240 100 
KG DW, Humboldt. Neb. 211.8 100 KZRQ, Manila, P. I. 400 500 
KG D X, Shreveport, La. 500 NAA, Arlington, Va. "431.5 1000 
KGDP, Oldham. S. D. 

.91.1 
210 14 WAAD, Cincinnati, Ohio 258 25 

KGEF, Los Angeles, Calif. 
K G E H, Eugene, Ore. 
KGEK, Yuma, Colo. 
I( GEL, Jamestown, N.D. 
KG EN, El Centra, Calif. .. 
KGEO, Grand Island, Neb. 
K G EQ, Minneapolis, Minn. 

514.9 
234_1 

232 

'71 
230 

1000 
50 
10 
50 
15 
50 
50 

W AA F, Chicago, Ill. 278 
W AAM, Newark, N. J. 263 
WART, Jersey City, N. J 235 
WAAW, Omaha, Neb. ....384.4 & 278 
W A B B, Harrisburg. Pa. 204 
WABC, Richmond Hill, N. Y....315.6 
WAR F, Kingston, Pa. 410.7 

500 
500 
500 
500 

10 
500 
500 

KGER, Long Beach, Calif. 425 9 100 WABI, Bangor, Me. 240 100 
KGES, Central City, Neb. 205.4 10 WABO, Rochester, N. Y. 277.6 100 
KGEU, Lower Lake, Calif. 322 50 WABQ, Philadelphia, Pa. 260.7 1000 
K G EW, Fort Morgan, Colo. 256 10 WABR. Toledo, Olio 263 50 
KG EX, Muscatine, Iowa 356 100 WABW, OVooster, Ohio 201.8 50 
KG EY, Denver, Colo. 'r01 15 WABX, 'Mount Clemens. Mich....246 500 
KG EZ, Kalispell, Mont 332 100 WABY, Philadelphia, Pa. 242 50 
KGFA, Seattle, Wash. 305.9 1000 WABI, New Orleans, La. 275 50 

_05.4 25 WADC, Akron, Ohio 258 500 
KGFG, Oklahoma City, Ok. ^81 50 WAFD, Detroit, Mich. 312.3 500 
KG FH, La Crescents. Calif. ....218.8 100 W AGM, Royal Oak, Mich. 225.5 50 
K G F I, Fort Stockton, Tex, 220.4 15 WAGS, Somerville, Mass 250 5 

KG FJ, Los Angeles. Calif. 218 100 WAIT, Taunton, Mass. 229 10 
KG O. Oakland, Calif. "361.2 5000 WAI U, Columbus, Ohio 293.9 5000 
KG RC, San Antonio, Tex. 315 50 WAMD, Minneapolis, Minn. 244 5000 
KG RS, Amarillo, Tex. 234.2 100 W AO K, Ozone Park, N.Y. 247.8 100 
KGTT, San Francisco, Calif. 200.6 :d) WAPI. auburn, Ala. 44l 3 1000 
KG U, Honolulu, Hawaii .70 :514) WARC, Medford Hillside. Mass 1 100 
KGW, Portland, Ore. 4 11.5 1000 WARS, !Brooklyn, N. Y. 295 500 
I(G Y, Lacey, Wash. 378.8 50 WASH, Grand Rapids, Mich....256.4 500 
K H1, Los Angeles. Calif. 403.2 500 W AS N, Boston, Mass. 280 
K H Q, Spokane, Wash. ?94.3 1000 WATT, Boston, Mass. (portable 213.8 100 
KHX, Los Angeles, Calif. (port.) 119.9 500 W BAA, West Lafayette. Ind. . "272.6 500 
KICK, Anita, I2 273 100 W BA K, Harrisburg, Pa. 
KJ BS, San Francisco, Calif 220.4 5 W BAL, 'Glen Morris, 31(1. 2)6 5000 
K1 R, Seattle, Wash. 384.4 20000 W CAO, Decatur, Ill. 270 1n1 
KKP, Seattle, Rash, 260 15 WRAP, Fort Worth, Texas (75.9 1500 
KLDS, Independence, Mo. "410.9 1000 WBAW, Nashville, Tenn. _06.1 100 

At the closing date of this magazine, the list of broad- 
= cast stations is subject to daily alterations, as regards wave- 

lengths, power, etc. We especially request stations mak- 
ing changes at this time to send a notification to RADIO 
NEWS in order that broadcast listeners may be advised as 
soon as possible of the new conditions which they may ex- 
pect in tuning in the stations. 

K LS, Oakland, Calif. 250 250 
KLX, Oakland, Calif. 508.2 500 
KLZ, Denver. Colo. 381.4 500 
I(MA, Shenandoah, Iowa 461 500 
K M ED, Medford, Ore. .50 50 
KMIC, Inglewood, Cal. 387 500 
KMJ, Fresno, Calif. 234 50 
K MJ P, Kansas City, Mo. 410.9 1000 
K M MJ, Clay Center, Neb. 228.9 1000 
KMO, Tacoma, Wash. .50 500 
K MOX, !Kirkwood, (St.Lo.) Mo. 280.2 5000 
K MT R. Hollywood, Calif. 370.2 500 
KNRC, Santa Monica, Calif. 238 1000 
K NX, Los Angeles, Calif. 336.9 1000 
KOA, Denver, Colo. "5O3 4 5000 
ICOAC, Corvallis, Ore. 280.2 500 
KOB, State College, N. SL 348.6 5000 
KOCH, Omaha, Neb. 258 500 
KOCW, Chickasha, Okla. 252 200 
!(OIL, Council Bluffs, Iowa 305.9 500 
1<OI N, !Sylvan, Ore. 319 1000 
KOLO, Durango, Colo 355.1 5 
KO M O, Se: ttle, Wash. 305.9 1000 
KOWW, Walla M'alla. Wash. 285.5 500 
KPCB, Seattle, Wash. - 521 50 
K PJ M, Prescott, Ariz. 215 15 
KPO, San Francisco. Calif, ... "428.3 1000 
KPPC, Pasadena, Calif. 229 50 
KPRC, Houston, Texas 296.9 500 
KPSN, Pasadena, Calif. 315.6 1000 
KQV, Pittsburgh, Pa. 409 500 
KQW, San Jose, Calif. 333.1 500 
K RAC, Shreveport, La. 220 50 
KRE, Berkeley, Calif. 256 100 
K RLD, Dallas, Tex. 357.1 500 
K ROW, Portland, Ore. 231 50 
K RO X, Seattle, Wash 205.3 100 
KRSC, Seattle, Wash. 499.6 250 
!(SAC, Manhattan, Kansas 340.7 500 
KSBA, !Shreveport, La. 260.7 1000 
KSCJ, Sioux City, Ia, 444 10 
KSD, St. Louis, 31o. 545.1 500 
KSEI, Pocatello, Ida. 260.7 500 
KSL, Salt Lake City, Utah 299.8 1000 
KSMR, Santa Maria, Calif. 202.8 100 
KSO, Clarinda. Iowa 405.2 500 
KS00, Sioux Falls, S. D. 360 100 
K T A B, Oakland, Calif. 302.8 1000 
KTAP, San Antonio, Tex. 263 10 
KTBI. Los Angeles, Calif. 293.9 750 
KT B R, Portland, Ore. .63 50 
KTHS, Hot Springs, Ark. "174.8 750 
!(TNT, Muscatine. Iowa 333.1 1000 
KTU E, Houston, Tex. 263 5 
KT W, Seattle, Wash. 444.3 1500 
K UJ, Seattle, Wash. 452.5 15 
KUQA, Fayetteville, Ark. 299.8 750 
KUOM, Missoula, Mont. 244 250 
KUSD, Vermillion, S. D. 278 500 
K UT, Austin, Texas 231 500 
K VI, Tacoma, Wash, 342.5 15 
K V00, Bristow, Okla. 374.8 1000 
K VOS, Seattle, Wash. 333.1 500 
KWCR, Cedar Rapids, Imva 296 500 
K WG, Stockton, Calif. 248 50 
K W KC, Kansas City, Mo. 226 100 
K W LC, Decorah, Iowa 411 50 
KWSC, Pullman, Wash. 348.6 500 
KWTC, Santa Ana, Calif. 263 5 
K W U C, Le Mars, Imva 252 1500 

K W W G, Brownsville, Texas 278 750 

KX L, Portland, Ore. 700 50 

KYA. San Francisco, Calif. ..,.199.8 1000 
KYW, Chicago, I11. 535.4 3500 

WBAX, Wilkes- Barre, Pa. 056 100 
WBBC, Brooklyn, N.Y. 219.9 500 
W BB L, Richmond, 1`n 228.9 100 
WBBM, Chicago, III. 33.4 10000 
W'BBP, Petoskey, Mich. 238 200 
WBBR, Roseville, N. Y. 416.4 500 
WBBW, Norfolk, Va. 222 50 
WBBY, Charleston, S. C. 268 100 
WBBZ, Chicago, Ill. (portable) 215.7 50 
W BC N, Chicago, Ill. 266 500 
WOES, Takoma Park, Md. 222 100 
WBET, Boston, Mass. 984.4 100 
W B K N, Brooklyn, N. Y. 291.1 100 
W B MC, Woodside. N. Y. 293.9 500 
W B M H, Detroit, Mich. 352.7 100 
WBNY, New York, N. Y. 33.2.4 1000 
WBOQ, Richmond Hill, N.Y 236 500 
WBRC, Birmingham, Ala. 248 50 
W B R E, Wilkes- Barre, Pa. 231 100 
WBRL, Tilton, N. H. 420 500 
WBMS, Union City, N.J. 233.7 100 
WBRS, Brooklyn, N. Y. 394 100 
WBSO, Wellesley Hills, Mass. .242 100 
W BT, Charlotte, N. C. 275 250 
W BZ,.. !East Springfield, Mass "331.1 5000 
WBZA,- Boston, Mass. "331.1 250 
WCAC, Stars, Conn. 2,5 500 
WCAD, Canton, N.Y "263 500 
WCAE, Pittsburgh, Pa. 401.3 50U 
WCAH, Columbus, O. 265.3 500 
WCAI, University Place. Neb. 254 500 
WCAL, Northfield, !Minn. 136.9 500 
WCAM, Camden, N. J. 336.9 1000 
WCAO. Baltimore, Md. 275 100 
WCAR, San Antonio, Texas 263 5000 
WCAT, Rapid City. S. D. 240 50 
WCAU, Philadelphia, l'a. 277.6 500 
WCAX, Burlington, VC 252 100 
WCAI, Carthage, Ill. 245.8 50 
WCBA, Allentown, Pa. 254 125 
WCBD, Zion, Ill. 344.6 5000 
W C B E, New Orleans, La. 363 5 
WCBH; University, Miss. 242 50 
W C B M, Baltimore, Md. 229 100 
WCBR, Providence, 11.I, (pert.) 234 100 
WCBS, Providence, R.I. (port.) 242.5 250 
WCCO, Minn. -St. Paul, Minn. "416.4 5000 
WCFL, Chicago, IlL 491.5 500 
W C FT, Tullahoma, Tenn. 252 10 
W C G U, Lakewood, N. J 350.6 500 
WCLO, Camp Lake, Wis. 231 50 
WCLS, Joliet, I1L 214.2 150 
W C M A, Culver, Ind. 238.5 500 
WCOA, Pensacola, Fla. 252 500 
WCOM, Manchester, N.H. 252 100 
W COT, Olneyville, R.I. 265.3 1000 
WCRW, Chicago, Ill. 416.4 50 
WCSH, Portland, Me. 499.7 500 
W CSO, Springfield, Ohio 248 100 
WCWK, FOR Wayne, Ind. 234.2 250 
W C W S, Waterbury, Conn. 235 100 
WCX, !Pontiac, Mich 516.9 5000 
W DAD, Nashville. Tenn, 225.4 1000 
W D A E, Tampa, Fla. 273 1000 
W DA F, Kansas City, Mo. 365.6 1000 
WDAG, Amarillo, Texas 263 250 
WDAH, El Paso. Texas 267.7 100 
W DAY, Fargo, N.D. 261 500 
WDBE, Atlanta, Ga 270 100 
WOB1, Roanoke, Va. 22g. 50 
WDBK, Cleveland, Ohio 227 500 
WD BO, Winter Park. Fl x 240 500 
W D BZ, Kingston, N. Y 232.4 10 
WD EL, Wilmington, Del. °66 100 

Radio 
Call BROADCAST STA. 

Letter Location 

WD GY, Minneapolis, Minn. 263 500 
W D O D, Chattanooga, Tenn. 256 500 WDRC, New Haven, Conn. 268 1011 
W D W F, Edgew'ood, R.I. 440.9 500 
W D W M, Newark, N. J. 280.2 500 
W D X L, Detroit, Mich. 290.9 250 
W DZ, Tuscola, Ill. 278 100 
W EA F, New York, N. Y *491.5 5004 
W EN, Ithaca, N. Y. 254 500 
W EA M, North Plainfield, N. J. 261 250 WEAN, Providence, R. 1. 367 500 
W EAO, Columbus, Ohio "293,9 750 
WEAR, Cleveland, Ohio "389.4 750 WEAU, Sioux City, Iowa 275 150 WEBC, Superior, Wisc. 242 300 WEBE, Cambridge, O 234 10 WEBH, Chicago, I11. 370.2 2000 WEBJ, New York, N. 1. 272.0 500 WEBL, Nev York, N.Y. (pm L ) ..220 100 
W EBQ, Harrisburg, Ill. *225.1 10 WEER, Buffalo, N. Y. 244 100 

267.7 700 
219.9 1000 
318.6 500 
241.8 100 

WEMC, Berrien Springs, Slich.315.6 4000 
W EN R, Chicago, Ill. "203.3 1000 
W E PS, Gloucester. Mass. 295 100 
W E W, St. Louis, Mo. 360 1000 
W FAA, Dallas, Texas 475.9 500 
W FA M, St. Cloud, Minn. 273 10 WFA -V, Lincoln, Nebr. 275 500 WFBC, Knoxville, Tenn. 350 50 WFBE, Cincinnati, O. 312.4 500 
WFBG, Altoona, Pa. "277.6 100 
W FBI, Collegeville, Minn. 236 100 
W FBL, Syracuse. N.Y. 352 500 
WFBM, Indianapolis. Indiana 268 250 
W FB R, Baltimore, 31d. 254 100 
W FBZ, Galesburg, Ill. 254 20 
W FC I, Pawtucket, R.I 238.5 100 
W F D F, Flint, Mich. 234 100 
W F H H, Clearwater, Fla. i i.4 500 
W F I, Philadelphia, Pa. 394.5 51)0 
W F I W, Hopkinsville, Ky. 356 1000 WFKB, Chteago, Ill. 217.3 5110 
W F K D, Phllssdelphia, Pa. 249.9 10 
W FLA, Boca Raton, Fla. 440 1000 
W F R L, Brooklyn, N. Y. 329.5 100 
W G A L, Lancaster, Pa. 248 10 
W G BB, Freeport, N. Y. 244 100 
WGBC, Memphis, Tenn. -77.6 15 
W G B F, Evansville, Ind. 236 500 
WGBI, Scranton. P. 240 100 
WGBR, Marshfield, Wis. 228.9 50 
WG BS, !Astoria, N. Y. 315.6 500 
W G BU, Fulford, Fla. 384.4 500 
WGBX, Orono, Me. '>31.2 500 
WGCP, Newark. N. J. 252 500 
W G ES, !Oak Park, Ill 315.6 509 
WG HP Mt. Clemens. Mich 270 1500 
WGL, New York, N.Y 422.3 1000 
WG M. Jeannette, Pt 269 1'0 
WGMU, Richmond Hill,N. Y. (port. 2:14 100 
W G N, Elgin, Ill. 302.8 1000 
W G R, Buffalo, N. Y. 319 750 
WGST, Atlanta, Ga. 270 500 
W G W B, Milwaukee, Wis 384.4 1000 
W GY, Schenectady, N. Y. "379.5 50000 
W HA, Madison, Wis. 535.4 1000 
WHAD, Milwaukee, \Vie 275 500 
WHAM, Rochester, N. Y. 278 100 
WRAP, New York, N.Y. 431 1000 
WHAR, Atlantic City, N. J. 275 500 
W HAS, Louisville Ky. 399.8 500 
W HAZ, Troy, N. Y. 179.5 500 
WHB, Kansas City, Mo. 365.6 500 
WHBA, Oil City, Pa. 250 10 
WHBC, Canton, Ohio 254 10 
WHBD, Bellefontaine, Ohio 222 100 
W H B F, Rock Island, Ill. 322 100 
WH BL, Chicago, Ill. (port. l ....215.7 50 
W H BM, Chicago, Ill. (port.)....215.7 20 

WHBN, St. Petersburg, Fla. 238 10 
W H BP, Johnstown, Pa. 256 100 
W H B Q, Memphis, Tenn. 233 50 
WHBR, Cincinnati, O. 213.7 300 
W H B U, Andersen, Ind. 218.8 10 
W H B W, Philadelphia, Pa. .15.7 100 
WHBY, West De Pere, Wis. 250 50 
W H D I. Minneapolis, Minn. 278 500 
W H EC, Rochester. N. Y. 258 100 
W H FC, Chicago, Ill. ° 8.5 150 
W H K, Cleveland, Ohio 272.6 1000 
W H N, New York, N. Y. 761.2 1000 
WHO, Des Moines, Iowa "526 5000 
WHPP, New York, N.Y 297 
W HOG, Huntington Ind. 341.8 15 
W HT. IDeerfield, Ill. 399.8 3300 
W I AD, Philadelphia. Ps 250 100 
W I AS, Burlington, Imva 254 100 
W IBA, Madison, Wis. 236 100 
W I BG, Elkins Park, Pa. 222 50 
WIBI, Flushing, N. Y. 218.8 50 
W I Bi. Chicago, Ill. (porc. 1 215.7 50 
W I B M, Chicago, Ill. (port.) 215.7 10 
W I BO, Chicago, Ill. 226 1000 
WI BR, Steubenville, Ohio 246 l 0 
WIBS, Elizabeth, N. J. 202.6 10 
WI B U, Poynette, \Vis. 222 20 
W I B W, Chicago, Ill. 215.7 100 
W I BX, Utica, N. Y, 234.2 150 
WI BZ, Montgomery, All .30.6 10 
W I CC, Bridgeport. Conn. 285 500 
WI L, St. Louis, 3to. 238 250 
WILL. Urbana -Champaign, Ill. 272.6 1000 
W I 0 D, Miami Beach, Fla. 247.8 1000 
W IP, Philadelphia, Pa. 508.2 500 
WJAD, Waco, Texas "352.7 500 
WJAG, Norfolk, Nebr. 270 200 
WJAK, Kokomo, Ind. 254 50 
WJAM, Cedar Rapids, Iowa 268 100 
WJAR, Providence, R.I. 4$3.5 500 
W 1 AS, Pittsburgh, Pa. 275.1 500 
W J AX, Jacksonville, Fla. 366.9 100n 
W 1 AY, Cleveland. O. 435.7 1000 
WIAZ, !Mount Prospect, Ill 329.81000') 
WJBA, Joliet, Ill. 206.8 50 
W1 BB, St. Petersburg, Fla. 254 "5n 
WJBC, La Salle, Ill. 234 Ion 
W.1 BI, Red Bank, N. J. 218.8 250 
WJBK, Ypsilanti. Mich. 233 10 
W1 BL, Decatur, Ill. 270 500 
WI BO, New Orleans, La. 268 100 

(Continued on page 1251) 

, Beloit, 
WEDC, Chicago, Ill, 
W EEI, Boston, \fass, 
WEHS, Evanston, Ill 
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RADIO INTERFERENCE 
OUTLAWED 

WHILE the rights of broadcast 
stations to the air are still to be 

determined, the city of Portland, Ore., 
has outlawed man -made interference 
by an ordinance prohibiting the opera- 
tion between 7 and 11 p. m. of any 
electric device causing interference to 
reception, and taxing each such article 
a $1.00 license fee to pay for the in- 
spection. Other cities are contemplat- 
ing similar action. 

TUBES WELL SHAKEN 
English manufacturer of "valves" A (vacuum tubes) pulled a stunt by drop- 

ping a dozen of them, in the cartons used 
for packing, from an airplane 600 feet up. 
While most of them were somewhat dam- 
aged, of course, "a new line of research was 
suggested by the discovery that one specimen 
had increased its emission 25% !" 

METROPOLITAN POLICE RADIO 
NEW YORK'S police stations have 

105 receivers, all set to the municipal 
station's wavelength (WNYC-526 me- 
ters), which will be kept constantly 
turned on for reception. Should an 
emergency require police use of the sys- 
tem, a broadcast may be interrupted, just 
as by an SOS, if necessary to send out 
the announcement of a crime, The re- 
ception system was purchased some time 
ago, but is just being installed. 

WRONG NUMBER! 
PORT AU PRINCE sounds 

something like B or d ea u x, 
France, and the Haitian station 
HHK announces in French. Many 
fans have written RADIO NEWS that 
they have heard Bordeaux ; and this 
may explain to some others why 
they have failed to obtain verifica- 
tions from the French city. Re- 
ception from HHK, which is in the 
West Indies, about 1,500 miles 
south of New York, has been very 
good all over the East. 

CANADIAN WAVE CHANGES 
WITH the problem of interference by 

the increasing number of United States 
stations felt beyond the border, the radio di- 
vision of the Canadian government has 
caused a temporary interchange of wave 
lengths between the stations of Ottawa and 
Toronto. The results of the experiment have 
not been announced as we go to press. 

NEW PHILIPPINE STATION 
WITH an increase of power tenfold in 

the new transmitter at Manila 
Heights, P. I., it is expected that con- 
sistent reception throughout the archi- 
pelago may be expected. Fans in the 
United States, also, should be able to 
obtain DX reception of KZRQ more fre- 
quently. 

NO RADIO IN SIAM 
THE unrest of the awakening East is to 

find no echo by radio in Siam, where a 
royal edict forbids reception, to avoid Chinese 
propaganda. Many Americans will remem- 
ber the country's anthem, "O Vatana Siam!" 

CHEER FOR THE VETERANS 
SAN DIEGO, Calif., has 548 patients in 

the naval hospital, to which the Amer- 
ican Legion post has just presented two 

ND 
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IN THE NORTH STAR STATE 
THE northernmost part of the 

United States (except for Alaska) 
is (as few people know) on the Can- 
adian shore of the Lake of the Woods. 
Recently the postoffice department 
broadcast through WCCO, in the 
Twin Cities, a request for the post- 
master at Oak Island, Minn., to get 
through his quarterly report if pos- 
sible. Three days later it was sent in. 
by dog team over the 85 miles of 
frozen lake. -1f'. L. Lawrence. 

A RADIO GRAFTER'S SCHEME 
NEW YORK has had a murderous "radio 

1 burglar," who stole receivers and sold 
them to "fences." Less violent in his meth- 
ods is a thief who has been visiting homes in 
the city with the explanation that a dealer 
has sent him to obtain the set for repair. He 
then disconnects it, walks out with it boldly 
-and leaves no address. 

Q Underwood 
& Underwood 

STATION IN MOURNING 
THE death of Mayor Edward L. Bader 

of Atlantic City caused the programs 
of the municipal broadcast station, WPG, 
to be put in mourning by the city admin- 
istration. During the period before the 
funeral, the dance music numbers were 
deleted from the programs. 

RADIO AND SURGERY 
O avoid mental shock to a patient who 

1 is undergoing an operation with the aid 
of only local anesthetics, it is desirable to 
keep his mind engaged. Surgeons in St. 
Luke's hospital, Chicago, now place a radio 
set beside the operating table and carve the 
patient to the accompaniment of music. 

EAST INDIAN RADIO 

THE Dutch Colonial government has re- 
moved the restriction, hitherto preventing 

the ownership of radio sets and licenses their 
possession in the East Indies. It does not 
.appear that transmitting is permitted. 

LONGEST "WIRED 
WIRELESS" 

THE 
220,000 -volt high- tension 

power lines of the Pacific Gas & 

I :lectric Co., over a distance of 202 
miles, are now linked by carrier -cur- 
rent telephony. A 1,000 -watt trans- 
mitter is used for the purpose, coupled 
to the power wires by an 1,800 -foot 
aerial. The system is in use solely for 
communication between the powerhouse 
at Pit River, and the Vaca -Dixon sub- 
station. Special oscillating microphones 
are used for calling the operators. 

HE FOUND PIRATE GOLD BY RADIO 
The invention of G. O. Maher, of Baton 
Rouge. La.. detects the presence of a mass of 
metal nine feet below the ground. by its effect 
in changing the inductance of a coil in an 
oscillator circuit, and consequently the pitch of 

an audible note. 

radio receivers with 6 -tube power ampli- 
fiers, and a system providing each bed 
with head phones as well as cone speak- 
ers for the Red Cross and medical corps 
buildings. Local entertainment is avail- 
able during the day and DX programs 
during the evening for the patients. - 
Thomas J. Harrison. 

BROADCASTING FROM CORK 
IELAND is to have its third broadcast i(station, 

the Free State having determined 
to establish one at Cork. As the city gaol 
(English for hoosegow) is fortunately un- 
tenanted, the building will be used to house 
the radio equipment. 

(Continued on page 1277) 

FURTHEST NORTH 

STATION 
OGG, at Godhaven, 

the capital of North Greenland, 
has been often heard this winter. 
This station, which entertains the 
Greenlanders during their long 
night, rebroadcasts from high -power 
stations in the United States and 
Canada; and is also conducting 
research work on the aurora. It 

transmits on 575 meters at 3 p. m., E. S. T. 

LINKING PLANE AND HOME 
NO \ \' that radio telephony from trains is 

on a commercial basis, in Germany at 
least, the U. S. Bureau of Standards an- 
nounces that it is working on a system 
whereby a radiophone message from an air- 
plane may be connected up with the long - 
distance wires. 

FAN OBTAINS $2,000 VERDICT 

PETER 
J. WALTER, of Milwau- 

kee, was awarded a verdict for 
heavy damages against the lighting and 
traction company, for erecting near his 
home a high- tension line which pre- 
vented reception on his radio set. The 
case has been fought through the state 
courts. and is now expected to go to 
the federal supreme court for final af- 
firmation. The case is legally unique. 
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Super -DX Reception 
San Pedro Enthusiast Receives Programs from All Continents 

By HERNDON R. GREEN 

A "proof of recep- 
tion" card from a 

Cuban station. 

I\ the earliest clays of the radio broad- 
cast era, in which we are now living, 
a receiver was judged almost entirely 
bv the number of distant stations it 

could pick up. At that time, when the 
majority of broadcast stations operated 
around 360 meters, DX reception was in- 
deed something of which one could be 
proud ; but under the present conditions, 
when stations are using wavelengths from 
200 to 550 meters, the reception of distant 
stations is not such a difficult matter. 

Nevertheless, when it comes to listening 
to stations in another land, that is a horse 
of another color. Although many fans 
have made excellent records here in the 
United States there are comparatively only 
a few who have consistently heard any 
stations outside of this country with the 
possible exception of some in Canada. Even 
during the last International Tests, it is 
common knowledge that very few were 
able to pick up stations in Europe ; and yet 
these stations, for the most part, operate 
on waves which the average receiver used 
in this country can easily tune in. 

Whatever may be the causes of this in- 
ability to pick up foreign stations, there is 
one man who has made a record that is 
hard to beat. He is Jack Moskovita of San 
Pedro, California. From that city he has 
tuned in stations in Australia, New Zealand, 
Japan, Tasmania, Philippine Islands, South 
Africa, Cuba, Porto Rico, Hawaiian Is- 

(N `.`I1.t.` 

lands, England, South America, Mexico and 
Canada. Surely a radio DX traveller par 
excellence! 

ANTENNA EQUIPMENT 
Mr. Moskovita's aerial structure consists 

of two towers, one 84 and the other 40 
feet high. The aerial is of the cage type, 
made of No. 6 seven - strand, tinned, insu- 
lated wire. This wire has the insulation 
carefully removed and the wire separated, 
with the exception of that portion which 
serves as a lead -in. The hoops holding the 
wires in position are 13 inches in diameter 
and made of 5/16 -inch tinned hard copper 
rods, with holes drilled to receive the wires. 
These hoops are spaced seven feet apart 
and soldered to the wires where the latter 
pass through them. 

The top section of the antenna. which is 
suspended at an angle of 45 degrees is 
thirty feet long, the wires passing un- 
fastened through an insulator at this point. 
Here the direction changes to vertical. 
This section is 18 feet in length, with hoops 
seven feet apart, their diameter decreasing 
toward the bottom of this section, as fol- 
lows: 13, 9 and 4 inches. The wires, of 
course, are continuous throughout the whole 
length. 

The insulated portion of the antenna 
starts six inches below the bottom hoop, 
passing, by means of a large porcelain tube, 

directly through the roof to the antenna 
post of the receiving set, to which a flexible 
connection is made with a short piece of 
stranded rubber -covered wire and with a 
snap -clip to connect this to the lead -in. A 
hard rubber cone- shaped guard is taped to 
the lead -in above the porcelain tube to 
prevent rain or moisture from entering the 
building. 
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from King George 
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The ropes supporting the antenna pass 
through pulleys at the top and continue 
through screw eyes down to the base of 
each tower. To each rope is attached a 
weight, taking up any slack in the antenna 
or ropes and thus eliminating any unneces- 
sary strain on the towers and equipment. 
The antenna points exactly east and west, 
the lead -in being taken off the west end. 

THE GROUND 
Mr. Moskovita's ground consists of 16 

feet of V2-inch copper tubing, having holes 
drilled with a No. 40 drill spaced 6 inches 
apart along the entire length of the tubing, 
with the exception of the last three feet, 
which extends above the surface of the 
ground and to which is connected the ground 
wire of the set. One- quarter of an inch 
above each pair of holes is brazed a 3x5 -inch 
plate of No. 18 gauge soft -roll copper, in 
the center of which is drilled a hole to 
slip it over the copper tubing. A copper - 
plated soft -iron ball, 6 inches in diameter, 
is brazed to the copper tube at the bottom, 
the tube extending entirely through the 
ball and being open at the bottom. 

A post -hole digger was used to dig the 
hole as near the house as was convenient. 
The ground equipment, explained above, is 
placed vertically in the hole with the top 
plate about 12 inches below the surface 
of the ground. The three feet of the tub- 
ing above ground must be kept clear of the 

(Continued on page 1295) 
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A few of the numerous letters received by Mr. Moskovita verifying his reception of foreign stations. 
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Gentlemen Prefer Broadcasts 
By ROBERT FRANCIS SMITH 

OVE is like a radio station that 
comes in faint -you tune in, get all 
warmed up and excited, and it i signs off local. 

The above smudge on the escutcheon of 
the world's greatest financial institution, 
marriage, is not the idle philosophy of an 
eighteen- year -old bachelor with a crystal 
set ; it's the utter truth, founded on several 
years of super -hetting with a low -loss 
sample of how a perfectly good rib can be 
grounded. Understand me, I'm not even 
hinting at presumably. 

On the contracts, we're Joe Hammer- 
stein and Doris Darling, dainty exponents 
of the art of Terpsichore ; at home in 
Brightmere -on- the -Deep, Long Island, we're 
plain Mr. and Mrs., and it gets plainer 
every day. As the poet remarked, mar- 
riage is like subscribing to a magazine - 
and if only we could purchase it from 
week to week! 

A starring engagement with the Inanities 
of 1927 has kept us off our usual haunts, 
the several -a -day, and placed us on Broad- 
way, the street of a thousand alleys. This 
permits daily commuting to our cottage 
small by a waterfall ; and -as the curtain 

. rises on the first act -it's a Sunday morn- 
ing, the day of rest. 

The legal annex is trying to get a sermon 
from station WHOA in New York 
City. Not that she cares particularly for 
sermons, but she met the minister once, and 
he had such adorable eyes! 

"Joe, dear !" she yells, having the cans 

THE exploits of the "Master" have by 
this time become a classic. The author. 

Mr. Robert Francis Smith, has a knack for 
writing not only good radio stories, but 
entertaining and humorous ones as well. 

In this story the "Master" seriously con- 
siders changing the weather by means of 
radio, a thing that may not seem at all so 
impossible twenty years hence. 

11111111.1M0m® m 
on and being unable to hear me practicing 
a new step. "Joe, do you know that you're 
a sinner ?" 

I stops my antics and peeks through the 
door. "What press report did you get that 
out of ?" I demands. 

Doris removes the DX boxes and adjusts 
the wavelength of her bob. "No press re- 
port, silly," she states, as matter -of -fact as 
though money were involved. "The min- 
ister just finished a talk about those who 
fall by the wayside." 

I grunts. "All right, I'll bite. When 
and where, aside from the day we were 
married, did I fall by any wayside ?" 

Doris slips me a shortwave glare. "You 
never fall, dear," she says, frigid. "You 
lay down voluntarily." 

Now you know why I spend my spare 
time over at the young castle of our boy 
friend, The Master. 

The Master is master of several things ; 

for one, his own household, being an orphari, 
single and endowed by a father that cleaned 
up in a dozen places, even behind the ears. 
Also, Jerry Lawson has a healthy left for 
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science in general, with radio holding a 
sharp edge. On this Sunday in January I 
breezes into his new joint and as usual, 
Jerry's fussing with something. Seeing 
he's busy, I don't yelp beyond a howdy -do, 
and sets down on a loose pole transformer, 
and observes. 

As I gazes, it wanders into the void 
between my ears that Jerry Lawson isn't 
to be sneezed at when it comes to looks. 
I never gave it a whole lot of thought be- 
fore but, with a little attention to detail, 
our scientific neighbor is in the way of 
being a heart -rending sheik. He's nearing 
twenty -five, and is tall, slim, serious as 
cancer and usually devoted to wearing 
funeral- rimmed glasses. What probably 
forces the idea through my cranial 
vacuum is the fact that The Master is 
sporting a new pair of shell rims, only 
this time they're pure white. 

So when Jerry lays down his tools and 
turns to me, the first thing I gaps about 
is the new lenses. They set off his fea- 
tures remarkably, he being rather dark - 
complected ; and I can't imagine the reason 
for them, as The Master would be the last 
person in the world to try to start at the 
game of style- setting. He grins that faint 
grin of his as I pops the query. 

"No, it's neither style nor looks," he ex- 
plains. "It's merely a little experiment 
in the line of reflection and refraction. Ac- 
cording to figures, white reflects more than 
black. Yet these white rims seem to be 

(Cnrr'inned on page 1282) 

"Playthings!" repeats Helen, like a spoiled 
kid, "I tell you I zc'on't stand for it!" 
"Indeed! And if I tell you you shall'" 
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A New Field for Experimentation 
The Tabulation of Received Carrier -Wave Intensity 

By JOHN F. RIDER 
THE pioneering work of Dr. G. W. 

Pickard in studying the antics of the 
carrier wave propagated from the 
broadcast station aerial, with the 

purpose of determining the association be- 
tween the carrier -wave travel and solar, 
lunar and weather activities, opens a very 
interesting and beneficial field for experi- 
mentation by the interested radio fan. 

Engineers throughout the world are devot- 
ing a great deal of time and effort to study 
of the broadcast carrier wave, in the effort 
to ascertain its actions under the influence of 
various forms of solar activity, in the 
transition periods between day and night and 
night and day, and under various weather 
and barometric conditions. It is hoped that 
the final analysis of their findings will solve 
the present mysteries surrounding radio 
transmission and fading. The solution of the 
problems of fading and the peculiar antics of 
carrier waves is of paramount importance 
to all concerned, radio fan and engineer 
alike; and this article is written in the hope 
that it will influence radio fans to join the 
ranks of these investigators of a problem 
of vital interest to the world at large. 

HOW FANS MAY HELP 
Fortunately, the work is not limited to en- 

gineers, or to individuals who bear a knowl- 
edge of technical radio. Every radio fan 
who is capable of constructing a receiver of 
even the simplest type can join in this work. 
Some of the experiments and the experi- 
mental equipment, carried out and con- 
structed by the writer, will be described in 
the paragraphs to follow. 

Being located in the northern part of Man- 
hattan Island, where reception is fairly 
good, the writer noticed several peculiar ef- 
fects during the normal process of radio re- 
ception. Certain Philadelphia stations could 
be received with greater signal intensity dur- 
ing the daytime than during the night. Sev- 
eral fairly distant stations could be heard 
ill the latter part of the afternoon, 
with increased signal intensity as night- 
fall approached, and with greatly in- 
creased intensity after night had fallen. Al- 
so. certain distant stations could he heard 
with great intensity, but with bad fading in 
between. With the exploitation of the broad- 
cast carrier -wave tests by Dr. Pickard and 
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Fig. 2. At the left is shown the oscillator cabinet and on the right the R.F. amplifier. Note 
the crystal detector, D, at extreme right. 

others, the writer considered the conditions 
existing at his place of reception ideal for 
similar work, and proceeded to construct 
simple equipment for the purpose. 

.5MEG. 

FIG. 4 
The wiring diagram of the oscillator circuit, 

including the meters. 

EQUIPMENT REQUIRED 
In order to carry out this work- satisfac- 

torily, certain requirements must be fulfilled. 
The test receiver must be sufficiently sensi- 
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tive, must be stable in operation and easy to 
control. The selection of the receiver suit- 
able for this testing work was decided by 
the previously mentioned successful recep- 
tion. It employed two stages of tuned -radio= 
frequency amplification, a non- regenerative 
detector and three stages of audio -frequency 
amplification. Since it is important that the 
carrier - frequency amplitude or intensity be 
calibrated, description of the type of audio 
amplification is unnecessary. 

This receiver was chosen, with the proper 
indicating instruments added thereto. These 
consisted of the filament voltmeters and the 
plate voltmeters, to indicate the filament and 
plate voltages applied; also the microam- 
meter in the rectifying circuit, which in this 
case consisted of a crystal detector. When 
registering the pulsating current in the crys- 
tal rectifying circuit, the needle will fluctu- 
ate in accordance with the intensity of the 
carrier wave, rather than in accordance with 
the modulating component. The addition of 
the A.F. amplifier to the R.F. and detector 
arrangement permits the utilization of the 
entire combination for regular reception 
while the measurements are being made. 
The microammeter in the crystal rectifying 
circuit in no way impairs the transfer of 
energy from the rectifying circuit to the 
audio amplifier. 

STANDARDIZING THE READINGS 
With the receiver decided upon, another 

problem arises. This is the determination 
of the amplifying power of the receiver dur- 
ing the period of test; that is, the determin- 
ation of the relative amplifying power of the 
receiver clay by day. In order that daily 
records from any one station or a number of 
stations may have any significance, it is 
necessary that the receiver installation pos- 
sess the same power of amplification each 
clay. This means that a certain amount of 
energy from a local source must be fed into 
the receiver and the intensity of this car- 
der tabulated before the tests are made. For 
all ordinary test work a simple radio -fre- 
quency oscillator will function as the local 
source of oscillation, providing the output 
of this oscillator is held constant and the 
distance between the oscillator output coil 
and the input of the receiver is maintained 
constant. By properly op-..,rating this oscil- 
lator, with respect to the test circuit, satis- 
factory calibration of the receiver can be 
carried out. This phase will be discussed 
later. 

Of the entire installation, the microam- 
meter in the crystal rectifying circuit con- 
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stitutes the most expensive item. Unfortu- 
nately a cheap microammeter with a high 
current scale cannot be used, at least not for 
the tabulating of distant carrier -wave recep- 
tion. Two courses are open to the interested 
fan. He either can purchase a new sensi- 
tive microammeter of the portable type 
shown in the accompanying illustrations or 
make a tour of the reputable second -hand 
stores dealing in such measuring instru- 
ments, and buy a used meter. 

The complete installation, less the radio 
frequency oscillator and the loud speaker, is 
shown in Fig. 1. Reading from left to right, 
we see the R.F. amplifier, the microammeter 
and the A.F. amplifier. The crystal recti- 
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in in ,. 1, ,n ,,, ,. ,r go , 
ers are used to facilitate the adjustment of 
the voltages so that they will be constant 
each day during the test period. If these 
applied D.C. voltages are maintained at 
constant values, we can assume that the am- 
plifying power of the complete unit remains 
uniform and constant. 

The coil and switch arrangement includ- 
ed in the aerial circuit permits the transfer 
of energy from the local -oscillator into the 

30I -A 

The left -hand inductance has 15 

7_01L+ 
_11o111'11111+ 

_11I MF FIG.3 
turns of No. 24 D.C.C. wire on a 3 -inch tube, and its series fixed 
condenser has a value of .0004 -mf. 

fier can he seen in Fig. 2 adjacent to the 
radio- frequency amplifier. The radio-fre- 
quency amplifier is tuned with a three -gang- 
drum condenser, thus permitting single - 
hand manipulation of the condensers, but 
still retaining the advantages of individual 
circuit tuning control. The inductances used 
are of the `figure -8" type, and were selected 
because they are practically fieldless. That 
is, their fields are so concentrated that inter- 
action between the coils is eliminated and 
the pick -up of local signals very greatly re- 
duced. By virtue of the reduced interaction 
between the coils, no trouble is encountered 
from uncontrollable oscillation. The tubes 
used were a 120 in the first radio- frequency 
stages and a standard 301A in the second. 
The crystal rectifier was a carborundum 
fixed unit. 

CIRCUITS USED 

The microammeter illustrated has a 0 to 
200 D.C. range, with 12 ohms resistance. 
The maximum current reading is 200 micro - 
ammeters, divided into 100 divisions, of 2 
microamperes for each division. The wiring 
diagram of the R. F. and crystal circuits is 
shown in Fig. 3. The audio amplifier used 
has three stages. A separate filament volt- 
meter is connected across each R.F. tube 
filament and a high -resistance voltmeter is 
connected across the battery supplying plate 
voltage to the R. F. amplifiers. These met- 

aerial system of the R.F. amplifier. The os- 
cillator is shown in Fig. 2, as the cabinet 
with the sloping panel on which are mounted 
two meters and a dial, with the necessary 
switches and binding posts. Its wiring dia- 
gram is given in Fig. 4. The two meters 
visible on the panel are a plate milliammet- 

er and a thermocoupled galvanometer tu in- 
dicate the current flowing in the oscillating 
circuit. If this current, the separation be- 
tween the oscillator and the R.F. amplifier 
and the wavelength are all kept constant 
the same amount of energy will be trans- 
ferred from the R.F. oscillator to the R.F. 
amplifier each time the latter is being cali- 
brated. 

PLOTTING SIGNAL STRENGTH 

While it is true that this system appears 
crude, it will be found surprisingly satis- 
factory in operation, affording determina- 
tions of distant and local carrier -wave trans- 
mission. As a matter of fact many local 
stations are interested in learning the steadi- 
ness of their carrier in different parts of the 
surrounding territory, and the system shown 
herewith permits the attainment of some 
very interesting records. 

Since the deflections of the microammeter 
in the crystal rectifying circuit are indica- 
tive of the intensity of the carrier, all ob- 
servations are made with this meter. In 
view of the fact that no mechanical means 
are available to record automatically the 
fluctuations of the meter pointer, it will be 
necessary to jot down the deflections indicat- 
ed by the needle. This means that the meter 
deflections will be plotted against time. The 
ordinate will be plotted in meter deflections 
and the abscissa in time. The actual time 
graduations are entirely up to the operator. 
It is suggested, however, that for distant 
station carriers the time graduations be in 
minutes, but for local stations in five or 
even ten minute periods. That is, when one 
is tabulating data on a distant station car- 
riers, notations should be made every minute 
or even half minute, while with local station 

(Continued on page 1293) 

Fig. 1. The radio- frequency amplifier, meters and batteries used in the tests described above. 
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The Evolution of the Browning-Drake 
Receiver 

A Survey of Recent Practical Improvements Applied to This Increasingly Popular Circuit 
By ARTHUR H. LYNCH 

rp HIS article is the first of a 
1 series of three on the famous 

Browning -Drake receiver, for which 
its author has been one of the most 
interested "rooters" since its incep- 
tion. Indeed, much of the circuit's 
increasing popularity is directly 
traceable to Mr. Lynch, as are some 
of the really sound improvements, 
some of which he reviews in this 
very informative article. In the 
next of the series he will describe 
the design and construction of a 
5 -tube receiver, suited to operation 
with either batteries or a socket- 
power unit, and incorporating 
many of the principles outlined 
below. -EDITOR. 

THL Browning -Drake circuit, instead 
of following the path toward oblivion 
of many other circuits which tern- 
porarily received national prominence 

through the radio press, has become more 
and more popular as time goes on, until now 
it is recognized as a standard by which the 
performance of others is judged. 

In August, 1923, Glenn H. Browning and 
Fred H. Drake, engineering students at Har- 
vard University, undertook, at the sugges- 
tion of the radio editor of the Christian 

gain, selectivity and tendency to oscillate of 
any radio -frequency amplifier. As a result 
of nearly a year of theoretical and laboratory 
work, a number of very important observa- 
tions were made and thoroughly checked. 

.11111111111111111111.1111111111111111111.1111111111r 

At right: The sche- 
matic wiring diagram 
of a three -tube dual - 
impedance coupled au- 
dio- frequency amplifier 
with an output filter 
comprising a fixed 
condenser and a 
choke. Hi -mu tubes 
are used in the first 
two stages and a 
power tube in the out- 

put stage. 
..1111111111111111111.111111111.11.11121111111. 

As a result of their researches, Browning 
and Drake were able to design the trans - 
former, used in their original experimental 
set, shown below. Measurements made on 
this particular receiver showed a perform- 
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ORIGINAL RESEARCHES 
It was found that, by the proper design 

of a radio- frequency transformer, practical 
results which very closely approximate the 
theoretical predictions may readily be ob- 
tained; the tendency of .a radio -frequency 
amplifier to oscillate and the selectivity and 
sharpness of tuning may be predicted math- 
ematically ; and the most important con- 
structional details to watch, in the design of 
a highly- efficient radio - frequency trans- 

This is one of the earliest two -tube "bread- board" layouts of the now famous Browning -Drake 
receiver. This unit was made several years ago, but incorporates many of the mechanical design 
features introduced by W. A. Ready, one of the prime movers in bringing the B -D into the favor 

it enjoys. 

Science Monitor, Mr. Volney D. Hurd, a 
theoretical and mathematical study of tuned - 
radio- frequency amplification with a view to 
determining the important factors to be 
considered in the design of such amplifiers. 
Messrs. Browning and Drake also devel- 
oped, during the course of their work, for- 
mule and equations which would enable 
them to determine and predict the theoretical 

formers, are: The use of low -loss conden- 
sers and low- resistance secondary coils, and 
the minimization of capacity coupling be- 
tween the transformer primary and sec- 
ondary. Such coupling induces a current in 
the secondary which is not in phase with 
that induced as a result of the magnetic 
coupling, so that the resultant energy trans- 
fer is greatly reduced. 

8+(MAx) FIG 3 

ance very close to that theoretically obtain- 
able. 

The secondary of the Browning -Drake 
transformer consists of 74 turns of No. 
18 enameled copper wire, wound on a 
threaded 3 -inch bakelite tube so that each 
turn is spaced from its neighbors by a dis- 
tance equal to half the diameter of the wire. 
When tuned with a .00035 -mf. low -loss con- 
denser this transformer will cover the en- 
tire broadcast band. 

Capacity coupling betwen the primary and 
secondary is reduced to a negligible quan- 
tity by using, for the primary, very fine 
wire wound in a narrow slot at the low - 
potential or filament end of the secondary. 
For this purpose, 24 turns of No. 30 double 
silk -covered wire should be used. The 
rather high radio -frequency resistance of 
such a winding is not at all detrimental, as 
the primary is connected in the plate circuit 
of a tube having a plate impedance of around 
20.000 ohms. A few ohms more or less in 
series with 20,000 are quite negligible. The 
use of larger wire to reduce the primary 
resistance would greatly increase the capa- 
city coupling between the primary and sec- 
ondary, and thus really decrease the over- 
all efficiency to a marked degree. 

In developing the transformer without 
regeneration, the equations obtained indi- 
cated that with a tickler feed -back, or re- 
generation device, in the plate circuit of the 
detector tube and properly coupled to the 
transformer secondary, the signal strength 
could be increased between three and four 
times. Practical experiments soon confirmed 
this prediction. 

Incidentally the addition of regeneration 
not only materially increased the distance - 
getting ability of the receiver due to in- 
creased radio -frequency amplification or 
"gain," but also materially increased the 
selectivity and facilitated cutting through 
the local stations. The tickler coil consists 

Above. at left. one of the four -tube receivers. Because of their simplicity of construction, this type was exceedingly popular. until other forms of 
amplification became available. At right: an impedance- coupled 5 -tube set of a later period. This was designed by Mr. Browning especially for 
the home constructor, and its mechanical, as well as electrical merit, made it a favorite. Even today it will not suffer by comparison with many 

of the factory- assembled receivers. 
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of 20 turns of No. 26 wire on a bakelite 
tube 2% inches in diameter. 

IMPROVEMENTS IN CIRCUIT 
Browning and Drake, in their work, used 

the 199 -type tube as a radio -frequency am- 
plifier. This tube was selected in preference 
to others because of the ease with which 
circuits employing it could be neutralized or 
balanced, and also because of its economical 
consumption of filament power. The short 
useful life of the 199 was not at that time 
fully realized. 

Knowing the advantage to be gained in 
volume and reliability by the replacement of 
the 199 with a standard five -volt tube, sev- 
eral other engineers have worked on differ- 
ent types of neutralizing devices that could 
be applied to the B -D circuit so as to enable 
the use of the 201A -type tube as a radio - 
frequency amplifier. At last such a device 
has been perfected by John F. Rider and 
Arthur Moss. The "Phasatrol," as the new 
neutralizer is called, operates on a prin- 
ciple different from that of any of the other 
systems. As its name indicates, its function 
is to change the phase of the R.F. current 
in the plate circuit of the radio- frequency 
amplifier tube. 

As the plate of the R.F. tube works into 
an inductive reactance (the primary of the 
R.F. transformer) the phase of the R.F. 
current in this circuit may be altered by 

the addition of a capacity in series with the 
transformer primary. As the D.C. com- 
ponent of the plate current will not pass 
through a condenser, energy must be sup- 
plied to the plate of the tube through a 

suitable resistor. The "Phasatrol" consists 
of a fixed condenser of the proper size 

mounted in a compact unit with a variable 
high resistance, which may readily be ad- 

justed to meet the requirements of any set. 

By altering the phase of the R.F. plate cur- 
rent of the R.F. amplifier tube, oscillations 
due to plate- circuit energy getting back to 
the grid circuit and re- enforcing the grid 
voltage will not occur; as the fed -back en- 
ergy will not have such phase relations with 
the grid voltage as to cause oscillation. 

Mechanically the " Phasatrol," which is 

shown above, may be "one -hole mounted" 
under a sub -panel with just its adjustment 
screw exposed, or else may be mounted on 
a baseboard with the two screws provided 
for the purpose. The case is of molded 
bakelite. 

\ \rith the "Phasatrol" used in place of the 
conventional system of neutralization orig- 
inally employed by Browning and Drake, no 
difficulty is encountered in replacing the 199 
R.F. amplifier tube with one of the 201A 
type. Not only is the reliability and sta- 
bility of the set greatly increased by this 
change, but also its sensitivity and volume. 
But even better results are obtained by the 
use of a new radio - frequency amplifier 
tube, known as "Type K," which is very 
easy to neutralize and gives a much 
greater gain than ordinary tubes. 

AUDIO AMPLIFICATION 
The fundamental Browning -Drake cir- 

cuit comprises only the radio -frequency am- 
plifier and regenerative detector, using the 

Fig. 1. The standard 
Browning - Drake circuit. 
Fig. 2. A two -stage 
transformer -coupled A.F. 
amplifier with an output 
filter. Below: The Phasa- 
trol, a stabilizing device 
which Mr. Lynch has in- 
corporated in the B -D 

r °c ever. 

Fig. 4. A three -stage re- 
sistance- coupled A.F. arr- 
plifier employing a grid 
impedance for the power 
tube to eliminate "block- 
ing." Fig. 5, an imped- 
ance- coupled A.F. ampli- 
fier with power tube and 

output filter. 

1223 

special B -D coils. In fact, the original 
models, such as shown on the previous page, 
were merely two -tube affairs employing no 
audio amplification. Naturally, different 
writers in describing the Browning -Drake 
receiver in the past preferred, and thus de- 
scribed, different forms of audio amplifica- 
tion. The commercial receiver employing 
the B -D circuit designed by Mr. Browning 
employed, at the suggestion of the writer, 
three stages of resistance -coupled amplifi- 
cation. 

During the past year great strides have 
been made toward the perfection of audio 
amplification. Transformer engineers, par- 
ticularly George C. Crom, Jr., have devel- 
oped transformers which give truly remark- 
able results; almost equal in fact, to the 

(Continued on page 1266) 
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A suitcase receiver made at an early day with standard parts which were on the market at the 
time. Room for the batteries is found under the base, which is on hinges. 
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A Transatlantic Radiotelephone Receiver 
Local Oscillator (n Long -Wave Set Supplies Missing Carrier Waves 

By GEO. SPELVIN 
,.iimnrmimuuniniui,ii1,,,,i.,,,,.i,..i,,iii,iiiiiiiiiiiiiiiiiiiiiu,iiiiiiiiiiii 

5 

THE possibility of hearing the 
transatlantic radiotelephone con- 

versations has fired the enthusiasm 
of many radio fans, some of whom 
have already availed themselves of 
the privilege; and therefore this set 
will appeal to the experimenter. It 
is well to say, however, that the 
receiver described below is not re- 
stricted to the satisfaction of mere 
curiosity, but is suitable for broad- 
cast reception (with suitable sets of 
coils) over the American broadcast 
waveband and on the longer waves 
used by several high -power Euro- 
pean stations; so that it will be 
very attractive to the ambitious 
constructor. It is also well to add 
that any overheard radio message, 
either in code or speech, must go 
no further than the listener, as the 
United States Statutes provide (Sec. 
4, Reg. 19, Radio Act of July 23, 
1912) : "Any person guilty of di- 
vulging or publishing any message 
shall be punished by a fine of not 
more than $250 or imprisonment for 
not exceeding three months, or 
both." This is interpreted in the 
regulations as follows: "Operators 
of receiving stations do not require 
licenses, but ALL persons are re- 
quired to maintain secrecy in regard 
to messages, as provided in the act." 

'1111IIIIMILIL1111111111111,1.11all.111111111.11.1.1wit1111.tuiuulLwriamuulutuaLand. 

SINCE the advent of radiotelephone 
conversation between New York and 
London, many people have inquired 
whether it would be possible to hear 

tiese conversations, provided their receivers 

would tune in waves 
as 5,000 meters. In 
short, the answer is 
"No," the reason being 
that the set used for 
receiving ordinary 
broadcast programs is 
minus a very essential 
part -a local oscilla- 
tor. 

To make this point 
a little clearer it will 
be well to outline 
briefly the theory of 
the transmission used 
in this transatlantic 
system. A radio sig- 
nal, such as may be 
heard with the ordin- 
ary broadcast receiver, 
consists of a carrier 

®m1111311=111r,11.1,11111, ,,,,,,i, ,1,,,,,,r 

Panel view of the trans- 
atlantic telephone receiv- 
ers. SW is the filament 
switch, the other parts 
being designated below. 
Photos by courtesy of 

Pacent Electric Co. 

wave and two side bands. The carrier 
wave has a certain length measured 
in meters, which has a direct relation 
to the frequency of the wave, the latter 
being measured in cycles. Before any music 
or speech is introduced into the microphone 
the carrier wave is said to be unmodulated 
and if you were to tune -in this unmodulated 
carrier wave on a regenerative receiver, you 
would hear merely a steady whistle before 

DM and SM, triple and single coil mountings, for coils L1 (antenna), L2 (oscillator), L3 and 
L4 (secondaries and grid); J. and J1, jacks; C and Cl, condensers; R, rheostat; SP and SB, 
sub -panel and sub -base; T, A.F. transformer; C4, 1 -mf. condenser and C3 (lettered above CZ) 

and R2 grid leak and condenser. 

you reached the peak of the wave. The 
side bands are introduced when someone 
speaks into the microphone. Therefore the 
combination of the side bands plus the fun- 
damental carrier wave gives the final signal 
as it works out in broadcast practice, and as 
received by the usual set. 

In the method employed for the new 
transatlantic telephone service the carrier 
wave and also one of the side bands are 
entirely suppressed. The manner in which 
this is done was explained in the March, 
1927, issue of RADIO NEWS. However, the 
fact in which we are interested is that in 
some way this missing carrier wave and 
side band must be supplied at the receiving 
end. This is done by incorporating in the 
receiver a local oscillator tube and circuit, 
the output of which is heterodyned with the 
incoming side band, the result being the 
same as the usual wave which is picked up 
by an ordinary broadcast receiver. 

DESCRIPTION OF RECEIVER 
The f our -tube receiver, which is illustrated 

herewith, easily tunes in the transatlantic 
radiotelephone conversations, which are trans- 
mitted on a wavelength of 5,260 meters. With 
a fairly long antenna it is possible to tune -in 
both sides of the conversation, generally with 
fair loud- speaker volume. However, the ex- 
perimenter must not consider this receiver as 
useful for single- side -band reception alone, as 
it may be used for receiving any stations, on 
any wavelengths whatsoever, merely by 
changing the inductances and removing the 
oscillator tube, V2. 

It is of interest also to note that 22 
meters is the wavelength used for emergency. 
Daily, both the 5260- and 22 -meter wave- 
lengths are tested and whichever is best is 
used for that day. If the 22 -meter band is 
used both sidebands as well as the carrier 
wave are employed, so the receiver herein 
described could not be used that day for 
transatlantic telephone reception. 

The schematic wiring diagram of the set 
shows the added feature required to bring in 
the new transatlantic telephone transmission. 
The oscillator tube, V2, with its accompany- 
ing coil, L2, supplies the missing carrier wave 
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of the transmitted signal and completes the 
signal, which is detected in the usual manner 
and amplified by means of the two stages of 
transformer- coupled amplification. 

THE ASSEMBLY 
The assembly itself is relatively simple and 

free from complications. On the panel are 
mounted the two variable condensers, C and 
Cl, of the S.L.F. type having a capacity of 
.0005 -mf., the .first and second stage jacks, J 
and J1, and the 6 -ohm rheostat, R. The re- 
mainder of the apparatus is placed on the 
baseboard and an elevated sub -panel. This 
platform is constructed over the two audio - 
frequency transformers, T and Tl, which are 
mounted in the center of the baseboard. On 
this platform are installed the two mountings, 
DM and SM, the former being for three 
coils, L1, L3 and L4, and SM being used for 
the oscillator coil, L2. The disposition of the 
vacuum tube sockets can be seen from the 
accompanying illustration showing the plan 
view of the baseboard, two being on each 
side of this platform. 

The 1.0 -mf. fixed condenser is mounted 
near the rear of the baseboard on the left, 
and behind if is placed the binding post strip. 
Although no views beneath the baseboard are 
shown, it should be remembered by the con- 
structor that the wires connecting the differ- 
ent instruments should be as short as pos- 
sible. Most of the connecting leads are run 
under the baseboard. 

The values of the duo- lateral coils which 
are given in the accompanying list of parts 
will allow the set to be tuned to a wavelength 
of 5,260 meters. A voltage of 90 is used on 
the plate of the two audio -frequency amplifier 
tubes. The value of the necessary plate vol- 
tage for the particular detector used will de- 
pend upon the tube. Tubes of the 201A type 
may be used throughout, but if the experi- 
menter prefers he can use a special detector 

tj 
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T1, A.F. transformer; LI, antenna coil; L2, oscillator coil; L3 and L4, secondary and grid coils; Cl, oscillator condenser; and C2 -R1 and C3 -R2, grid leaks and condensers. 
Photos by courtesy of Pacent Elec. Co. 

SYMBOL Q.1.7 NAME OF PART vnLue 
V PART REMARKS MANUFACTURER * 

1.1,L2 2 Duo-Lateral coil 1,OMturns Long.Ws is Coils 1 

1,3,1,4 2 Duo -Lateral coil 1,250turns Long -rave Coils 1 

C, Cl 2 Var. Condensers 40005 mf. SLF type 1 7,8,9,14 
C2,C3 2 Grid Condenser. .0005 mf. tith grid -leak clips 2 80,21,22,23,28 
C4 3. Fixed Condenser 1 mf. By -?ass 2 20,21,22,23,28 
R 1 Rheostat 6 ohms ' Fil. control to all tubes 1 14.16,17,18.19.29 
R1,R2 2 Grid Leaks 2 :eg. _ 2 22,24,27,28 
T, Ti 2 A.F. Transformers 3to1 ratio Nevi type 1 7,814,25,26 
J 1 Jack Double circuit. First audio 1 16,18,19 
J1 1 Jack Single circuit. Output 1 16 18.19 
SW 1 Filament switch 1 16.18.19,29 
DM 1 Coil mounting For three coils 1 

SM 1 Coil mounting For one coil 1 

2 Dials Vernier type 1 4,7,8,17 
4,7,14,30 4 Sockets Uy type Non- microphonic 1 

4 Tubes 5v. amp. Standard type 
7 X 14 X 3/16" 

3 

6 

10,11 
12,13 P 1 Panel 

SP 1 Sub -panel 5 X 6 X 1 /2" (wood) 

SB L Sub -base 10 X 14 X 1/2., 

6 12,13 1 B P strip 71 y 2,/4 X 3/16" 

Binding Posts 4 14,15 
!a 
Roil H -okn,) Wire s 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS.BELOW. 

I Pacent Electric Co. 
2 Electrad, Inc. 
3 Radio Corp. -f America 
4 H. 9. Eby Co. 
5 901den Mfg. Co. 
6 Vicarta Fabricators 
7 Silver Marshall, Inc. 
8 Samson Electric Co. 
9 Rommarlund Mfg. Co. 

I7lfartin- Copslond Co. (Marco) 
IBCarter R, 110 Co. 
I9Yaxley MIS. Co. 
20Aerovox fireless Corp. 
21 Polymet Mfg. Corp. 
22Tobe Deutschmann 
23gangamo Electric Co. 
24Int, Resistance Co. (Dunccm) 
25Amorican Transformer Co. 

10 E. T. Cunningham, Inc. 26A11 American Radio Corp. 
II C, E. Mfg. Co. (Coco) 27Daven Radio Co. 
12 Insulation Co of Amer (Insuline2BDubilier Cond. A Radio Co. 
13 American Hard Rubber Co (Radion)29Allen- Bradley Co.. 
14 General Radio Co. 30Benjamin Electric Co. 
15 X-L Radio Labs. 
16 H. H. Frost 

If you use alternate parts 
instead of those listed in 
the first column of manu- 
facturers, be careful to 
allow for any possible 
difference in size from 
those originally used in 
laying out and drilling 
the panel and sub -base. 

FORM COPYRIGHT EXPERIMENTER PUB. C0. 1927 

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED 
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THE MAKERS OF THE PARTS 
HERE. 

ube, and also a 112 type tube in the last stage 
of the audio amplifier with 135 volts "B" bat- 
tery. If such a voltage is employed then it 
will be necessary to use a negative grid bias, 
on the 112 tube, of 9 volts ; otherwise 4/ 
volts can be used. It may be necessary to 
change the tubes about in their sockets until 
the best combination is found. 

As mentioned previously, the antenna 
length is rather important. For best results 
one between 150 and 200 feet will be about 
right to receive both London and New York. 
With a shorter antenna it will be possible to 
pick up the American end of the circuit, but 
getting the London side will be more or less 
of a gamble. 

TUNING THE RECEIVER 
In tuning the set first plug a pair of head- 

_ phones into the jack J, this being the first 
stage of the audio -frequency amplifier. If 
this is your initial experience with a receiver 
of this type, it will be found a bit peculiar in 
operation. There is no sharp peak to the 
signals, as there is to those of the broadcast 
waves. The set may seem broad in tuning, 
the closest comparison being a rather broad- 
tuning non- regenerative broadcast receiver. 
However, once the knack is mastered, you 
will find a point where maximum volume and 
clarity is obtained, although it will not be at 
a definite peak as on the regular broadcast 
receiver. 

As you look at the four honeycomb coils 
from the front of the receiver they are as 
follows: At the left of the three -coil mount- 

= ing, DM, is the grid or pick -up coil, L4, of 
the non- regenerative receiver. In the center 
of this mounting is the antenna coil. LI. 
Next comes the grid coil, L3, of the oscil- 
lator. In the single mounting, SM, is the 
plate coil of the oscillator, L2. 

Close coupling should exist between the 
grid coil of the receiver and the antenna coil; 
somewhat looser coupling between the an- 
terna coil and the grid coil of the oscillator; 
.nd the coupling between L2 and L3 will have 
to be determined after the set is placed in 

(Continued on page 1264) ïiu iülll':IiiiiIII;lllllliL",12 

www.americanradiohistory.com

www.americanradiohistory.com


1226 Radio News for April, 1927 

A Complete "A and B" Socket Power Unit* 
Adaptable to All Receivers But DesignedlExpressly for the LR -4 Ultradune 

By R. E. LACAULT 

PRACTICALLY all of the "A" 
and "B" socket -power units in- 

troduced to the public within the 
last year have been rather compli- 
cated, and often beyond the means 
of the average radio fan. The use 
of one or more large rectifier tubes 
and a large filter network was 
necessary to pass enough pure cur- 
rent for the tube filaments. The 
power unit described in this article 
is very simple, unusually compact 
and -what is probably of greatest 
importance to the radio fan -com- 
paratively inexpensive. A new type 
of filter is used, in conjunction with 
an ordinary charger for supplying 
the "A" current. A small rectifier 
tube of the filamentless type is em- 
ployed in the "B" unit. -EDITOR. 

Above: The circuit dia- 
gram of the "A" and 
"B" socket -power unit. 
Note the position of the 
control switch SW. The 
extra winding on the 
power transformer with 
three terminals will sup- 
ply current and "C" volt- 
age for a power tube if 
connected as shown in 

Fig. 2. 

Right: Side view of the 
"A" and "B" power unit. 
The parts are as designat- 
cd in the large view, be- 

low. 

c 

T--'; 
FOR FILAMENT 

- OF POWER 
AMPLIFIER TUBE 

J 

A top view of the alternating- current "A" and "B" socket -power unit. Ch is the charger which is 
a filter unit. T is the power- compact, which is part of the "B" power unit. C is a condenser 
bank totaling 14 mf. in capacity, which is used in conjunction with T. R is the filamentless rec- 
tifier tube and S its socket. RI and R2 are the "B" voltage regulators. which are "by- passed" 
by condensers Cl and C2. SW is the main control switch, which turns on and off the whole unit. 

'RADIO NEWS Blueprint Article No. 14. (Photos courtesy of Radio Electric Laboratories) 

FIG.1 

i'JiE last year has witnessed several 
improvements in radio receivers. 
Shielding, power amplification and 
battery elimination have been the 

most outstanding, and they show a trend to 
bring radio to the point where receivers will 
be as simple, practical and efficient as any of 
the many electrical appliances now used in 
the home. 

The problem of battery elimination is the 
most difficult to solve for the home builder; 
because it is difficult to rectify and filter 
enough current to supply the filaments of 
the tubes when connected in parallel. In a 
factory -built receiver the circuit may be 
altered and adapted to a series -connection 
system, or small low- consumption tubes may 
be used ; the set may thus be "electrified." 
but these methods cannot always be adapted 
to home -made sets. We are pleased to pre- 
sent here an "A and B" socket -power unit, 
which is built entirely from standard parts 
and which may be used with any set to sup- 
ply the filament and plate current from the 
60 -cycle A.C. lighting system. This unit 
was first developed to supply the new LR -4 
Ultradyne receiver (which was described in 
the January issue of RADIO NEws), but it 
may be used with any receiver. 

The "A" unit delivers 6 volts and up to 3 
amperes, depending upon the type of charger 
used. This is sufficient to supply a maxi- 
mum of twelve %- ampere tubes or their 
equivalent. By the use of a series connec- 
tion, as explained herein, even more tubes 
may be operated from the "A" unit. The 
"B" supply unit delivers up to 250 volts. 
depending upon the load, and will supply 
superheterodynes or other multi -tube sets 
without generating a hum. A filament wind- 
ing is provided to light the filament of the 
power tube, this arrangement increasing the 
number of tubes which may be used in the 
receiver. 

CONSTRUCTIONAL DETAILS 
The power unit is built entirely of stand- 

ard parts and is composed of a "B" socket 
unit, a standard "A" battery charger and a 
special filter through which the charger sup- 
plies the tube filaments directly. The various 
items used here have already been described 
in the "What's New in Radio" section of 
this magazine. 

The list of parts required for the con- 
struction is given in the specification sheet. 
The size of charger to use is determined 
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only by the number of tubes to be supplied 
by the "A" power unit. For six tubes or 
less, a 2%- ampere charger of the chemical 
type is satisfactory, but for larger sets a 
bulb charger of five- ampere capacity is re- 
quired. 

The connections are clearly shown in the 
diagram, no lengthy explanation of the 
hook -up being necessary. The "B" supply 
unit comprises a special metal casing, con- 
taining the power transformer, two filter 
chokes and the 0.1 -mf. buffer condensers. 
The usual bank of condensers is used, to- 
gether with the necessary variable resist- 

Layout of panel for the "A" and "B" socket - 
power unit, as seen from the rear. 

ance to control the "B" voltage supply to 
the set. 

If the filament winding provided for the 
power tube is employed, the leads from the 
set to the power unit should be twisted to- 
gether, as this removes the tendency to hum 
and leaves the output of the receiver clear 
and free of noises. 

Fig. 2 shows the connection of the power 
tube, which may be installed in any set. It 
is merely necessary to change the connec- 
tions to the filament, grid and plates so 
that the proper voltages may be applied to 
this tube. 

If a small charger is available and it is 
desired to use this with a set containing 

-R2t 

A front -panel view of the completed unit. R1 
and R2 are the "B" voltage regulators (each 
having a maximum resistance of about 50,000 
ohms) and SW is the control switch. The 
four "B" posts are at the top of the panel. 

seven or eight tubes, or even more, some of 
the filaments may be connected in series, as 
shown in Fig. 3, which is a diagram of the 
mid- frequency amplifier of the Ultradyne. 
In this case it is necessary to use a slightly 
different arrangement to control the grid 
bias, since the filaments are connected in 
series. 

USE OF SMALL TUBES 
The arrangement shown in Fig. 3 is en- 

tirely satisfactory for any standard super 
employing potentiometer control to stabilize 

1327 

6+ MAX. B-i-AM B+DET. B- 

FOR POWER 
AMPLIFIER TUBE 

FILAMENT, 

R1 I 

Complete layout and wiring of the "A" and "B" socket -power unit. The parts here carry the 
same symbols as in the other illustrations and diagrams. It is a good idea to color each connec- 
tion on this drawing with crayon, as the respective wires areput in the unit. This makes it easy 
to check up on your work. Note that there are only three connections made to the rectifier tube 

sockets. A indicates the "Abox." 
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MODULATOR R. F. STAGE f F.F 2S.RF. 39P. R.F. 

5- X-12 
TUBES - CN PANEL 

IN SERIES 

POTENTIOMETER 
500.000 OHM 

VARIABLE 
RESISTANCES 

OSCILLATOR 

FIG.3 

Left: Circuit diagram 
showing the use of a ser- 
ies- filament connection for 
five WX -12 tubes, to 
equal 6 volts, and the 
method of biasing the grid 
of each one. This method 
can be applied to almost 
any superheterodyne re- 

ceiver. 

Below: Constructional layout of apparatus 
mounted on the wooden 
sub -base. A is held in 
place by wooden strips. 
The condenser bank C is 
bound to T with a brass 

bracket. 
sm 

A 

C2 C C 

7-M 
C 

t C 

Min 

(ô) 
iIM 
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the amplifier, and may be used if it is de- 
sired to reduce the filament consumption. In 
this case, small tubes consuming only 4- 
ampere at 1.1 volts, such as the \VX -12, are 
used so that when they are connected in 
series, five of them take no more current 
than one 5 -volt, 4- ampere tube. 

The use of such small tubes increases the 
selectivity, due to their small grid -plate ea- 

._ 13' I-` . 
I +-- 2 1" 

qj1 Y 

dl 
ALL MOLES 

OTHERWISE 
NOT 

MARKED 
DA. ARE ? j 

I-- HOLES, 

1 . 

r. - 

-''- 
4-11.-M 4. 

'; 
--e- 

- 

--i 
7,070 

Drilling layout of the panel for the "A" and 
"B" socket -power unit. 

pacity, and is recommended in the circuit`-if 
the set is to be "electrified." 

The diagram shows also the hook -up ,of 
the potentiometers and resistances required 
to control' the intermediate- frequency ampli- 
fier, vhich'is quite stable and functions with 
negative grid bias on the tubes. This ar- 
rangement increases the efficiency of the am- 
plifier. 

The whole unit is built on a board. (with. 
a control panel supporting the various bind - 
ing posts, Voltage regulators and switch. 
The cord supplied with the power trans- 
former of the "B" unit may be cut and 
spliced with that of the charger, thus pér- 
mitting a single switch to control both in- 
struments. This is shown in the diagram. 
The use of a filament switch on the re- 
ceiver itself is unnecessary, since the 
and B" power may be turned on and off by 
means of the switch mounted on the power 
unit. 

ASSEMBLY OF UNIT 
It will be well to offer a few words 'of 

explanation relative to the assembly of the 
complete'. "A and B" socket -power unit. All 
of the weighty apparatus is mounted on the 
wood sub -base, as can be seen from the illus- 
trations. The power compact T, which in 

2* SUD'O 
TRANSFORMER 

FIG.2 

5`.: 1.7 AMP 
POWER 
TUBE 

G- LEAD.- 

2000 OHMS AL 

This shows how to connect the filament of the 
power tube to the power supply unit. "C" 
voltage for the grid is supplied by the drop of 

potential across the 2,000 -ohm resistance. 

dudes the power transformer, the two filter 
chokes and the buffer condensers, is mounted 
on the left side and close to the panel. Di- 
rectly behind the power compact are mounted 
the four fixed condensers which compose the 
condenser block. Three of these condensers 
have a capacity of 4 mf. each, while the 
fourth lias a capacity of 2 mf. This last 
one is furthest away from the panel and is 
connected in parallel with the third 4 -mf. 
condenser to make a total capacity of 6 mf. 
The battery charger CH, which in this-case 

. (Continued on page 1264) 
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A Ship -Model Loud Speaker 

The loud -speaking ship completed. 

ANY ingenious attempts have been 
essayed by ambitious manufactur- 

A. 
ers to make the very necessary 
loud speaker slightly more decor - 

t've than it has been in the past. Loud 
speakers vary in color, shape, and size with- 
in very wide limits, the general tendency be- 
ing toward better reproduction even at the 
cost of an ungainly appearance. 

The usual method of decorating a loud 
speaker is an attempt to hide its mechanical 
purpose, by disguising it as something 
which it most assuredly is not. Every one 
has seen these instruments built into flower 
stands, bird cages, fish bowls, and innumer- 
able other peculiar housings ; but it is rather 
hard to find a properly designed speaker 
which is decorative without being simply an 
apologetically disguised mechanism. 

It occurred to the writer some weeks ago 
that it might be a good idea to combine the 
latest of fads in household ornaments with 
an efficient reproducing unit, to afford a most 
pleasing appearance with the highest degree 
of satisfactory reproduction. Ship models 
are undoubtedly the rage of the present sea- 
son, as far as interior decorating goes. They 
are to be found in all sizes and types, from 
the tiniest silver galleons to huge models of 
ocean -going liners. 

The great majority of the models found 
in modern homes are quite modest and un- 
pretentious. They are used more for their 
significance and decorative value than be- 
cause of their intrinsic worth. In fact, prob- 

How a Decorative Loud Speaker Can Be Easily Made 

By JAMES FRANCIS CLEMENGER 
ably two -thirds of the models which are now 
gracing the mantelpieces of thousands of 
homes were built by the owners from parts 
furnished by the "model ship" factories 
which specialize in such materials. 

THE MUSICAL SAIL 
Obviously an ideal thing to do would be 

to incorporate a loud speaker in some way 
in the design of a model ship, doing away 
with the cone or horn, and replacing it with 
a handsome and graceful miniature vessel. 
Several ideas suggested themselves but it 
soon became apparent that the only method 
which would answer was that involving the 
use of some sort of speaker unit, so con- 
nected to one of the sails that it would cause 
the sail to vibrate and set the air in motion. 

1229 

Utilizing the principle devised by Clyde J. 
Fitch, of driving a speaking surface along 
the length of the paper fibers, through the 
impulse of a special type of unit, the writer 
developed the sail speaker pictured here. 
As may be seen by consulting the illustra- 
tions, the driving pin of the loud speaker 
unit is clamped tight to the edge of the sail 
surface -which is made of any standard 
cone- speaker fabric -and the motion of the 
armature causes the entire sail area to vi- 
brate strongly. In this particular case, as 
the model was entirely experimental, the 
only changes made in the ship were to re- 
place the largest sail with a duplicate made 
of the heavy diaphragm paper, and to cut 

(Continued on page 1289) 

Showing a close -up of the unit as installed: 1, metal plate attaching driving -rod to sail; 2, link; 
3, loud- speaker unit. 

Photo courtesy of Miniature Ship. Models, Inc., and Engineers Service Co. 
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$300.00 PRIZE SET BUILDING COMPETITION 
The Best Superregenerative Receivers Will Win Prize 

IN perusing average radio literature, 
one becomes impressed with the idea 
that the modern radio receivers, as, 

for instance, the superheterodyne, and the 
excellent tuned -radio -frequency receiver, 
are the most sensitive that it is possible 
to construct. The radio experimenter 
knows better, and realizes that the peer 
of them all is the superregenerator, first 
devised by Major Armstrong. 

The superregenerative circuit is far 
more sensitive than the superheterodyne, 
and in some cases its sensitivity reaches 
such a stage that it becomes incredible. 
The difficult part with the superregenera- 
tive, however, is that it has so far been 
rather unstable. Superregenerating sets 
built with the Armstrong, Flewelling and 
Muhleman Autoplex, as well as other 
similar circuits, will sometimes do won- 
ders, but often not. 

Exactly what takes place in these cir- 
cuits is not fully known today, because 
the same result frequently cannot be ob- 
tained twice in succession. 

The Prizes 

Superregen- 

p 
First Prize $100.00 
Second Prize 75.00 
Third Prize 50.00 E 

Fourth Prize 25.00 E 

P. Fifth Prize 15.00 
Sixth Prize 10.00 
7th, 8th, 9th, 10th and 11th 

Prizes, $5.00 each 25.00 = 
5 

° $300.00 = 

noun.mmuemf10mm1mwuu1iiiiiiii:WUm3 

erators, in other words, are "tricky." 
Nevertheless, some time in the future, the 
Superregenerator will come to the fore 

, 

!1111111111111111111111111111 
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again and, when it does, the present -day 
sets will probably become obsolete. All 
this, of course, belongs to the future, but 
it is RADIO NEWS' duty to help the work 
along and stimulate interest in this ex- 
traordinary circuit. 

In the first place, a good Superregen- 
erator gives practically loud- speaker vol- 
ume on a single tube, for local stations; 
and, by using two tubes in correct fash- 
ion, it becomes possible to get DX sta- 
tions on the loud speaker as well. 

But few parts are needed for such a 
circuit, which immediately makes the cir- 
cuit attractive in portable form. 

Not much has been printed in the radio 
literature during the past few years on 
Superregenerative sets, and RADIO NEWS 
feels that it is about time that the sub- 
ject should come to the fore again. 

(Continued on page 1275) 
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The Electrified Iii-Q Receiver* 
A Set Which Operates Directly from the Lamp Socket 

By ALGER S. RIGGSi 

A top view of the electrified Hi -Q receiver, with the shield covers removed. The power pack is on the left, the R.F. amplifier stages and detector 
in the center, and the A.F. amplifier on the right. The parts in the receiver proper are: L, antenna coupler; Ll, L2 and L3, R.F. transformers; 
C, Cl, C2 and C3, the variable tuning condensers; C4, balancing condensers; CS, by -pass condensers; V, V1 and V2, R.F. tubes; V3, detector 
tube; and R. grid leak. In the power pack, R7 is the line -voltage regulator; C9, condenser bank; C10, output filter condenser; L5, filter choke 
and L6, power transformer. On the audio panel T and Ti are the A.F. transformers; Rl and R2, fixed resistors for voltage regulation; V4, first 

A.F. tube; VS, power tube; and V6 rectifier tube. 

amumiumnumimu 

THE radio receiver described in 
this article is one of the 

best ever tested in the RADIO 
NEWS Laboratories. The receiving 
circuit is so designed that selectiv- 
ity and sensitivity are at a maxi- 
mum, with no lessening in the 
quality of reproduction. The power - 
supply portion of the set is well de- 
signed also, as no appreciable 60- 
cycle hum is present in the loud 
speaker. 

There are many excellent features 
incorporated in this Hammarlund- 
Roberts Hi -Q Electrified receiver, 
which will be apparent upon 
inspection of the illustration. The 
system of shielding employed, for 
instance, is complete in every detail, 
and the entire receiver is one that 
should give pleasure to any con- 
structor, whether he be purely a 
DX fan or an enthusiast for good 
music. -EDITOR. 

t11 1llmmmnuumummimummmmu umumnmun.l.. 

THE average broadcast listener today 
demands of his radio set first, that 
it give him perfect tone quality with 
ample selectivity, and second, that its 

operation be simple and the attention required 
to maintain it in operating condition be an 
absolute minimum. If his set satisfies these 
requirements, the possibility of dependable 
distance reception may then be considered. 

With this in mind, the Electrified Ham - 
marlund Hi -Q has been designed and con- 
structed. Utilizing three tuned -radio -fre- 

*RADIO NEWS Blueprint Article No. 15. 
tChief Engineer, Rossfiter, Tyler & McDonell, Inc. 

quency stages, it is amply sensitive, while 
selective enough to cut through the locals 
with ease. The auto -couple coils used in 
the R.F. stages give equal amplification over 
the entire wavelength band, and a properly - 
designed audio system makes for perfect re- 
production of all tones in the audible range. 

TWO -DIAL CONTROL 
The method of "ganging" the radio -fre- 

quency stages is rather unique, the first radio 
stage being coupled mechanically by a com- 
mon condenser shaft to the detector stage. 
As the first stage is usually fairly broad, 
even on distant stations, the satisfactory 
alignment of this stage with the detector 
stage is quite possible. As the coupling to 
the antenna circuit is rather loose, variation 

in the length of the antenna used is easily 
compensated by adjusting the equalizer on the 
detector stage. 

The second and third radio stages also are 
mechanically coupled and, in these more 
sharply tuned stages, absolutely perfect align- 
ment is possible, as the input and output 
circuits of the two stages are identical. 

All R.F. stages are individually shielded 
in accordance with the best practice, and the 
R.F. currents are carefully by- passed in each 
shielded compartment, to prevent interstage 
coupling through external leads. 

QUIET OPERATION ON A.C. 
The audio system approaches as close to 

perfection as is possible at the present time. 
In spite of complete A.C. operation (without 

A rear view of the completed receiver. CP is the cable and plug for connecting the set to the 
lamp socket. LC is the line cable connecting the power pack with the receiver and amplifier. 
S are the aluminum shields. The units are mounted on a wooden baseboard, which is supported 

by heavy brackets. 
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trickle chargers, liquids, or other undesirable 
features), the set is as quiet in operation as 
a battery set, and no hum can be noticed 
even a few feet from the loud speaker. The 
A.C. operation also reduces the attention re- 
quired by the set to an absolute minimum and 
the owner knows that his set may be de- 
pended upon at all times for reliable recep- 
tion, at the turn of a switch. 

Tubes of the 199 type are used through- 
out the set, except for the power tube in 
the last audio stage and the full -wave rec- 
tifier tube. Regardless of the line voltage, 
the voltage on the tubes may be adjusted to 
the proper value for effective operation by 
means of a convenient line compensator 
Mounted on the power pack. 

The construction of this set may be safely 
attempted by the average radio fan with the 
expectation that he will experience little 
difficulty in completing the assembly and 
putting the set in operation. 

14 13 

17 O 
15 

O O 
4ME 

C io 

12 11 IO 

A front view of the elec- 
trified Hi -Q receiver in its 
cabinet. It will be noted 
that the cabinet has a 
front cover which, when 
closed, conceals the panel 
of the receiver. A and 
B are the main tuning 
dials, each of which con- 
trols two condensers. AS 
is the aerial switch, P the 
pilot light, R3 the volume 
control and SW the 
switch which turns on and 

off the whole set. 
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110 V. LINE SWy 
The schematic circuit diagram of the complete power -pack unit. In comparing this with the pic- 
ture wiring diagram, on page 1235. it will be seen that the numbers from 1 to 17 are equivalent to 
the corresponding numbers on each wire and that the numbers on the power transformer wind- 
ings (L6) are also identical. The resistance bank is seen to be composed of three units, R4, RS 
and R6. All three are connected in series with the taps taken off at definite points. The 2 -mf., 

4 -mf., and 8 -mf. fixed condensers are all contained in the condenser bank C9. 

The following instructions, together with 
the accompanying pictures and detailed dia- 
grams, are all that the builder will require in 
order to construct the Hi -Q Electric Eight. 

CONSTRUCTION OF RADIO UNIT 
The various parts should first be assembled 

on the panel. In the lower right hand hole 
mount the battery switch, SW, and directly 
above this, the 400 -ohm potentiometer, R3. 
In the lower left hand hole is mounted the 
pilot light, P, in a horizontal position, and 
above it the aerial switch, AS. 

The short shafts should be removed from 
.000375 -mf. S.L.F. condensers, C, Cl, C2 
and C3, the single- hole -mounting nuts dis- 
carded, and the screws on the friction band 
brakes loosened until the condensers turn 
very freely. 

Two of the condensers are now mounted 
on the front panel, placing an A shield sec- 
tion between each condenser and the panel. 
It will then be necessary to drill through 
the shields with a No. 27 drill to insert the 
dial set pins. The holes in the panel may be 
used as a guide for this purpose. 

Three E or bottom shield sections are now 
placed on top of each other, in the position 
in which they will be located in the finished 
set, and 5/16 -inch hole drilled through them, 
3/ inches from one end and 5 inch from 
the edge. The fourth section is drilled with 
the same size hole, but 1 inch from the edge. 
See layout on page 1234. 

jw_kfflisk 
i _ 

-.,., _ a If 
' !"'",. ` ' r';9'a.; ® " AS I f/ ,= CÌ CcJ, 

' 

lÿ , U`'`r 0 ANT. ® 

R6 

o° O 

R5 

// / - , / %/; 

' I n p / - 
C 

-- i,LIJ 
ozi 

ia0i dli n O' V. , , n 
O mmnnmmhmm o R1 

iimuminmouw,!m, 

o/o - 111s.' 

C.7 

'C5 

%1!II/ N ozi 

° 

R4 

O o 

m 0 oa 

' C l ', ' ', o. p %p 
' 1 

'r F] oo oz) 
oz 
ozi 

0 

III IIIUIIIVIIIIIIIIIII 

0 
O R1 

oz 
or3lt t ° 

l_5.:..iwoi -y i.,..®.ni..;. e tu0luu® . . o 

e 
Or) 
OLD C2 C5 i C3 C5, i ,® o.." ,,,: o 

iiiiiiu1111111,1111 , \ i 1 
ma 

1 oá'i oR ozi 

I 
®f_ 

/%//O/ / ,::- Jr Li' -_ ,,., 
:,_ IJIIII® % 01 

j/%1 _ , _ , ..riu: 6 `\ !, , 
IIIIIIIIt Q' 01116 O% O 

l"éf !11i 
11 

. 

o ,,j0 Vili 
1 

1'i11 Ozi 
0 0 fl 0=i 

® Or7 ® TJ 
- 5 ' O 

%0 
- _ 

` 

C5 

; o ' pof 
': y C8 

C4 C7 R 0 0 po op 

The constructional layout of the electrified Hi -Q receiver. Great care should be taken in building up the units, as it is necessary to complete a good 
part of the actual wiring before all the sides of the shields are put in place. Full instructions are given in the article. The knob on the left -hand 

side of the panel is the volume control R3. All the drilling details are given in the drawings on page 1234. 
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17 16 15 14 13 12 II IO 9 8 7 6 5 4 3 2 

The complete schematic circuit diagram of the electrified H -Q, excepting the power unit. However, the rectifier tube V6 is shown, as this is located 
on the audio sub -panel. The terminals marked 1 to 17 connect to the terminals indicated by like numbers in the power -pack circuit diagram. 

Actually, there is a line cable (LC) which leads from the power pack to the audio panel, as shown in the illustrations. 

Four of the aluminum base strips are slid 
into position, two of the E sections placed 
on top of them but under the lips of the panel 
shield sections, and the assembly fastened to- 
gether with screws passing through the lips 
of the A shield sections and into the threaded 
holes in the strips. 

TO ARM OF 

AERIAL SWITCH 

TO PILOT LIGti1 

C6 

Two sockets may then be mounted on the 
hase sections, the grid and plate posts to the 
rear, and fastened to the base by four round 
head machine screws. On the G posts of 
these sockets two equalizers are mounted. 

Two auto -couple coils are mounted on 
the condensers, first removing the long ad- 

BOTTOM OF 

1st R.F. SHIELD 

10UI41.r1LU LtHUJ 

jutting screws in the square brass posts at 
the primary end of the coils. 

An Vs-inch screw is inserted in each of 
the two holes along the extreme right hand 
edge of each shield hase and under the heads 
of these screws are mounted loosely four 
0.5 -mf. by -pass condensers, as shown. 

BOTTOM OF 

2nd R.F. SHIELD 

BUNCHED LEADS 

BOTTOM OF 

DETECTOR SHIELD 
BOTTOM OF 

3rd RE. SHIELD 

BUNCHED LEADS 

TJ 
The picture wiring diagram for the under side of the receiver. Each of the wires passing through the holes in the bottom of the shields carries a 
number, identical with that given for the same number in the diagram of the upper side. C6 are the A.F. by -pass condensers. The terminals marked 

I to 17 connect to the terminal strip carrying the line cable from the power pack. 
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The layout and drilling plan for the entire electrified Hi -Q set. The parts are indicated in dotted lines, so that the idea of their arrangement and 
the purpose of each hole can definitely be determined. All the necessary dimensions are given. Details for the drilling of the audio panel should 

be taken from the drawing below. 

The R.F. assembly, wired as shown in the 
very complete diagrams, is slid into position 
between the side strips of the cabinet. It 
will be found that when the cans are level 
there will be approximately 5/16 of an inch 
between their bottoms and the baseboard of 
the cabinet. Small blocks of wood of the 
proper thickness may be placed under the 
cans and wood screws passed through the 
base of the cans and the blocks into the base- 
board to make the assembly level and rigid. 

This completes the radio frequency as- 
sembly and the builder can proceed to the 
construction of the power pack. 

Do not wait until you have completely as- 
sembled the parts before you install the wir- 
ing. Instead, run as many wires in place as 
possible as you mount a group of parts, for 
after all the shields are slid into position it 

\C' 

Í- I \, 
I IDRILL 

7-1w 

s ' e 

42#`I 2 2` 2 2 2 2 2 I. 2 
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114 
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4-11', , 
L 116 

16 16Y 
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Ig 

is almost impossible to make connections in- 
side them. 

CONSTRUCTION OF POWER PACK 
For mounting the power pack, a wooden 

baseboard 7/16x11x57/8 inches is required. On 
one end of this board place a base shield sec- 
tion, so that it is flush with the wooden base- 
board on three edges. Centrally, on the other 
end of the baseboard locate the power trans- 
former, L6, in such a position that it will 
not interfere with the erection of the shield 
sides or extend beyond the edge of the base- 
board at any point. This end of the base- 
board will hereafter be referred to as the 
back, and that on which the shield is mounted 
as the front. The assembly is to be made 
with the back of the power pack facing the 
builder. 
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The power transformer is now mounted 
with leads 1 and 2 at the back, by means of 
four flat head machine screws countersunk 
in the bottom of the baseboard, and made 
fast by nuts and washers above the trans- 
former feet. 

Two one -inch brass angles are fastened to 
the bottom edge of the panel with machine 
screws, the angle being bolted to the side of 
the panel which is not countersunk, while the 
foot of the angle passes across the edge of 
the panel to the opposite side. 

Two filter chokes, L4 -L5, are mounted on 
the side of the panel opposite that which is 
countersunk, by two diagonally opposite feet. 
As the other feet overlap at the center of 
the panel it will be necessary to saw off one 
from each choke. 
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TERMINAL STRIP 
Drilling and constructional details for the audio panel, power -pack support, condenser clamps, terminal lugs and the terminal strip. 

parts are made from high -insulating material: with the exception of the terminal lugs, which are brass. 
All these 
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Above: Drilling details for the front panel of the electrified Hi -Q receiver. All the necessary dimensions are given. Below: Complete picture 
wiring plan for the power pack unit. The numbers in circles refer to those on the terminals of the power transformer L6. All other numbers refer 
to the line -cable reference numbers on the audio panel terminal strip. In wiring up the power pack it is particularly desirable to color each lead in 

this drawing with crayon, as the wire is connected up in the unit, until all leads are accounted for. Otherwise you may make a mistake. 

The baseboard is placed with the power 
transformer toward the builder, and the 
shield face at the front end of the baseboard 
is temporarily set in position. A 7/16 -inch 
hole is to be drilled in this shield section, 
3 -inch from the top edge, and 3 -inch from 
the left -hand side, as the shield now faces 
the builder. An / -inch socket bushing is 
inserted and fastened on the inside with a 
lock nut. This shield section may now be 
permanently screwed in place with wood 
screws passing through the holes in the 
shield base into the baseboard. 

The condenser block, C9, is now placed 
vertically in the front right -hand corner of 
the shield, against the front wall, but so that 
it will clear the right -hand wall of the shield 
by % inch. 

The panel on which the chokes are mounted 
is now placed against the back side of the 
condenser block, the brass angles passing 
under the block, and the sides of the block 
flush with the sides of the bakelite panel. 
The block is then lifted out vertically, and 
the brass angles screwed to the base with 
wood screws, after first drilling through 
the aluminum base section. 

The block is then replaced and mounted 
by means of two brass angles soldered to 
its case ; one to the lower left hand side 
and fastened to the base with another wood 
screw. The other angle is soldered, three - 
quarters up the right -hand side, in such a 
manner that it extends across the back side 
of the panel between the legs of the upper 
choke, and thus clamps the condenser block 
to the panel. The right -hand shield sec- 
tion may now be fastened in place. 

The rear shield section is to be drilled 
as follows before inserting: a vertical line 
is scribed on this section, / -inch from the 
left side. Measuring down on this line. 

3 -inch from the top, a 7/16 -inch hole is 

drilled. A 11/16 -inch hole is then drilled. 
11/2 inches from the top, and another one 
the same distance from the bottom along the 
same center line. The smaller hole is bushed 
With a / -inch socket hushing and lock nut, 
while the two larger holes are bushed witlli / -inch socket bushings and lock nuts. This 
shield section may now be mounted in place. 

Two 1 -inch brass straight angles are sol- 
dered td the opposite ends of the base of 
the 4 -mf. condenser, C10, extending half 
their length beyond the base, thus forming 
mounting feet. The condenser is then 
mounted against the back wall of the shield 
by means of machine screws, its side resting 
on the top of the power transformer with 
the condenser terminals to the right. 

The three resistances, R4, R5 and R6, are 
now mounted vertically along the left -hand 

(Continued on page 1268) 
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The Giant -Tone Radio Violin 
Radio Gives a Small Violin Foghorn Volume 

By R. F. STARZL 

ADANCE orchestra leader, who also 
plays the violin, asked the writer 
recently if the violin music could 
be amplified electrically, so that it 

could be heard all over a large dance hall 
above the music of a piano and the loud 
wind instruments. He thought this would 

Showing detail of mounting in f -hole of violin, 
which does not mar instrument. With some 
stringed instruments it may be desirable to 
drill a small hole to accommodate the screw 

to which the microphone reed is soldered. 

be a profitable novelty and would, as well, 
improve the quality of the dance music by 
making the director's instrument dominate 
all the others. 

The first suggestion to present itself was 
to put a microphone on the orchestra stage, 
hooked up to an amplifier in the usual way, 
with a horn speaker for the output, but 
when this was tried out the resulting bed- 

Fig. 2. Here is shown 
the method of mounting 
the microphone in one of 
the "f" holes of the vio- 
lin. It would be possible 
to drill a hole in the body 
of the instrument, but 
there are few who wish to 
mar their violins for the 
sake of an experiment. 
Fig. 3. In this sketch 
are shown the connections 
which are made from the 
microphone to the modu- 
lation transformer and the 
6 -volt battery. The out- 
put of the transformer 
goes to the audio -fre- 
quency amplifier, two cir- 
cuits for such amplifiers 
being given on page 1262. 
By using a microphone of 
this type, only the vibra- 
tions of the violin are 
picked up and amplified. 

JCARBON BUTTON MOUNTED 
IN SOUND HOLE 

IIIIj;{ 

M;4i: i9sM 

BATTERY AND 
MODULATION TRANSFORMER 

FIG.. 3 

CARBON 
SUTTON 

SMALL 
WASHERS 

VIOLIN AT 
SOUND HOLE 

FIG. 2 

phragm is supposed to go (see Fig. 2). and 
in this way the unit was mounted by means 
of a brass nut and small washer in one of 
the sound holes in the top of the violin (see 
Fig. 3). A more workmanlike job would 
be to drill a small hole, but in this case the 
owner did not want to deface his instru- 
ment ; hence the makeshift. 

It will be seen that the microphone will 
respond to the vibrations of the violin only. 
The weight of the button, or rather, its in- 
ertia, provides the mechanical reactance for 
the vibrating reed to work against. The 
carbon button should be mounted as near the 
edge of the violin as possible. Up near the 
bridge the amplitude of the vibrations is so 
great as to cause distortion. For that mat- 
ter, almost any part of the violin vibrates 
sufficiently to give good volume when the 
carbon button is fastened to it. 

BUILDING UP AN IMPEDANCE 
The microphone was connected in series 

with a six -volt storage battery (which also 
operates the amplifier -tube filaments), and 
with the primary of a transformer which 
matches the low impedance of the micro- 

phone to the high impedance of the first 
amplifier tube. Modulation transformers for 
this purpose can be bought ; or a good one 
can be made out of an ordinary telephone 
coil, which may usually be had for nothing 
at the local telephone exchange. The pri- 
mary of the coil is used "as is." The sec- 
ondary is brought up to the proper imped- 
ance by winding on about 2 or 3 ounces of 
No. 36 D.S.C. enameled wire (see Fig. 4). 
The outside end of the secondary (which is 
wound over the primary) is first uncovered 
and soldered to the end of the additional 
wire. The secondary is then covered with 
insulating tape or empire cloth, for consid- 
erable voltage difference will be developed 
between the two sections. 

It would be impossible for anyone not 
equipped with a winding machine to lay the 
turns on nice and straight ; but for this pur- 
pose it is neither necessary nor desirable 
to do so. A kind of a "jumble- bank -wound" 
effect is secured instead by winding as shown 
in the drawings. This is very easy to do. 
It reduces distributed capacity and simpli- 
fies insulation, because the potential be- 

(Continued on page 1262) 

Fig. 1. The heart of the circuit. The carbon 
button employed happens to be out of an old 
telephone transmitter. See Fig. 4 for directions 
for progressive winding of the crude but ef- 

ficient microphone transformer. 

lam was terrible. The louder instruments 
monopolized the microphone and the sound 
feed -back, due to the proximity of the 
speaker and the echoes of the hall, produced 
a fiendish howl. 

Then it was decided to mount the micro- 
phone directly on the violin. The expensive 
studio microphone was returned to the local 
college from which it had been borrowed, 
and one of the small carbon buttons (which 
can be had for about a dollar) was pur- 
chased. (See Fig. 1.) At one end of this 
unit is a small screw for attachment to a 
microphone diaphragm. No diaphragm was 
used, however. Instead, a small brass screw 
was soldered to the reed where the dia- 

The complete outfit for making a violin play with enormous volume. Above is shown a trans- 
mitter button of another type, which can be used instead of that shown. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for April, 1927 1237 

Building the "Tromborad" 

NTO doubt, many readers of Rnnlo 
NEWS have followed with attontion 
the article in the December issue, 
describing the construction of "The 

Pianorad." Perhaps some of them con- 
structed the one -tube hook -up, as I did. 
After I had it finished and working I wanted 
to make a lower -pitch not and, as the in- 
structions stated that to reduce the pitch 
of the tone an iron core was inserted in the 
audio windings, I picked up the nearest iron 
object, which in this case was a pair of 
shears. As I slid this down into the coil 
the pitch lowered about an octave and as 
I pulled the shears out the pitch would 
rise about an octave. Ah! An idea, The 
Tromborad! Thus was born the idea of 
the instrument I am going to tell you how 
to make. 

Most of the materials used in the con- 
struction of the Tromborad were parts I 
had on hand and the rest was purchased 
from the ten -cent store. 

As in the construction of the Pianorad, 
it is necessary to have the windings from 
an audio transformer. The iron core is 
removed. It so happened in my case that 
the wires to the binding posts on the trans- 
former were long enough to permit the 
original insulation strip and posts to be 
bound to the side of the coil and used in 
this manner. 

The slide- trombone part of the Trom- 
borad was constructed from ten -cent curtain 
rods, the sliding variety. This rod is 
coated with a resinous lacquer which makes 
soldering very easy. The general construc- 
tion of the Tromborad may be seen in 
Fig. 1. The entire radio part, except the 
batteries, is included in the trombone. These 
are connected to three binding posts fastened 
to the horn part. The horn was made from 
a card -board megaphone. 

The diagram of connections is shown in 
Fig. 3. You will note that the binding 
posts of the audio coil are marked. It is 
very important that these be connected cor- 

Construction of an Instrument Combining the 
Trombone and Radio 

BY G. B. ASHTON 

At the left is shown the 
Tromborad in operation. 
Within the mouth of the 
horn may be seen the 
vacuum tube, V, which is 
of the 199 type. The con- 
trol marked C, is a rheo- 
stat, by means of which 
the volume of the horn is 
governed. The necessary 
"A" and "B" batteries 
may be seen to the right. 

rectly or your instrument will produce no 
sound. 

CONSTRUCTIONAL HINTS 
In making the slide part of the Trom- 

borad it is necessary that the rods be 

WIRE 
RING 

CARD- 
BOARD 
DISC 

BRASS 
NUT 

TUBE BASE 

SPRING 

SWITCH 
POINT 

CONTACT 
PRONGS 

TO'B"+ 

TO TUBE MADE FROM 
PHONE CURTAIN ROD 

FIG. 2 FIG. 4 

Here are shown details of the mouth -piece 
switch and, in Fig. 4, the manner in which 

the unit is attached to the curtain rod. 

exactly parallel. To make them so, drive 
a nail in a board to hold the rods parallel 
when soldering the round ends and the 
cross bars in place. 

The mouth -piece switch is shown in de- 
tail in Fig. 2. This switch is so constructed 
that when you blow into it an electrical 
contact is made, thus causing the tube to 
oscillate and produce an audible note. This 
switch is made from the bakelite base of 
a burnt -out 199 tube. The first thing to 
do is to remove two of the opposite con- 

I.lé ili 
. 1 _ awl II e l'4,; 

¡ ( ¡ 1';,..i 
II111ilhdi .... +'_-- 

tact points from the base. Of course the 
glass and wire left from the broken bulb 
should be removed. The holes left where 
the contacts are removed serve as outlets 
for the air when the mouth piece is blown 
into. 

The spring was made from some wire 
taken from an old rheostat. It was made 
into a spiral just large enough at one end 
to fit into the tube base and tapering down 
at the other end so it can be soldered to a 
small brass nut, as shown in the drawing. 
The large end of the spring is soldered to 
one of the two remaining contact prongs. 
A small hole is drilled in the bottom of 
the old base and a switch point is placed 
here to act as the other contact. A small 
disk of card -board is glued to the small 
nut. A ring of stiff wire is made just the 
right size to slip snugly into the mouth- 
piece. This holds the paper disk in place 

The diagram of connections for the "Trom- 
borad." The inductances are the windings of 

an A.F. transformer. 

and allows an adjustment of the contacts. 
They should be adjusted so that there is 
very little distance between them. In this 
way only a slight puff is necessary to com- 
plete the contact. One of the tips from the 

%Ì 

BINDING POSTS 

RHEOSTAT 

199 TUBE 

.. CONDENSER 

AUDIO TRANS. 

, WINDINGS Ii 
LOUD SPEAKER / , 

UNIT "MOUTHPIECE' 
SWITCH 

RUBBER ADAPTER 
FI G. 

IRON SLIDE. 

11111=IM 
Above is shown the as- 
sembled Tromborad With 
the necessary dry-cell bat- 
teries. The unit, desig- 
nated by U, is shown in 
Fig. 4; the control, C, is 
a rheostat for governing 
the filament voltage of the 
199 -type tube, and T 
shows the position of the 
audio- frequency transfor- 
mer, the windings of 
which are used as shown 
in Fig. 3. At the left are 
the constructional details 
of the Tromborad. Each 
part of the instrument is 
plainly designated. so no 
trouble should be had by 
the constructor in identi- 

fying them. 

1.111,,,,,,,,1, ,11,,,,,,11111:111,11,11,,,,,.u1111,,,,,171110 

curtain rods is soldered to the two base 
prongs, this tip slipping on the rod as 
shown in Fig. 1. Be sure that it does not 
touch the switch point. 

Fig. 4 shows how one of the brackets 
that came with the curtain rods was fastened 
to the loud- speaker unit. This slips into 
the rod and can then be soldered very 
easily. The unit is connected to the horn 
by one of the well -known rubber phono- 
graph adapters. The extension of the card- 
board megaphone used for the horn was 
made from a small metal wind instrument 
bought in Woolworth's. The sound -pro- 
ducing mechanism has been removed. In 
the model shown I used a nail punch for 
the moveable iron piece but a pair of shears 
with tapering blades would be better; as, 
the more tapering the iron, the greater 
distance it can be moved to produce a note. 

(Continued on page 1290) 
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Combining the Phonograph and Radio 14 

L 

New Pick -Up Device and Amplifier Improves Quality 
of Phonograph's Reproduction 

BY F. A. JEWELL* 

HERE is an entirely new device 
which applies radio principles 

to the phonograph. Electromag- 
netic devices, microphonic devices, 
and others have been frequently 
used, but this is the first time that 
the condenser principle with large 
amplification has been used in 
phonograph reproduction work. 
The results obtained are most 
astonishing and bid fair to revolu- 
tionize phonograph. standards. The 
quality obtained with the new de- 
vice is greater than it was thought 
possible heretofore to produce. - 

EDITOR. 

.i.,,,13131...3nututiwounonnowmanummumuennnu 11333.1331....311N. 

MUCH is being said and done 
relative to the merits of the 
phonograph and the radio. To 
quote one authority, who is de- 

fending the phonograph: "Static is awful, 
and the difficulty of tuning out -and now 
they are stealing each other's wavelengths, 
but they want good music and they have 
found it is not to be had in the radio." The 
other side of the argument is brought out 
by another authority, who is defending 
radio, and he says: "As for quality, it is 
the belief of any unprejudiced expert that 
in many cases the radio -provided that it is 
of good make and has a good loud speaker - 
will deliver quality exceeding that of the 
phonograph. Furthermore, the scratchy 
sound produced by every phonograph is 
highly objectionable." 

We could go on indefinitely quoting both 
sides, bringing out the good points of both 
the radio and the phonograph, and ac- 
centuating the objectionable features that 
are to be found in them; but it is the 
unanimous opinion of the public that what 
is wanted is good reproduction, or in other 

The author, illustrating 
the use of the "pick -up" 
device, proves that it is 
as simple to operate as the 
average phonograph. with 
the single exception that 
a filament switch must be 

closed. 
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words, acceptable entertainment, whether it 
be radio or phonograph, or a combination 
of both. 

In the combination of both we have a 
clew. If we could incorporate in one unit 
the advantages of both, with all of their 
objectionable features eliminated, we would 
then achieve the results that both sides are 
trying to obtain. 

RADIO IN PHONOGRAPH WORK 
Radio has done much recently in ad- 

vancing the phonographic art. Electrical 
recording was borrowed from the radio, and 
the microphone and vacuum -tube amplifier 
have supplanted the old method of singing, 
talking and playing directly into a horn, 
thus depending on the energy of a sound 
wave impinged upon a diaphragm to do 
the cutting. Obviously the acoustic prob- 
lems of this method were many. At its 
best, it was far from perfect, as most of 
the harmonics and overtones were com- 
pletely lost, and even some of the funda- 
mental waves, especially the low or bass 
notes, failed to register. 

The adoption of the microphone amplifier 
and electrically -operated cutting stylus has 
overcome most of these problems and the 
result is the production of better records. 
Of course, electrical recording will be 

V, Vl, and V2 are 201 -A -type tubes; V3, a 112 -type and V4, a 171 -type. L, L1 and L2, 
spider -web coils; L3, A.F. chokes; L4, grid impedances; R -RI, automatic filament controls; 

C3, 1.0 -mf. condensers. 

*Consulting Engineer, S. and U. Holding Corp. (Adonis- Sibley Developing Corp.) 

greatly improved in the future, for it is 
still in its infancy. A comparison between 
it and the old air -column method is so 
greatly in favor of the former that the old 
method was doomed and is now a thing 
of the past. 

This method has been applied to repro- 
duction by reversing the principle ; that is. 
an electrical "pick -up" instrument travels 
in the record groove and converts the 
sound waves into electrical impulses. These 
impulses are then amplified and reproduced 
by a loud speaker. This method also shows 
a decided improvement over the old air - 
column method, for its problems were as 
had and as complicated as the recording. 
Here again the phonograph has borrowed 
from the radio. Now that the radio and 
the phonograph are permanently allied, the 
practical thing to do is to improve the 
means and methods of electrical recording 
and reproduction. 

This article will deal only with reproduc- 
tion, as that is by far the most interesting 
to the millions who now own radio sets 
and phonographs, which, in many cases, 
have become obsolete with the tremendous 
advancements that has been made in both 
industries in the last year. 

OLD MODEL "PICK -UPS" 

It is readily apparent that in electrical 
reproduction, the quality of sound from the 
loud speaker can be no better than the 
speaker itself, the amplifier that feeds it: 
and both in turn depend on the record 
"pick -up." 

Obviously, in this process of perfecting 
electrical reproduction, we should begin 
with the "pick -up," because it has not been 
perfected to the point that amplifiers and 
loud speakers have; yet they both .depenl 
on the "pick -up" as they amplify and re- 
produce only what is fed to them. 

Of course we have the magnetic and the 
carbon types of "pick -up," but, although 
they are superior to the old air column 
method of reproduction, they are far from 
perfect, and their faults are many. For 
instance, in the carbon type, the instability 
of the carbon grains causes a fuzzy blow- 
ing sound, and they soon become packed. 
Furthermore, the modulated electrical cur- 
rent is far from being an exact duplicate 
of the sound waves that are cut on the 
record. 

In the magnetic type there is the inertia 
of a relatively heavy iron armature, held 
by a stiff spring to overcome the magnetic 
pull of the pole pieces to prevent the arma- 
ture from "freezing" to one of the poles. 
Therefore, the inertia of the heavy iron 
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CAPACITY TYPE +A -8 
PICK -UP 

-A4C 8 +45 C 4z 

FIG. I 

This schematic diagram of the oscillator and audio amplifier shows how the "pick -up" device is 
electrically incorporated in the circuit. 

L3 L4 L3 LQ 

8+90 C-9 8+135 C-40 

C3 

L3 

o 
13+180 

armature and the tension of the spring 
make it very difficult for the instrument to 
respond to the delicate harmonics and over- 
tones. Also, the natural frequency of vibra- 
tion of the armature, which is in the audio 
band, causes a "blasting" on certain .notes. 

Then again, the energy generated by the 
movement of the armature to and from 
the pole pieces is in proportion to the 
square of the distance of travel; which 
means that the current output is distorted, 
relatively to the sound waves cut on the 
record. The realization of these faults, 
the limitations of each type of a "pick -up," 
and the desirability of overcoming them 
have prompted the development of this new 
system of converting sound waves into elec- 
trical pulsations by mechanical means, and 
are responsible for the remarkable results 
obtained. 

"BROADCASTING" A RECORD 

Apparently most of the objections to both 
the phonograph and the radio have been 
eliminated with this new system, while most 
of their advantages have been retained. 
This has been accomplished by utilizing the 
principles of radio for phonograph repro- 
duction throughout. What is meant by that 
is this : a high- frequency carrier wave is 
modulated by the sound wave cut on the 
record and is rectified, amplified and re- 
produced just as it is in radio, which gives 
you the same effect as a broadcast station 
sending direct to your receiver. In other 
words, you have your own broadcast sta- 
tion sending direct to you the program 
you most desire in the form of the records 
you select, without interference, static, 
fading, etc. With the new electrical - 
process records, the modulation is equal to, 
and, in most cases, better than that of the 
best broadcasting stations, without the 
scratching of the needle on the record, with 
a perfect quality of tone and with all the 
volume that could be desired. 

Right here a reasonable question may be 
asked : how is the scratching of the needle 
on the record overcome? The answer is 

this : it is a well known fact that from 
80 to 90 per cent of the scratching is caused 
by the needle's scraping along the bottom 
of the groove of the record, causing a 
vertical movement, while sound waves are 
cut laterally on the side of the record. Ad- 
vantage is taken of this fact in this way : 

any vertical movement will not cause an 
electrical change and the remaining 10 to 
20 per cent, caused by the lateral move- 
ment, or what is known as "side -wall 
scratch," is clamped out to a negligible 
point. 

ACTION OF THE MODULATOR 

Fig. 1 is a schematic diagram that briefly 
explains this system. The first tube, V, 
is oscillating at a frequency governed by 
the inductances of L and L1 and the 
capacity C. This may be any of the con- 

ventional oscillating circuits. Conductively 
coupled to the oscillating coil is a "pick- 
up" coil, L2, which is in series with the 
capacity -type "pick -up," Cl -C2, and a 
radio- frequency transformer, RFT, that is 
broadly tuned to the frequency of the 
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At the right are shown 
two views of the "pick- 
up" device which con- 
verts mechanical energy 
into electrical. C1 is the 
stationary and C2, the 
moveable plate, of the 
condenser, D is the damp- 
ing device and T, the 

terminals. 
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is fastened to a stylus that is traveling in 
the groove on a record and is vibrated by 
the sound waves cut in the record groove. 
Therefore, the modulated- frequency cur- 
rent, flowing in the primary of the R.F. 
transformer, is transferred to the secondary 
and rectified by any of the conventional 
detector circuits, and is then passed through 
the usual filter circuit and on to the audio 
amplifier and loud speaker. 

Now, inasmuch as the frequency passing 
through Cl -C2 is very high (in the mil- 
lions) these plates are very small. Con- 
sequently, the vibrating member is very 
light, being made of aluminum. Further- 
more, as this vibrating member does not 
have to perform any appreciable mechani- 
cal work (such as moving an air column 
or working against a heavy spring tension, 
as in a magnetic type of a "pick -up ") 
it is allowed to float in the record groove. 
As it has very little inertia, it can readily 
respond to all the delicate overtones, as 
well as all the fundamental notes. Also, 
as there is only one frequency to contend 
with, that of the oscillator, and since the 
only function of the capacity type of "pick- 
up" is to vary the amplitude of this fre- 
quency no difficulty is encountered in de- 
signing! a circuit to respond to it. 

oscillations. The amount of radio - frequency 
current flowing in the primary of the 
R.P. transformer is governed by the 
capacity of Cl -C2. Plate Cl is fixed, 
while C2 vibrates, causing a variable radio - 
frequency current to flow in this circuit in 
exact proportion to these vibrations. C2 

When the modulated radio -frequency cur- 
rent is rectified in the detector circuit and 
filtered, an electrical wave, which exactly 
corresponds to the sound waves cut on the 
record, is transmitted to the audio am- 
plifier for additional amplification. If 

(Continued on page 1274) 
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SYMBOL Q..., NAME OF PART VALUE 
PART OF rPAR ART REMARKS MANUFACTURER 

t3 3 A. F. Chokes 200 H. 1 

AFT 1 A. F. Transformer 4 : 1 1 

2 

2,14,15 
9 RFC 1 R. F. 85MH 

AFT 1 R. F. Transformer Type R2 1 

C I Condenser .00025 mi. Oscillator tuning 4 5,13 

C1,C2 8. 

C3 3 Fixed Condenser 1 ref. 4 5,23 

C4 1 Condenser .001 mt. By-pass 4 5.13 

R1 5 v. - amp 6 

R 5v. lamp - 6 

Sockets DI type 7 

8 

14,15 

L4 2 Grid I .edenees 2 000 R. 

L Ll LI =1b. 26 D.0.0 10 

V VI - 5 y i am. 11 
11 

12 

13 V3 1 Tubé 5 v. 1 amp Semi -power 
V4 1 Tube 5 v4 i amp Poner 11 12 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Acme Apparatus Co. 
2 8amson Electric Co. 
3 Thordarson Elec. Mfg. Co. 

.4 ',Allier Cond. d Radio Co. 
5 Tobe Deutschman 
6 Radiali Co. 
7Ben1anin Elec. Mfg Co- 
6S d II Holding Corp. 

9Hammailund Mfg. Co. 
10Belden Mfg. Co, 
11 Radio Corp. of America 
12 d. E. Mfg. Co. (Ceso) 
I3Electrad. 
14 Silver-Marshall, Inc. 
15General Radio Co. 

IL you use alternate parts 
behead of those listed in 
the first column of manu- 
fasturers, be careful to 
allow for any possible 
difference in size from 
those originally used in 
laying out and drilling 
the panel and sub -base. 

FORK COPYRIGHT EXPERIMENTER PUB. CO. 1927 
*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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The Loftin -White Receiver* 
Employing the Constant -Coupling System of R.F. Amplification 

By ROBERT H. MARRIOTT 

A top view of the completed Loftin -White receiver. The parts are: D a nd D1, the illuminated vernier dials; C, C1 and C2 the tuning condensers. 
C3, grid condenser; C4 and CS, phase -shifting condensers; L, antenna coupler ; Ll and L2, R.F. transformers with adjustable primaries; R, grid 
leak; R1, rheostat; R2, R3 and R4, automatic filament controls; T and Tl, A.F. transformers; T2, output transformer; J. jack for external pow- 

er amplifier and CP the coupling unit connecting condenser C and Cl. 

IN the March issue of RADIO 
NEWS Mr. Marriott gave us 

full details of the new constant - 
coupling system of radio -frequency 
amplification developed by Messrs. 
Loftin and White, both prominent 
radio engineers. The system is such 
a radical departure from the usual 
form that it has received wide no- 
tice. Fom the point of theory, the 
circuit arrangement is ideal, as it 
provides equal .amplification at all 
broadcast frequencies. In this ar- 
ticle Mr. Marriott goes into details 
on the construction, adjustment and 
operation of this excellent receiver. 
-EDITOR. 

my article last month I covered the 
details of the Loftin -White constant - 
coupling circuit from the technical as- 
pect only. This was more in the form 

of an introduction intended for the man 
having a fair knowledge of radio. No doubt 
many readers failed to understand just how 
this new circuit functions. This time I will 
try to satisfy the radio fan who has little 
idea of radio terms and who finds the usual 
descriptions of operation perplexing. And 
after that we will get right down to the 
building of the set itself. 

You have probably noticed, through expe- 
rience with your own radio set, that you do 
not get as good results on the longer wave- 
lengths as you do on the shorter ones ; that 
is, the short -wave stations. even those some 
distance away. have more of a "kick" to 
them. The reason for this is that your set 

*RADIO NEWS Blueprint Article No. 16. 

does not amplify the long waves as well as 
the short ones. Now, if you were to try to 
make the set more sensitive on these long 
waves, it would be too sensitive on the short 
ones and we would run into the difficulty 
known as oscillation. 

The limit of sensitivity is just below this 
point of oscillation; any point above it is 
unsuitable for the reception of broadcast 
programs. It is obvious that the ideal plan 
would be to have a receiver with some sort 

of an automatic control, requiring no man- 
ual adjustment, which would maintain the 
receiver at the maximum point of sensitivity 
irrespective of the wavelength to which it 
was tuned. It sounds very simple but, really. 
it isn't any such thing. Engineers have been 
doing their best to develop just such a cir- 
cuit, but until the arrival of the Loftin - 
White arrangement the best any of us could 
do was to snub oscillation tendencies at the 
low wavelengths with some sort of neutral- 

A rear view of the completed receiver. The symbols are the same as in the illustration above, 
The R.F. transformers LI and L2 are not attached to the variable condensers, but have screws 
so that the degree of coupling can be adjusted. The rheostat Rl controls the filament current 

to the two R. F. amplifier tubes. 
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the coils and the condensers is such that the 
transfer of energy from one circuit to the 
other is the same for all wavelengths; in 
other words the coupling between the cir- 
cuits is made constant. 

izing device and be philosophical concerning 
the sacrifice made at the longer wavelengths 
-just to keep the set from being a nuisance. 

The trouble we had with most of our 
neutralizing devices came out of the fact 
that none of them which was anywhere near 
efficient was independent of wavelength or 
frequency. You could adjust them for some 
particular band of frequencies, at which 
points they did the trick, but, as soon as the 
set was tuned to the very high or the very 
low broadcast frequencies, the electrical 
value of the device would automatically 
change and consequently its main purpose 
would be defeated. We have used coils and 
condensers and many combinations of the 
two in our circuits in an attempt to stabilize 
them, but since both of them vary through 
wide extents with a change of frequency, 
we have always ended up exactly where we 
started. 

INDUCTANCE vs. CAPACITY 

:1lessrs. Loftin and White use coils and 
condensers for the very purpose we have 
been discussing, but they started out in a 
new way in the beginning and did not en- 
counter downfalls. The idea they have is so 
simple, after it has been told you, that it 

A panel view of the com- 
pleted Loftin -White re- 
ceiver in its cabinet. 
SW is the filament 
switch, Rl, the R.F. tube 
rheostat, and D and DI 
are the illuminated ver- 
nier dials, the knobs of 
which are directly below 

the scales. 

1111.1114/11.1 

seems surprising that someone didn't think 
of it before. We have mentioned that both 
coils and condensers vary in value with a 
change of frequency, but the odd thing about 
them is that they vary in opposite direc- 
tions; i.e., the resistance of a coil decreases 
as we increase the wavelength, but the re- 
sistance of a condenser increases, and vice 
versa. If we show this increase or decrease 
in resistance (impedance and reactance) 
with a change in wavelength or frequency, 
as curves on graph paper, we see that in 
one case the curve rises and in the other 
case it descends. 

If we take the two curves, one for a con- 
denser and one for a coil and place them 
one over the other so that both can be ob- 
served, we note immediately that one com- 
pensates for the other ; so that, if we com- 
bine a coil and a condenser in a radio cir- 
cuit and get their proportionate values cor- 
rect, the resistance in the circuit will be 
practically constant irrespective of the wave- 
length or frequency, for as one decreases in 
resistance the other is increasing by a like 
amount. That is the backbone of the Lof tin- 
White principle. They call it the "constant - 
coupling" system because the combination of 

DESIGNING THE RECEIVER 
Because of the great increase in efficiency 

obtained with this system, it seemed likely 
that there would be no call for a set having 
more than two stages of radio- frequency am- 
plification, as early observations indicated 
that two stages were sufficient for practically 
all purposes. Consequently, when it came 
to the design of a set suitable for the radio 
fan, this number was decided upon. Since 
the amount of energy delivered by the detec- 
tor tube is above normal, the receiver was 
built to employ a power tube in the last 
stage of audio- frequency amplification so 
there would be no chance of overloading. 
Straight transformer coupling was found to 
be satisfactory from all angles, as very 
efficient audio- frequency transformers with 
large iron cores and high impedance wind- 
ings were available. 

The complete receiver is shown in the 
accompanying illustrations. The condensers 
which tune the aerial or first R.F. circuit 
and the second radio- frequency stage are 
mounted together that they may be operated 
by a single dial. The other dial controls the 
detector input. The rheostat, R1, which 
controls the flow of filament current to the 
two R.F. tubes is employed as a volume 
regulator. All other tubes employ auto- 
matic filament controls. Since a power tube 
of the 171 type is employed it is necessary 
to use an output device to protect the loud 
speaker from harm. An output transformer, 
T2, the characteristics of which match those 
of the two A.F. transformers, T and Ti, is 
used for this purpose. 

The aerial coil, L, is mounted at the rear 
right of the sub -base, directly next to the 
aerial and ground binding posts. The two 
R.F. transformers, Ll and L2, are mounted 
on either side of the panel and near the 
variable condensers to which they connect. 

Co 
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_ 

IIiI 

Gnd. L.S.01 HB+Amp. 
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The laytout wiring plan for the upper part of the receiver. Note that one terminal each of the R.F. transformers Ll and L2 connects to both 
the dial lights and the sub -panel brackets. Also, the grid return of the detector tube goes to the negative "A" lead; which is most satisfactory 
when using a tube of the 200 -A type. Each wire is numbered where it passes through the sub -panel and carries the same number on the view of 

the under side. 
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A pictorial wiring plan of the under side of the sub -panel. Note that a great many connections are made to the two support brackets. The brack- 
ets form a common "A" battery connection. L3 and L4 are the two R.F. chokes; C6, C7 and C8 are the .004 -mf. fixed condensers, while C9 is 
the .001 -mf. by -pass condenser connected across the primary of the A.F. transformer T. The terminal posts marked C, Cl, C2 and C2 are the 
connections from the rotor plates of the variable condensers. Terminal post T2 is one of the mounting screws on the output transformer T2. Note 

the supporting pillar directly in the center of the sub -panel. 

4" --r ------>t. 

á'hole 

For all holes not marked 
use#,Drill &C'sink. 

W 

I 
I 

Ñ 

18" 

Drilling and layout details for the panel. This gives the locations for the holes for mounting the R.F. transformers, the filament switch, the rheo- 
stat and the vernier dials. The metal templates, which are furnished with these dials, are shown in the drawing for the sake of explicitness. All 

the necessary dimensions are given. 

R1 
pq)tq1lpqv- !10!i-mN 

SW 

Constructional layout for the front panel. as seen from the rear. Parts of the brackets which support the sub -panel are shown. Note that there is 
a cam -type switch at the top of each dial. These are for turning the dial lights on and off. 
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Layout and drilling plan of the sub -panel of the receiver. The holes shown in full black are for the connecting wires which pass through to the 
under side. Dotted lines indicate the positions of the apparatus on top of the sub -panel. All the necessary dimensions for layout and drilling are 

given. 

The R.F. choke coils and the fixed con- 
densers are mounted on the underside of the 
sub -base. 

Now let us get down to the actual con- 
struction of the receiver. 

ASSEMBLY AND WIRING 
Mount the rheostat, Rl, with two screws, 

and with the binding posts toward the bot- 
tom of panel. When mounted, the contact 
arm should turn without touching the mount- 
ing screws. Mount the switch, SW, with 
the springs up, parallel to the lower edge of 
the front panel. Next mount the two il- 
luminated dials, D and Dl. Remove the 
mounting brackets, as they are not used in 
this set. Mount bezel and dial as per in- 
structions, but do not tighten the mounting 

-2 

nuts. Lay the sub -panel so that the large 
hole is toward you, the side with six small 
holes is to your right and eight small holes 
to the left. 

Mount the first R.F. socket at the extreme 
left of the panel. The screws and nut on 
the grid end of the socket are used to hold 
to the panel, the mounting bracket, which 
should be mounted at the same time as the 
socket. Place a soldering lug under the 
nut on the bottom of the panel. Mount the 
"ground" binding post through the small 
hole at the back of panel and the hole in 
the mounting bracket ; place a soldering lug 
under the nut on the bottom of the panel. 
Mount the other four sockets in position as 
shown in the illustrations. Mount the two 

phasing condensers, C4 and C5, and place a 
soldering lug under each binding post on 
them. 

Mount the three automatic- filament -con- 
trol bases with flat -head screws. Bend the 
soldering lugs on the jack, J, down, being 
careful that they do not touch each other; 
then mount the jack in the large hole at the 
back of the sub -panel. Mount the twelve 
binding posts in the holes at the back of 
panel; with a soldering lug under each, put- 
ting two lugs under the "B -" post. 

Remove the mounting screws and mount- 
ing nut from one of the variable condensers. 
These may be thrown away as they are not 
used. Loosen the brake -band screw as far 
as it will go --ithout coming off. Then 

>t< > -- ----4Z, 

Constructional layout drawing of the sub -panel. It is advised that this arrangement of the apparatus be strictly followed. It has both mechanical 
and electrical advantages. 

D 
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LOUD SPEAKER 
The complete schematic circuit diagram of the Loftin -White receiver, as described in this article. Condensers C6, C7 and C8 have a capacity of 
.004 -mf. It is important that C6 and C7 be within five per cent., plus or minus, of this value. The jack J can be used to connect in an external 

power amplifier. 

mount the condenser on the right side of the 
base panel, through the holes in the bottom 
of the condenser frame. Mount the first 
audio transformer (T) with the "F -" and 
"G" posts to the rear ; the two screws which 
hold this transformer in place pass through 
and hold the right -hand mounting bracket. 
Mount soldering lugs under both nuts. Com- 
plete the mounting of the brackets by put- 
ting the screws in place at the front of the 
base panel, with a soldering lug under the 
one on the right -hand bracket. 

Then mount the middle or second audio 
transformer (T1). If the fourth socket is 
in the way it may be taken out in order to 
get the mounting screws in. Mount the 
transformer so that the `B+" and "F -" 
posts are to the back of the panel. Mount the 
output transformer (T2) with posts "B +" 
and "P" to rear, placing two soldering lugs 
under the front mounting nut. Mount the 
pillar post in the center of the base panel. 
Mount the .001 -mf. condenser (C9) on the 
screw holding the "B +P" side of the second 
audio transformer (T1). This condenser 
is mounted with one screw only. 

Remove the mounting screws and nuts 
from the other two variable condensers, 
loosen the brakes as far as possible, and 
mount them in holes provided on the lef t- 
hand end of panel. Loosen the set screws 
on condenser shaft and mount the conden- 
ser coupling (CP) between them by sliding 
the shaft of the back condenser forward far 
enough to engage the set screws in the 
coupling. Tighten the set screws in the 
coupling, but not on the condensers. Loosen 
the set screws in the back of the dials on 

the front, panel and slide the front panel 
forward until the condenser shafts are fully 
engaged in the shaft holes of the dials. 

Fasten the mounting brackets to front 
panel, mounting a soldering lug under the 
top screws of both. Tighten the set screws 
on the dial. Hold the condensers fully in 
and turn dials until they read exactly 100, 
then tighten the set screws on condenser 
shafts. 

Mount the two choke coils, L3 and L4, 
putting the screws through from the top of 
the panel. $crew three nuts on tight and 
then put the choke coil on, holding it in 
place with another nut. All apparatus ex- 
cept the coils, L, Ll and L2, is now mounted. 
These should not be put in position until 
needed, on account of the danger of dam- 
aging them in handling. The wiring of the 
set is plain from the accompanying schematic 
and picture diagrams. - Study them closely, 
and you will have no trouble in connecting 
the instruments correctly. 

ADJUSTMENT AND OPERATION 
I will now tell how to adjust the receiver. 

Mr. G. J. Kelley has adjusted a great many 
of the experimental models of the Lof tin- 
White circuit and therefore I am using his 
experience largely in trying to describe the 
simplest way to adjust this receiver. No 
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other receiver is adjusted in this same way. 
The receiver is different; therefore, the 
method of adjustment is different. 

The first thing to do is to check over the 
set, step by step, using the schematic and 
picture diagrams as guides. 

(Continued on page 1280) 
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SYMBOL O...eb NAME OF PART vAa.ua 
OF PART REMARKS MANUFACTURER* _- - 

L 1 Ant. Coupler 1 rE 

L1,7.2 2 R. F. Trans, With adjustable coupling 1 = 
L3,L4 2 R. F. Chokes Special 2 = 
C,C7 2 Var. Condensers .0005 mf. Straight line tuning type 1 __. 11,12,13,18,31 
02 1 Var. Condenser ,0005 mf. Straight line tuning type 1 11,12,13,18,31 - 
C3 1 Grid Condenser .00025 mf. With mounting clips for leak 3 14,34, 35 

C4,C5 2 Ad). Condensers .0005mf.maa Phase shitting condenser 4 

C6,C7,C8 3 Fixed Condensers .004 mf. Accuracy of value important 3 

C9 1 Fired Condenser .001 mf. By -pass 3 14,15,34,35 -_-- 

R 1 Resistor 2 megs. Grid leak 5 14,15,26,27 
R1 1 Rheostat 10 ohms For R. F. tubes 2 7,8,13,16,17 = 
R2,R3 2 Auto. Fil. Cont. 5 v. ¡amp. 6 

R4 1 Auto. Fil. Cont. 5 v. ¡amp. For power tube 6 

T,Rl 2 A. F. Trans. 3 t lratio 2 11,12,13,32,33 -_ 

T2 1 Output Trans. 1 to 1 ratio 2 
777-4 11,13 

SW 1 Fil. Switch 7 16,17 =_ 

D,D1 2 Vernier Dials With pilot light and switch 8 9,11,12,31 
J 1 Jack Double circuit short Jack 7 16,17 -_ 

CP 1 Coupling Unit For condensers C and Cl 2 - 
5 Sockets UX type, non- mtcrophonic 2 9,11,13,17,18 
12 Binding posts 9 4,13 
2 Brackets For mounting panel 2 

1 Pillar Post For supporting sub -base 2 --_ 

1 Panel 7 X 18 X 3/16" 10 28,29,30 
1 Subbase 8 X 17 X 3/16" 10 28,29,30 

25ft. Hook -up Wire Flexible 2 23,24,25 
4 Tubes 5v, amp. 

5v, W amp. Power amplifier 
19 
19 

20,21,22 
20,21,22 1 Tube 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS. BELOW. 

I Hemmarlund Mfg. Co. 
2Pacent Elec. Co, 
3Sangemo Else. Co. 
4X -L Radio Labs. 
5lnternatioaal Res. Co. (Durham) 
6Radiall Co. (Amperite) 
77axley Mfg. Co. 
8Martin- Copeland Co. (Marco) 
9H. R. Eby Co. 

10 Micarta Fabricators 
II Silver- Ihrahall, Inc. 
12 Samson Elec. Co. 
I3General Radio Co. 
14Electrad, Inc. 
15Tobe Deutschman Co. 

116Carter Radio Co. 

17 Herbert H. Frost, Inc. 
I8Benlamin Elec. Mfg. Co, 
19 Radio Corp. of America 
20E. T. Cunningham Inc. 
21 C. E. Mfg. Co, Ceco) 
22 Magnavox Co. 
23Belden Mfg. Co. 
24 Acme Wire Co. 
25Cornish Wire Co. 
26 Dubilior Condenser Corp. 
27 Damn Radio Corp. 
28 American Hard Rubber Co.(Eadion) 
29 Diamond State Fibre Co.((Bakelite) 
30 Insulating Co. of Amer.(Insuline) 
31 National Co. 

32 American Trans. Co. (Amertran) 

33 A1L.American Radio Co. 
34 Aerovox Wireless Corp. 
35 Polymet Mfg. Co. 

If you use alternate parte 
instead of those listed in 
the first column of manu. 
facturers, be careful to 
allow for any possible di f.. 
formica in aise from those 
originally used in laying out 
and drilling the panel and 
sub -base. 

FORM COPYRIGHT EXPERIMENTER PUB. CO, 1927_ 

*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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The "Nine -in -Line "Superheterodyne 
in Which are Combined Selectivity and Quality of Reproduction 

By MARK R. HINDER 

1243 

A rear view of the nine -in -line superheterodyne receiver. C and CI are the toc_ , and oscillator variable condensers respectively. L is the oscillator 
coupler, mounted on the condenser frames; Ll the R.F. choke; L2 the iron -core Ì.F. racsformers; L3 the air -core I.F. transformers: T and TI the 

A.F. transformers; C2 balancing condenser; Ti, tip jacks; BC, battery -cable recep'acte. The variable condensers are equipped with worm -gear 
vernier drives. 

FOR several years the superhet- 
erodyne circuit has held charms 

for the experimenter of advanced 
experience. There are doubtless 
many fans newer to the game who 
would like to do some work with 
this interesting circuit, but the num- 
ber of transformers, tubes, etc., 
often deters them, for two reasons. 
In the first place, there is the cost 
and, in the second, there is the com- 
plicated construction and wiring of 
the receiver. However, in the re- 
ceiver described in this article the 
arrangement of the parts is rela- 
tively simple and their cost is far 
from prohibitive; so that it will 
more readily be possible for experi- 
menters and set constructors to do 
good work along this line.- Editor. 

AGREAT deal has been written about 
the so- called simple life that can be 
enjoyed in the country districts, and, 
generally, the "sophisticate" who 

lives in large cities reads such writings, and 
reading, sneers. Yet, from the point of view 
of the radio enthusiast, the country life has 
wonderful advantages. 

Does the country dweller have any trouble 
with 1,000 -watt stations in his hack yard in- 
terfering with his distance reception? No, 
sir, he does not. Does he have to limit his 
list of stations to those in his immediate 
neighborhood? No indeed. If he has an 
average set plus a good antenna and ground, 

RAD10 Nrws Riueprinf Article No. 17. 

does he have trouble in tuning its stations But does all this :Wean that the city dweller 
whose distance can be reckoned ïn thousands has little chance of getting stations other than 
of miles? You know the answer as well as those usually designated as "locals "? In one 
we do. sense of the word. it does and in another it 

Does he have to endure the howling and 
squealing of neighboring bloopers? The 
chances are that he does not. But every 
city dweller knows all abort: tl e "degener- 
alive receivers." 

A side view of the com- 
pleted receiver. This 
shows the details of the 
worm -gear vernier drive 
and drum -type indicator 
on each of the two vari- 
able condensers. The 
framework is cast alum- 
inum. The symbols here 
are the same as in the il- 
lustration above. It will 
be noted that the two 
variable condensers are 
mounted on the wooden 
sub -base and are in no 
way supported by the 
panel. As a matter of 
fact, the panel carries 
none of the weight of the 
receiver, except for the 
rheostats and volume 
control. and consequently 

requires no bracing. 
Photos by courtesy of the 
High Frequency Labora- 

tories. 
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Layout and drilling plans for the front panel of the nine -in -line superhet erodyne. Note R4 -S in the top illustration. This is a combination volume 
control for the audio amplifier and the filament switch. 

WUpJ'1I 

0 

Layout of apparatus on the wooden sub -base. It will be noted that the variable condensers. in contrast to the usual practice, are not mounted on 
the panel. It is therefore important that they are lined up on the sub -base properly, so that the drum indicators will, in turn, line up with the 

special bezels on the panel. Drillings and dimensions for the sub -panel are given on page 1248. 

does not. In the first place, there are very 
few of the fans living in congested districts 
and using average receivers who get many 
distant stations, except those which are 
brought in after the locals have signed off. 
On the other hand, there are receivers with 
which it is entirely possible to tune out the 

locals and bring in the distant stations right 
"through" the ones near at hand. 

A SET WHICH "GETS THROUGH" 

To do this DX work it is necessary that a 
receiver be both very sensitive and very se- 
lective. When a receiver has these two f ea- 

tures incorporated in its design, there is in 
many cases a corresponding absence of that 
characteristic known as "quality of repro- 
duction." However, the set which is pictured 
on these pages is one in which this last char- 
acteristic is conspicuous. Not only will this 
superheterodyne bring in DX, but also bring 
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Wiring and layout of the underside of the sub -panel. C3- 4 -5 -6 -7 and 8 are all by -pass condensers. R3 is the automatic filament control. All of the 
correct markings are indicated on the battery cable receptacle BC. As in all of our other wiring drawings the wire connection numbers are dupli- 
cated on wiring layout for the upper side; so that all circuits can easily b e traced through, Note the three flexible "C" battery connections at the 

extreme right. These connect directly to the "C" batteries. 

it all in with good quality of reproduction. 
Most experimenters have found it rather 

difficult to use more than three stages of in- 
termediate- frequency amplification in super- 
heterodyne circuits. The average receiver of 
this type has no more than one tuned and 
three untuned transformers, because the con- 
structor finds it difficult to obtain transform- 
ers whose amplification peaks match. 

From an inspection of the schematic dia- 
gram, it will be seen that there have been 
incorporated in this receiver two stages of 
tuned intermediate- frequency amplification 
instead of the usual one. It is 
found that the passage of highly - 
amplified signals through a sec- 
ond tuned stage improves selec- 
tivity to a marked degree. How- 
ever, more than three stages of 
tuned intermediate - frequency 
tend to oscillate and cause dis- 
tortion on the higher wavelengths. 
Now this oscillating condition 
can be remedied by proper shield- 
ing or by spacing the transform- 
ers at a sufficient distance. The 
tuned -stage transformers of this 
receiver are placed at an angle 
of 90 degrees to the iron -core transformers, 
so that their fields will not interfere with 
those of the latter. There are thus a total 
of four stages of I.F. amplification in the 
combination. 

The oscillator of this receiver is an ordi- 
nary closely -coupled radio -frequency trans- 
former of the basket -weave type enclosed in 
a bakelite casing. It is capable of covering 
a waveband from 200 to 575 meters, if tuned 
with a .0005 -mf. condenser. The circuit is 
the ordinary Hartley type, with a tuned grid 
as well as a radio- frequency choke unit con- 
taining the coupling condenser for the plate 
.supply. The primary of the radio -frequency 
transformer is used as a pick -up coil, supply- 
ing the signal to the first detector grid. The 

intermediate frequency is 37,500 cycles. The 
amplification factor, of both air -core and 
iron -core transformers, is approximately 2/. 

SPECIAL TRANSFORMER COUPLING 
Much has been said for and against the 

use of transformers in audio -frequency am- 
plifiers, but it must be admitted that the am- 
plification of two stages of transformer - 
coupled audio frequency using 3:1 trans- 
formers is about 50% higher than that of 
three stages of resistance coupling. 

It is considered a comparatively simple 

it will be found that it is not. The set has 
been designed with simplicity of construction 
for the amateur builder in mind. 

This receiver has several improvements 
over that described in the October, 1926, 
issue of RADIO NEWS. In the first place, in 
that set there were employed in the inter- 
mediate stages four vacuum tubes of the 
WX -12 type, which are 1/ -volt tubes. Ad- 
vantage has been taken of the high amplifi- 
cation factor of the 6 -volt tubes, which are 
used in the present set. These four tubes 
are controlled by a six -ohm rheostat in series 

with a one -ohm resistance strip, 
the latter limiting the maximum 
potential applied to these tubes to 
five volts. With a filament po- 
tential of three volts great volume 
can be obtained, and this voltage 
has to be raised only a little in 
order to pull in the distant sta- 
tions. The plate voltage for these 
intermediate- amplifier tubes is 
between 90 and 112/ volts with 
a negative grid bias of 6 to 7/ 
volts, respectively. 

It will also be noticed that 
there are no grid condensers 

or leaks in the detector circuits, the rec- 
tification being accomplished on the nega- 
tive side of the characteristic plate cur- 
rent -grid voltage curve. Although the 
general efficiency is lowered a trifle by bias- 
ing all these stages, this loss is amply made 
up by the quiet and stable operation of the 
intermediate- frequency amplifier tubes. 

NEW VARIABLE CONDENSERS 

An entirely new feature of the mechanical 
layout is the pair of variable condensers. 
These are of the vernier -drum type and com- 
prise two units mounted as shown in the il- 
lustrations. The construction of these units 
allows symmetrical arrangement, as they are 
made in right- and left -hand types, the ver- 

A panel 
the varia 

r- 

->r_____ 
215' ____1-* ____ 215^ - -2k" ____--> - 215". 

view of the nine -in -line superheterodyne receiver. C and Cl are 
ble condenser controls; R and RI are the rheostats, and R4 -S is 
the combination volume control and filament switch. 

matter to design an audio transformer with 
95% uniformity of frequency response over 
the entire audible waveband. In this receiver 
there are installed very small transformers 
with the greatest possible number of turns 
of very fine wire and a heavy iron core of 
very thin laminations. It is thus possible to 
obtain high primary and secondary im- 
pedance. 

EASE OF ASSEMBLY 

As a general rule, when an experimenter 
thinks about building a superheterodyne, one 
of his first considerations is the difficulty of 
construction. Although the receiver shown 
in the accompanying illustrations seems 
rather complicated, upon a closer inspection 

24' 

211 - 211" 2'h; 1 
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Drilling layout plan for the sub -panel which holds 

-1111 - -- IV- - --!De -- 115'X45- --lye- -- 11f "' --_-Itk' =- -- 115 " - F--- I111""m- -1$6=>4 - -- Ilk " - --I k=A 

211" _____ ____ 215" 3-k -____- 215 
_____ 215" >1<- ____ 211 ___ 2" - _,l 

most of the apparatus. The parts, as they are mounted, are shown in dotted lines. All the neces- 
dimeasioas are given sary . 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for April, 1927 

L 

-0 

B 

L2 
P G li 

Q 
\F B F :t 

L ttMI 

L3 
P G 

Lz 
P G P 

L3 

G 

r r, 
P G R4-5 P G 

4 

-9V 

7z 
ma 

-c- BATT.+ 

R 

Rz 
3 

12-19 

o 
SPEAHEP, 

0 

013+135 

B+90 
B.67i 

OA+ 
oB+z2z 

R4-5 0 OA BC+ 
The schematic circuit diagram of the nine -in -line superheterodyne. Note that both the first and second detector tubes have their grids biased by a 
"C" battery. No grid condensers or leaks are used. The intermediate -frequency- transformers are staggered; there are two iron -cored, one air - 
cored, another iron -cored, and then a second air- cored, I.F. transformers. An R.F. choke (Ll) is used in conjunction with the oscillator coupler (L). There are three loop connections, for a center -tap loop. 

Icier worm -gear shafts being placed opposite 
each other. The shaft of the right -hand con- 
denser should be replaced with a 4-inch 
Bakelite or fiber rod in order to avoid body - 
capacity effects on this unit. It will be no- 
ticed also that the tuned- radio -frequency 
transformer used as an oscillator coupler is 
placed between the two tuning units on their 
frame, thus assuring extremely short radio - 
frequency connections. 

All other apparatus is mounted on a 
5% x 24 -inch bakelite base and wired accord- 
ing to the accompanying sketches. All con- 
nections between this base and the apparatus 
mounted on the front panel are made with 
flexible insulated wire; and these leads 
should be soldered to the base panel appa- 
ratus before the latter, with its brackets, is 
fastened to the baseboard. These leads 
should be left long enough to reach all re- 

SYMBOL Noe, NAME OF PART QFrA REMARKS MANUFACTURER * 
L 1 . F. Trans. Used as oso. coupler 1 

L1 1 i-. F. Choke (Special) 1 

12 3 Long Wave Trans. 37 R.C. Iron core (Special) 1 

1.3 2 Long Wave Trans. 37 R.C. Air Core (Special) 1 

C,C1 2 Var. Cond. .0005 mf. Drum type with framework 2 

02 1 Var. Cond. 000045 mf. Midget type 3 6,13,14,15,16 

03,04 2 Fixed Cond. 1.0 mf. Bypass 2 4 17 18 19 20 21 

C5,06 2 Fixed Cond. 002 mf. Bypass 4 17,18,19,20,21 

C7,08 3 Fixed Cond. 0005 ad. Bypass 4 17,18,19,20,21 

R,R1 2 rheostats 6 ohms ' 5 4,7,14,17,18,22,23 

R2 1 Fixed Resis. 1 ohm 5 4,22 

R3 1 Auto. Fil. Contro 5 v. lamp. 6 24,25,26 

R4 1 ar. Rests. 20í1000o . 
With automatic switch 7 22 

T,T1 2 . F. Trans. (Special) 1 

BC 1 I,t. Cable Seven wire 5 27 

TJ 5 Sp Jacks For loop and loud speaker 5 22,28,29 

2 c, ackets (Special) 1 

1 anel on 5 26" 1 5/16" 9 90,31,32 

1 .cab -bsse S }" R 24s X 3/16" 9 30,31,32 
1 .. -Se -board (Wood) 12" 124" X 5/8" 

3. abinet 8" X 26" X 13" 10 

20ft 'ook -up Wire 11 33,34 

8 'cc. Tubes 5 v. =amp. Standard type 12 35,36,37,38,39,40 

1 ac. Tube 5v. } amp. Semi -power amplifier 12 35,36,37,38,39,40 

1 op Antenna 41 44,42 

If you use alternate parts instead of those listed in the first column of manufacturers, be care - 
full to allow for any possible difference in size from those originally used in laying out and 
drilling the panel and sub -base. 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

EE 

I High Frequency Labs. (BFL) I7Electrad, Inc. 33 Alpha Radio Supply F. 

2 Ferlesx Radio Mfg. Co. ISpolyaet Mfg. Corp. 34 Acme Wire Co. Ef 
3 Chelten Elec. Co. 19Aerovox Wireless Corp. 35 Van Horne Co. 

4 Leslie F. Muter Co. 20Sengamo Elec. Co. 36 Perryman Elec. Co. rEg 

S Taxley Mfg. Co. 21 Wireless Spec. Apparatus Co. 37 C. E. Mfg. Co. (Coco) 

6 Davon Radio Corp. 22Carter Radio Co. 38 Magnavox Co. - 
7 Central Radio Labs. 23Herbert H. Frost, Inc. 39 Radio Corp. of America _° 

8 Benjamin Elec. Mfg. Co. 24Langbein- Kaufman Radio Co.(£lkay)40 E. T. Cunningham, Inc. 

9 Diamond State Fibre Co.(Celeroa)251nt. Resis. Co. (Durham) 41 Radio Appliance Corp, EE 

IO Excelle Products Corp. 26L. S. Brach Mfg. Co. 42 Bodine Elec. Co. 
27Howard B. Jones 43 Alden Mfg Co. gg 
28Unton Radio Co. 44 Darn Metal Products Co. gg 
29Brooklyn Metal Stamping Co. EE 

30Lignole Corp. EE 
31Amer. Hard Rubber Co.(Radion) Ei 
32Fo.mlca Insulation Co. gg 

11 Belden Mfg. Co. 
12 Q.R.B. Music Co. 
13 Rammarlund Mfg. Co. 
14 General Radio Co. 
15 Silver-Marshall, Inc. 
16 Gardiner á Hepburn, Inc. 

FORM COPYRIGHT FiPERIMEDTIR PUB. CO. 1927 
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spective terminals of the tuning and volume 
control instruments. 

The volume controls, mounted in the cen- 
ter of the front panel, consist of two 6 -ohm 
rheostats and one 200,000 -ohm variable re- 
sistance. The left -hand rheostat, in series 
with the 1 -ohm resistance strip, controls the 
filaments of the four intermediate -frequency 
amplifier tubes. The center rheostat gov- 
erns the two detector and the oscillator 
tubes. The 200,000 -ohm resistance at the 
right is in combination with a filament 
switch, the latter operating at the extreme 
left position of this unit. 

Although this layout will require con- 
structional experience, it will not occasion 
considerable difficulties in assembling, pro- 
vided utmost care is observed in the proper 
placing of the condensers. In mounting these 
units it is necessary to use a square, in order 
to have the front of the drum flush with 
the front end of the baseboard. In this case 
the window frames will give the required 
clearance of the drums from the windows. 

USE OF CONTROLS 
One of the outstanding features is the 

vernier control of the tuning elements, as 
the selectivity of the receiver needs ex- 
tremely fine tuning. The absence of carrier - 
wave whistles enables quiet operation. The 
left -hand rheostat, used as a general volume 
control, has to be operated according to the 
incoming signal strength ; while the rheo- 
stat controlling the oscillator and two de- 
tector tubes will be a help in tuning to the 
lower -wave stations, where it can be used as 
additional vernier control for the oscillator 
tuner. The 200,000 -ohm resistance across 
the secondary of the first audio transformer 
is used on nearby stations and is important 
for tone modulation. If this resistance is 
lowered the amplification of higher fre- 
quencies in the audio band will be decreased, 
thus allowing a predominance of low notes 
when this effect is desired. 

Contrary to all expectations, this receiver 
has an exceedingly low "B" battery drain, 
so that ordinary dry "B" batteries will as- 
sure the most economical operation. The 
average drain per tube, except for the semi - 
power tube, is only 1.2 milliamperes. 

Reports state that a clear ten -kilocycle sep- 
aration of local broadcasters without sacri- 
fice of tone is standard. According to veri- 
fied statements, thirteen Pacific Coast sta- 
tions were picked up on January 8, 1927, by 
Mr. Mott X. Corcoran of Valparaiso, Ind. 
At the time of this record twenty -three Chi- 
cago stations were on the air, these being 
located only thirty -five miles from the re- 
ceiver. \o doubt this selectivity is due to 
the perfect laboratory matching of the long - 
wave units and the use of two sharply - 
peaked filter stages. 
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Does Resistance Coupling Give Best Quality? 
Results Are Dependent on Resistance and Capacity Values 

By SYLVAN HARRIS 

THE title of this article may come as 
a surprise to many of those who will 
read it. There is a general feeling 
that, if one desires the best quality of 

production from his radio receiver, all he has 
to do is to use resistance coupling in his 
audio amplifier in preference to any other 
type. This idea has been played up by many 
radio publications and in many advertise- 
ments, but as far as the writer is aware, no 
one has publicly raised the question which 
furnishes a title for this article. 

There are two sides to every question -is 
it so, or is it not? And, if not, then why 
not? These are questions which will be 
discussed in this article in connection with 
the resistance -coupled amplifier. The pre- 
sentation of facts is based on a paper writ- 
ten by the present writer, published in the 
December, 1926, issue of Proceedings of the 
I.R.E. 

ELEMENTS OF THE CIRCUIT 
Before we discuss these questions, let us 

consider some of the advantages of resist- 
ance coupling. First of all, the circuit of a 

+00V A- A+ +í35V FIG. I 

The circuit diagram of a typical resistance - 
coupled audio -frequency amplifier. 

complete resistance -coupled amplifier is 
shown in Fig. 1. The development of this 
type of amplifier has been described in de- 
tail in an article by the writer, entitled, 
"Types of Audio Amplifiers," published in 
the October, 1926, issue of RADIO NEws. 
The plate current for the various tubes in 
the amplifier flows through resistances mark- 
ed rl in the diagram. In order to prevent 
the high positive voltage of the "B" battery 
from charging the grids of the succeeding 
tubes, it is necessary to use blocking con- 
densers, marked C in Fig. 1. Then, since 
this would leave the grids of the tubes 
"free," it is necessary to connect across the 
grid and filament of each tube a grid -leak re- 
sistance, marked rg in the diagram. This 
completes the amplifier, as far as the cir- 
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The curves show the relation between the grid - 
leak resistance and the capacity required for 

"distortionless" amplification. 

cuit arrangement is concerned. But the ac- 
tion of the amplifier, with regard both to 
its amplification and to its ability to repro- 
duce with good quality, depends upon the 
values of the resistances and condensers 
used. 

This circuit has advantages which are not 
possessed by transformer -coupled amplifiers. 
At the same time do not forget that there are 

FIG.4 -A FIG 4-8 
When the capacity of C (Fig. 2A) is high or 
the frequency is high, then the diagrams of 

Fig. 2 become those above. 

advantages possessed by transformer- coupled 
amplifiers and not by resistance- coupled am- 
plifiers. A very important advantage of the 
resistance amplifier is the fact that there 
are no such things as resonance peaks, which 
often occur in transformers having consid- 
erable coil capacity. 

Another advantage is that the resistances 
rl and rg (Fig. 1) function independently 
of the frequency. In transformers, at very 
low frequencies, say 60 cycles, the impedance 
is very much lower than the impedance at 
higher frequencies, say 1,000 cycles. Con- 
sequently the bass notes of the organ or 
other music are not amplified as much as the 
high notes, and in some cases are lost alto- 
gether. This matter has been discussed in 
great detail by the writer in his series of 
articles on amplifiers in general, in RADIO 
NEWS. 

SOME DISADVANTAGES 
Such are the claims for all resistance - 

coupled circuits, but there are features which 
are too often neglected. One of the most 
important of these is that the presence of 
the blocking condenser in the circuit makes 
the resistance -coupled amplifier susceptible 
to a drop in amplification at the low fre- 
quencies of the bass notes, just the same as 
that we encounter in the transformers. We 
will understand how important this is, later 
on, and will find that in order to obtain good 
reproduction it is necessary to use much 
larger condensers than are ordinarily pro- 
vided for resistance- coupled amplifiers. 

The resistance -coupled amplifier has other 
disadvantages which must be weighed against 
its advantages, besides the important one 
mentioned. One of these is the low ampli- 
fication, per stage, which is possible. The 
maximum amplification theoretically obtain- 
able is equal to the voltage amplification 
factor of the tube. Using the 201A type of 
tube, therefore, the most we could ever hope 
to get in the way of amplification per stage 
is about 7, as contrasted with from 20 to 30 
for the transformer- coupled amplifier. 

ANALYSIS OF THE ACTION 

Of course it is not possible to obtain the 
maximum theoretical amplification. The 
actual amplification is always lower than 
this. We can see why if we look at Fig. 2. 
In Fig. 2A we have shown one stage of 
the resistance -coupled amplifier of Fig. 1. 
In this circuit is indicated the plate resistance 
of the tube, which is marked rp. Alongside, 
in Fig. 2B, is shown the equivalent circuit, 

that is, one which is equivalent in every re- 
spect to the circuit of Fig. 2A, excepting that 
the first tube has been replaced by an alter- 
nator which delivers an alternating voltage 
of ttegl and the latter is in series with rp. 
The voltage Aegl is the voltage developed at 
the plate of the first tube when a signal 
voltage e is impressed on the input of the 
first tube of Fig. 2A. 

If you will compare the two circuits you 
will find that they are electrically equivalent. 
Of course, we have omitted the "A" and "B" 
battery connections because we are concerned 
only with the action of the alternating volt- 
ages. Now we are interested in comparing 
the value of the grid voltage on the second 
tube with that of the voltage developed in 
the plate of the first tube. That is, we want 
vg to be as large as possible compared with 
µ8g1. It is evident that vg can never be as 
as great as Aegl. 

We shall see why directly. In the first 
place it will be seen that the voltage impres- 
sed on the second tube, vg, is only a part of 
the voltage across the resistance rg and the 

FIG. 2 -A FIG. 2-8 

These circuits are the equivalent of a single 
stage of the amplifier in Fig. 1. 

condenser C. This voltage is marked VI. in 
Fig. 2B. The reason for this is that part of 
the voltage V1 is used up in the condenser 
C, where it does no good. The only voltage 
that does any good is that which gets to the 
input of the second tube. 

Going a step further we notice that the 
voltage Vl is only a part of the total volt- 
age developed at the plate of the first tube 
(Aegl), for a part of the total voltage is 
used up in the plate resistance rp of that 
tube. It is evident, therefore, that there is 
no amplification in the coupling device, but 
on the contrary there is attenuation ; which is 
a polite way of saying that there is a loss 
instead of a gain. We amplify, say, seven 
times in the tube, and then lose perhaps 20 
per cent. of this in the coupling device, 
bringing our net amplification per stage down 
to perhaps five or a little more. The ampli- 

(Continued on page 1297) 
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The above curve shows the actual amplification 
obtained in a resistance- coupled amplifier. 
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act Letters from Home Set Constructors 
THE SET BUILDER'S PROGRESS 

Editor, RADIO NEWS: 
I wonder if the manufacturers realize the busi- 

ness- creating force of a publication like RADIO 
NEWS? Take my case for instance: in December, 
1925, a friend introduced me to his two -tube set 
and to RADIO NEWS of that month. That issue 
contained the "Regenerative Interflexr' story. I 
built this receiver. The following one contained 
Mr. Harris' "Balanced Regenerator" story, and I 
built that set also with good success, as I had 
done with the Interfiex. 

A little later a friend told nie very enthusiastic- 
ally of results he was getting with a Browning - 
Drake hook -up; and just then you published a 
B, -D. constructional article. So I tried that one 
also. Since that time I have made up four of 
these sets for friends who are, I believe, "in 
radio" solely by reason of having caught the germ 
from nie. 

Of course. all of this activity means the market- 
ing of quite a little radio merchandise, and all 
from a little spark kindled by RADio NEws. 

I am now using a set consisting of the Harris 
Balanced Regenerative Detector. preceded by a 
tickler reversed- feedback stage and with two trans- 
former- coupled A.F. stages following; and this I 
think the best of the four -tube hook -ups. 

C. E. LLOYD, 
R. F. D. 1, Spokane, Wash. 

HOW GEORGE DID IT 
Editor, RADIO NEWS: 

Looking over your January issue, I came across 
the story "The Invisible Net." After reading it, 

I thought of a little outfit I have attached to my 
receiving set. I am enclosing a diagram of the 
hook -up; it is a regular two -tube amplifier. The 
microphone is an ordinary 1500 -ohm telephone re. 
ceiver. At the output of the amplifier is a D.P.D.T. 
switch, so that either the receiving set or the min- 
iature "broadcaster" can be connected to the horn. 

As I am an experimenter by nature and a radio 
repair and service man by trade, I have a chance 
once in a while to make up something of this sort. 
I have a Browning -Drake receiver -which is very 

5 

A.F.T. 
3 :1 

4 TO 

LOUD 
SPEAKER 

- A+B- B+90V. 

Diagram of Mr. Greenlaw's first hook -up; the 
"mike" is a common 1500 -ohm phone receiver. 

popular in this district -and this outfit all in the 
sante cabinet. I have used this at five church 
entertainments. 

E] 
The diagram shows the outfit as originally made 

up, but I have since changed it so that I can con- 
nect either of two microphones; one at the set for 
the operator, and one in another room made up as 
a studio. Also I have a set of earphones connected 
with the horn so that the operator can listen to 
what is going to the horn. I have also two small 
switches to cut out either the earphones or the horn. 
At the entertainments I used a loud speaker that 
looks like a microphone for the studio microphone 
of the outfit. If the loud speaker is connected to 
the input of the outfit diagramed, conversation 
from the room where the loud speaker is can easily 
be heard. Hotting this will enlighten sorte of the 
readers of "The Invisible Net." 

A. W. GREENLAW, 
51 Willard St., Malden, Mass. 

THE FILADYNE CIRCUIT 
Editor, RADIO NEws: 

Just a line or two that may let the people back in 
the old country know that we get quite a bit of 
information from RADIO NEWS. Being a bunch of 
freshly- graduated amateurs from the division radio 
school, we try almost any old hook -up. And one 
we tried is the Filadyne circuit appearing in the 
November issue of RADIO NEWS. There were no 
data given, but we went ahead and made it. And 
it worked fine, using about 85 turns of No. 21 

wire on the primary and secondary, 130 
turns of No. 26 D.C.C. for the chokes; also \'T1 
tube, .0025 -mf. fixed condenser across the phones. 
these having 1000 ohms D.C. resistance. Had 45 
volts on plate and 4 volts on filament. 

(Continued on page 1270) 

LIST OF BROADCAST STATIONS iN THE UNITED STATES 
(Continued from page 1216) 

Radio 
Call BROADCAST STA. 

Letter Location 
: ñ 3á a'3 

W 1 B W, New Orleans. La, 270 20 
W.1 BY, Gadsden, Ala, 270.1 150 
WJBZ, Chicago Heights, Ill. 419.3 100 
W 11 D, Moosehead, Ill *370.2 1000 
WJPW, Ashtabula, Ohio 239.9 15 
W 1 R, !Pontiac, Mich, 516.9 5010 
W 1 U G, New York, N. Y. 516.9 250 
WJZ, !Bound Brook, N. J '454.3 50005 
W KAF. Milwaukee, Wis. 261 750 
W KAQ, San Juan, P. lt, * 940.7 500 
W KA R, East Lansing, Mich. ....285.5 1000 
W I(AV, Laconia, N. H. 225.8 100 
W K BA. Chicago, Ill. 209.7 200 
W I( BB, Joliet, Ill. 282.8 100 
WI( BC ]Birmingham, Ala. 225 10 
W KBE, Webster, Mass. 270.1 100 
W KBF, Indianapolis, Ind. 244 100 
W KBG, Chicago, Ill. (portable) .215.7 100 
WKBH, La Crosse. \Vis. 219.9 500 
W KBI, Chicago. Ill, 220,4 50 
W I(BJ, St. Petersburg, Fla. 280 250 
W K BL, Monroe, Mich. 252 15 
WKBM, Newburgh, N. Y. 285.5 100 
W KB N, Youngstown, Ohio 360 50 
W1(B0, Jersey City, N. J. 220.4 500 

W I( BP, Battle Creek, Mich. 290 100 
W I(BQ, New York, N. Y. 285 S 

W KBS, Galesburg, Ill. 361.2 200 
W I(BT, Now Orleans, La 212 50 
W I< BU, New Castle. Pa. (port. 1 _230 50 

W I( BY, Brookville, Ind, 2461 250 
WKBW, Buffalo, N. Y 362.5 5000 
WKBX, Harrisburg. Pa 
w KBY, Danville, Pa. iport) 
W I( BZ, Ludington, Mich, 255.2 15 
W I(D R, !So. Kenosha, Wis. 428.3 
W K I C. Lancaster. Pa, 219 50 
W K RC, Cincinnati, Ohio 325.9 & 422.3 2100 
W KY, Oklahoma City. Okla. ...,302.7 100 
WLAC. Nashville, Tenn 225,4 1000 
WLAL. Tulsa. Okla, 250 100 
WLAP. Louisville, Ky 275 20 
WLB. Minneapolis, Minn, 277.6 500 
WLBC, Muncie, Ind. 221.7 
WLB E, Brooklyn. N. Y. 
WLBF, Kansas City. Mn, 211,1 
WLBH, Farmingdale, N.Y, (port ) .220 
WLBC, Petersburg. Va :'2.3 
WLBI, East Wenona Ill. 290.9 
WLBJ, Cleveland. Ohio 300 
WLBL, !Stevens Point, Wis- 278 
WLBM, Boston, Mass, 100 
WLBN. Chicago, Ill. (port.l,. - .22225.4 
W LBO. Galesburg, Ill 243 100 
W CRP. Ashland. Ohio 220.4 15 
WLBQ. Atwood, Ill 230.6 25 
W LBR, Belvedere, Ill 335 15 

225 190 

250.0 
25 
30 

100 
250 
100 
760 
5lt 

CFAC. Calgary, Alta 434.5 500 
rFCA. Toronto. Ont 550.9 500 
GFCF, Montreal, Que 410.7 1610 
ItFC H. Iroquois falls. Ont 499.7 250 
CFCK, Edmonton, Olta 516.9 50 
CFCN, Calgary. Alta 4915 1800 
CFCQ, Vancouver. B. C 410.7 10 
CFCT, Victoria, Ti. C 329.5 500 
CFCY, Charlottetown. P. E. I 312.3 50 
CFDC, Vancouver, B C 410.7 10 
ISFGC, Brantford. Ont 290,9 50 
OFJC, Kamloops, B. C 207.7 15 
CFLC, Prescott, Ont 296.9 50 
CFMC, Kingston, Ont 267.7 20 
CFQC, Saskatoon, Cask 329.5 500 
CFRC, TCingstnn, Ont 207.7 500 
OFYC. Burnaby, B. C 410.7 500 
'ot:mla rd or ens 'ton' frrnernry. 
!Location of transmitter only 

Radio 
Call BROADCAST STA. 

Letter Location 3É á3 

W LBT, Crown Point, Ind 230 100 
WLBU, ('anastnta, N. Y 220 5 
W L B V, Mansfield, O 230.6 50 
WLBW, Oil City, Pa 321 250 
WLBX, Long Island City, N.Y...230.6 250 
WLBY, Iron Mountain, Mich, -.249.9 50 
W LBZ, Dorer- Foxemft, Me 299 250 
W LC I, Ithaca. N. Y. 260 50 
W LIB, !Elgin, Ill 202.8 9000 
WLIT, Philadelphia, Pa. 394.5 500 
W LS, !Crete, Ill. *344.6 5000 
W LS1, Edgesvlod, R. L 440.9 500 
W LTS, Chicago, Ill. 258 100 
W LW. !Harrison, Ohio *422.3 5000 
W L W L, New York, N. Y. 304.4 5000 
WMAC, Cazenovia, N. Y. 275 100 
W MA F, Dartmouth, Mass. ......410.9 1000 
W MAI(, Lockport, N. Y. 205.5, 1000 
WMAL, Washington, D. C. 293.9 500 
WMAN, I'aluntbus, Ohio 277.6 511 
W MAGI, Chicago, Ill. *447,5 1000 
WMAY, St. Louis. Mo. ' IS 11'0 
WMAZ, Macon. Ga. 261 500 
W MBA, Newport, R. I. (port. )..249.9 100 
WMBB, Chicago, Ill. 250 '00 
W M BC, Detroit, Mich. 256.4 100 
WMBD, Peoria Heights, Ill 279 250 
W M B E, St. Paul. Minn. O20 5 

WMBF, Miami Beach, Fla. , 384.4 500 
WMBG, Richmond, Vm 220 10 
WMBH, Chicago, Ill. (port.) 200 100 
WMBI, Chicago, Ill. 280.3 500 
W MBJ, Monessen, Pa. 277.6 50 
W MBK, Hamilton, O. 60 10 
W M BL, Lakeland, Fla. 410 10 
W M B M, Memphis, Tenn. 215 10 
W M BO, Auburn, N.Y. 230 200 
W MBQ, Brooklyn. N.Y. 210 100 
W M B R, Tampa, Fil 250 100 
WMBS. Harrisburg. Pa 200 500 
WMBU, Pittsburgh. P" 230.1 50 
W M B W, Youngstown. O. 279 50 
W M BX, Columbus. Miss. 205.3 100 
W M BY, Bloomington, Ill. 291.1 15 
W MC, Memphis, Tenn. 499 7 500 
W MCA, !Hoboken, N. T 340.7 500 
WMHA. New York. N. Y 230 30 
WMPC, T.apeer, Mich. 202 20 
W M R1, Jamaica, N. Y 227.1 10 
W MSG. New Yorta. N. Y. n112.8 5500 
WMVM, Newark. N. J 475,9 000 
WNAB, Roston, Mass 280.2 100 
WRAC, Boston, Sials 420.1 500 
W NA D, Norman, Okla, 254 500 
WNAL, Omaha, Nebr. - 258 500 
WNAT, Philadelphia, Pa. 250 500 
WNAX, Yankton. S. Dok. 213 100 
WNBA, Forest Park, Ill. 238 500 

Radio 
Call BROADCAST STA. 

Letter Location 

dz" 
b Ñ 

G iF a3 
W N B F, Endicott, N. Y. 203.4 50 
WNBH, New Bedford, Mass. 248 250 WNI, Newark, N. J. 330 130 
WNOX, Knoxville, Tenn 21 ;7.7__500 
W N RC, Greensboro, N. C. 223.7 10 
WNYC, New York, N. Y. 526 1000 
WO.A1, Sun Antonio, Tax. 391.5 5000 
W OAN, Lawrenceburg, Tenn. ,, 356.4 500 
WOAX, Trenton, N. J. .240 500 
WOBB, Chicago, Ill, 555.2 5 
WOC, Davenport, Iowa 0185.6 5000 
WOCB, Orlando, Fla, 293.7 250 
WOCL, Jamestown, N. Y. 275.2 15 
WODA, Paterson, N. J. '100.7 1000 
W01, Ames, Iowa *270.1 750 
WOK, !Homewood, Ill, 'tilt 20005 
WOKO, Peekskill, N. Y 233 50 
WOKT, Rochester, N. Y "40 1000 
WO MT, Manitowoc, Ris, 254.1 50 
W00, Philadelphia, Pa, '08.2 505 
WOOD, Femwood, Mich- 242 1000 
WOO, Kansas City, Mo. 278 1000 
WOR, Newark, N. J. 405.2 500 
WO R D, !Batavia. Ill, 275 5000 
WOS, Jefferson City, :do 410.9 500 
WOW, Omaha, Neb. 526 10011 
WO W 0, Fort Wayne. Ind. *227 1200 
W PAB, Norfolk. Vt 319 100 
WPAK, Fargo, N. Dak. 275.1 50 
WP AP, Cliffside, N. 1 361.2 105 
WPCC, Chicago, Ill. 258 500 
W PC H, New Toni. N. T 271 500 
WPM), Buffalo, N. Y. *205.4 100 
WPEP, Waukc! ran, Ill, 221.6 500 
WPG. Atlantic City, N. J. 299.8 5060 
WP RC, Harrisburg, Pa, 215.7 100 
WPSC, State College, Pnma. _2110 505 
WPSW, Philadelphia. Pa 220.1 50 
WQAA, Parkeshurg, Pl 224 500 
WQAE, Springfield, Vt. 216 50 
WOAM, Miami, Fla 285.5 750 
WQAN, Scranton, Pa, 250 100 
WOAO, !Cliffside, N. J. 301.2 150 

WQ1, Chicago, Ill 417.5 1000 
WRAF, Laporte. Ind .2 .7 100 
W RA H, Providence, R. I. 231 450 
W RAI(, Escanaba, Mich, 250.3 100 
WRAL, Ithaca. N. Y. 365 25 
WRAM, Galesburg, Ill- 214 100 
WRAV, Yellow Springs, Ohio 263 100 
WRAW, Reading, Pa- 238 100 
WRAX, Philadelphia. Pa. 267.7 ' -00 
WRBC, Valparaiso, Ind- 278 500 
WRC. Washington. D. C. 11168.5 1050 
W RCO, Raleigh. N. C. 252 100 
WREA, Shillington, Pa 300 350 
WRFC, 1Whitehaven. Tenn- 214 10 
W RED, Lansing, Mich- 205.5 500 
W R H M, Minneapolis, Minn. 272 1000 

LIST OF CANADIAN BROADCAST STATION CALLS 
CHCO, Huntsville, Ont 217.8 
CHCS, Hamilton, Ont 310.7 10 
CHCY, Edmonton, Alta 510.9 250 
CHIC, Toronto, Ont 356.9 500 
CH LC, Summerside, P. E. I 207.7 25 
CH NC, Toronto, Ont 350.9 100 
CHNS, Halifax, N. S 322 ,4 100 
CH RC, Quebec, One 340.7 5 
CHUC, Saskatoon, Sask. 329.5 500 
CHWC, Regina, Sask 312.3 15 
CHXC, Ottawa, Ont 444 5 250 
CHYC, Montreal, Que 410.7 710 
Cl BC, Toronto, Ont 291.1 -350.9 500 
CJCA, Edmonton, Alta 510.9 500 
CJCF, Kitchener, Ont 217.8 25 
MC I. Toronto. Ont 291.1 
COCCI. York, Ont 291.1 1000 
Cale, London, Ont 329.5 500 

MC, Lethbridge. Alta 267.7 55 Cl R. Sea Island. B. C 291.1 55 
C1 R M, Moose Jaw, Sask 296.9 50 
CISC, Toronto. Ont. 456 9 5n0 
CJTC. Calgary. Alta 414 5 250 
Cl WC, Saskatoon, Sask 329.5 250 
Cl VC. Searhoro, Ont 2911 500 
CKAC. Montreal, Que 410.7 1200 
CKCD, Vancouver. B. C 410.7 1000 
CKCI. Quebec, Que 140.7 22 
CKCK, Regina, Cask 112.5 500 
CKCL, Toronto. Ont 4x56.9 500 
CKCO. Ottawa, Ont 414 5 100 
CKCR, St. George. Ont 267.7 25 
C KC V. Quebec, One 410,7 50 
CKCW, Burketon Junction. Ont 210.5 5000 
CKCX, Toronto. Ont 291.1 500 

Radio 
Call BROADCAST STA. 

Letter Location 3f G3 

WRIC, Hamilton, Ohio 270 100 
WRM, Urbana- Champaign, Ill. -272.6 1000 
W R M U. Richmond Hi11,N.Y- (port. )236 150 
WRNY. !Coytesvllle, N. J 

J 
7" 8 500 

W R R, Dallas, Texas 246 500 
WRRS, Racine, \Vis 360 10 
W RSC, Chelsea, Mass, 270.1 15 
W RST, Bay Shore, N. Y. 211.7 150 
WRVA, Richmond, Va, 256 1000 
WSAI, !Norwood, O. 325.9 5000 
WSAI, Grove City, Pa. 2.20 210 
WSAN, Allentown, Pa, 229 100 
WSAR, Fall River, Mass 132 IGO 
WSAX, Chicago, 111. (port-) ,., 268 Ion 
WSAZ, Pomeroy. Ohio "04 10 
WSB, Attsnta, Ga- 423.3 1000 
WSBC, Chicago, Ill- 288_3 1500 
WSBF, St. Louis, Mo- 273 250 
WSBT, South Bend. Ind 315.6 5110 
WSDA, New York, N. Y. 263 250 
WS EA, Vtrgtnta Beach. Va. .... 510.9 100 
WS! X, Springfield, Tenn, 210 110 
WSKC, Bay City, Stich *260.7 500 
WSM, Nashville. Tenn 282.0 5000 
WSM B. New Orleans. La :t19 roil 
WSM H, Owosso, Mich. 210 20 
WSM K, Barton. Ohio 275 105 
WSO E, Milwaukee, Wis, 246 500 
WSO M, New York. N V 288,:; no 
WSRO, Hamilton, Ohio 252 100 
WSS H, Boston. Mass 101 100 
WS U I , Iowa City, Iowa 483.0 5110 
WSVS, Buffalo, N. Y. 210.8 50 
WSY R. Syracuse, N. Y. 352.7 500 
WTAD, Quincy, Ill 296 50 
WTAG, Worcester. Mass, 545.1 500 
WTAL, Toledo, Ohio 252 100 
WTAM, Cleveland, Ohio *389.4 2500 
WTAG, Eau Cln ire. Wis. 251 5000 
WTAR, Norfolk, Va, 261 100 
WTAS. !Batavia, Ill- 275.1 5000 
WTAW, College Station. Texas _270 500 
WTAX, Streator, Ill. 231 50 
WTAZ, Lambertville, N. J. 201 15 
WTHO, Ferndale. Mich. 107 505 
WTI C, Hartford, Conn, 475.9 500 
WTRC, New York. N- Y 239.9 100 
WTRL, Midland Park. N. J 280.2 15 
W W A E, Chicago, Ill 241.0 10000 
WW1, Detroit. Mich, *352,7 1000 
W W L, New Orleans, La. 275 100 
W W NC, Asheville. N. C. 254 100 
W W RL, Woodside. N. Y. 258.5 100 
W W VA, Wheeling. W. Va 318.9 100 
2XAD, Schenectady, N. Y. ,..22.6 -20.2 1000 
2XAF. Schenectady, N. Y. ....32.79 10000 
WRES. Wollaston, Mass 295 50 
W R H F, Washington, D. C. 236 50 

CKFC, Vancouver, B. C 410.7 50 
CK MC, Cobalt, Ont 247.8 5 
CI<NC, Toronto, Ont 358.9 500 
CKOC, Hamilton. Ont 440.7 50 
CKPC, Preston, Ont 247.8 8 
CKSH, St. Hyacinthe, Que. 112.1 50 
CKY, Winnipeg. Man. 351.4 500 
CNRA, Moncton, N. B. 322.4 500 
CNRC, Calgary, Alta 4415 500 
CNRE, Edmonton, Alta 510.9 500 
CNRM, Montreal. Quo 410.7 1050 
CNRO. Ottawa, Ont 414 5 500 
CNRR, Regina. Cask 312,2 500 
CNRS. Saskatoon, Rook 329.5 500 
CN RT, Toronto. Ont 310.9 500 
CNRV. Vancouver. R. C 291.1 500 
CNRW. Winnipeg, Man 384.4 500 

www.americanradiohistory.com

www.americanradiohistory.com


1252 Radio News for April,, 1927 

SURGEON'S FORCEPS HANDY 
It is said that radio has contributed some- 

thing to surgery, especially in making pos- 
sible the care of the sick at sea under the 
direction of the surgeon on land. So it is 
fitting that surgery should contribute some- 
thing to radio ; in fact it can contribute to 
the radio set builder the very best tool he 
can have in his kit -box. I refer to the 
surgical instrument known as the Murphy - 
Pean hemostatic forceps. This is an instru- 
ment in common use by surgeons for grasp- 
ing bleeding vessels. It is inexpensive and 
can be readily obtained from the nearest 
surgical instrument dealer, or may be order- 
ed through any druggist. 

This instrument has many advantages over 
all pliers or similar tools used for radio 
construction. It is 6% inches long, of light 
weight, rather flexible, but very strong. The 
blades are serrated, thus enabling it to grasp 
and hold tightly any object of small size, 
whether it be round, square or flat. Even 
round, smooth objects, which ordinary pliers 

The hemostatic forceps used by surgeons will 
be found to be a handy tool to have in the set - 

constructor's tool -box. 

will not even pick up, can be grasped very 
firmly. The size, contour and rough sur- 
face of the jaws adapt them especially for 
turning down firmly and with the greatest 
ease the thumb -nuts on terminals, with a 
sort of pipe- wrench effect. 

Lengths of bus -wire or other objects to 
be soldered can be held firmly in any posi- 
tion. It will be noted from the accompany- 
ing illustration that the handles are provided 
with a spring lock. Thus any object grasped 
is immediately locked in a strong grip, if 
desired, and can be quickly released by a 
slight side -pressure on the handles. This is 
very useful in soldering, as two or more ob- 
jects can be held and locked in the position 
desired, leaving both hands free for handling 
the iron and the solder. 

The instrument has many other uses. It 
can grasp a screw by the head and start it 
in a hole far down in the bottom of the 
works, even through a maze of wires. Or a 
screw can be grasped by the shank or head 
and shoved into the narrowest crevice to be 
started on its way. It can reach like a 
strong, slim hand into the deepest and most 
inaccessible places and pick out any small ob- 
ject. Terminal nuts can be tightened, re- 
moved or replaced in the most awkward situ- 
ations with ease. 

The instrument is not adapted to bend- 
ing heavy bus-wire ; but for every other 
purpose for which pliers are used about a 
radio set it is vastly better than the ordin- 
ary pliers of commerce. I assure radio 
fans that this is a radio wrinkle which will 
work for them and pay its way every time 
there is wiring or adjusting to do. It will 
save them much time, keep their dispositions 

from 
from 

souring and eliminate the bad words 
their vocabularies. 
Contributed by H. B. Beeson, M. D. 

TWO THIMBLES FORM 
CONDENSER 

Sometime in his career the inveterate ex- 
perimenter generally finds himself, about 11 
o'clock in the evening, without some very 
important "gadget" that is absolutely neces- 

BINDING 
POSTS 

With two thimbles, a strip of thin brass and a 
few odds and ends, an excellent low- capacity 

variable condenser can be made 

sary to carry out the work on hand. There- 
fore, if you should encounter such a prob- 
lem and happen to need a small -capacity 
variable condenser, here is one that can be 
made easily and quickly. 

Two sewing thimbles (of the advertising 
variety, stamped from aluminum), are used. 
A hole is drilled through the top of one of 
them, to take a piece of 1/16 threaded brass 
rod, which is fastened in place by two nuts. 
A hole is drilled also in the top of the sec- 
ond thimble. A bolt is passed through this 
and through a piece of insulating material, 
which forms the base of the instrument. A 
piece of brass is bent into a U- shaped brack- 
et, as shown, and three holes drilled in it, 
one in the bend and the others in each end, 
for mounting purposes. A nut to take the 
threaded brass rod is then soldered over the 
hole in the top of the cross -piece. This hole 
and nut allow the raising and lowering of 
the upper thimble in respect to the lower 
one. A binding post can be fastened to the 
end of the threaded rod for use as a 
handle. All the insulation necessary between 
the two thimbles is a heavy coat of shellac 
on the lower one. This prevents a short - 
circuit in case the upper thimble is lowered 
too far and touches the bottom one. 

In order to make connections to the two 
plates of this condenser, one wire is con- 
nected to one of the screws holding the 
square bracket, and another to the metal 
strip which is fastened beneath the edge of 
the thimble mounted on the base. This strip 
can be made of several thicknesses of tinfoil, 
brought out to a binding -post on the base. 

Contributed by Donald F. Holaday. 

COIL FORMS FROM COMBS 
Coils may come and coils may go, but 

the home constructor continues to "roll his 
own." Hence a suggestion how to make a 
very simple (and at the same time exceed- 
ingly efficient) coil form from ordinary 
combs, obtainable anywhere for a few cents, 
might be of interest. 

Combs, as we know, are usually made of 

either hard rubber or celluloid, and therefore 
have excellent dielectric qualities. The teeth 
come in a variety of sizes, either coarse or 
fine, and are so spaced that they allow vari- 
ous sizes of wire to be threaded in between 

. them. Thus we grasp the possibility of 
using this very common toilet article in our 
endeavor to obtain the perfect coil -form. 
And, truly, it is close to being perfect ac- 
cording to specifications outlined by the 
Bureau of Standards, insofar as it permits 
spaced winding, optimum size wire for fre- 
quency intended, minimum of dielectric loss 
in the coil support, and, of equal import- 
ance, mechanical ruggedness. 

The figures are self -explanatory. It re- 
mains only for the builder to adapt this idea 
to the particular type of coil desired, 
whether of the receiving or transmitting 
type. 

Above are suggested two uses to which rub- 
ber combs can be put. There are many other 

possibilities. 

As a final word, the comb for use as a 
wire spacer and low -loss support is un- 
beatable for loop construction. 

Contributed by Geo. S. Turner. 

A PLACE FOR THE IRON 
A scheme for holding an electric soldering - 

iron, when it is not in use, is simply to bore 
a hole in the work table at a convenient 
point and to drop the tool through it. The 
opening should be slightly larger than the 
shaft of the iron, but not so large that the 

By drilling a hole in the table or work -bench 
large enough to admit all but the handle of the 
soldering -iron, a safe place is provided for 

this device. 

wooden handle can slide through. This ar- 
rangement makes the inconvenient soldering - 
iron stand unnecessary. It is safe, and posi- 
tively prevents accidental burns. You cannot 
beat it for simplicity. 

Contributed by W. W. Somers. 
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NEUTRALIZING ELECTRO- 
MAGNETIC COUPLING 

P. W. \Villans and the Igranic Electric 
Co., Ltd., describe in their British patent 
No. 260,324 a method of neutralizing mag- 
netic coupling existing between the input 
and output circuits of a vacuum -tube ampli- 
fier. Reference to the accompanying illus- 
tration shows a tube V provided with a 
tuned input circuit Ll, Cl, and a similar 
output circuit L2, C2. Normally, the posi- 
tion of the two inductances is such that 

A method for neutralizing electromagnetic 
coupling by introducing a counter electro- 
motive force in the input circuit. This is 

accomplished by coils L3 and L4. 

there is an appreciable magnetic coupling 
between the two, sufficient to sustain the 
generation of oscillations. The effect of 
titis coupling is neutralized by the inclusion 
of two auxiliary inductances L3 and L4. 
The inductance L3 is tightly coupled 
to the inductance Ll and the induc- 
tance L4 is similarly coupled to the in- 
ductance L2. The number of turns on 
the auxiliary inductances L3 and L4 is 
smaller than that of the main inductances 
Ll and L2. The inductances L3 and L4 
are connected to form a closed circuit, and 
are arranged so that potentials transferred 
from the output to the input circuit tend 
to oppose any regenerative effect between 
the two circuits. A further feature of the 
invention is the grounding of the two 
inductances L3 and L4. -lf ireless World. 

NEUTRALIZING CAPACITATIVE 
COUPLING 

Another British patent, granted to the 
same patentees, describes a method of neu- 
tralizing capacitative coupling, which is 
brought about through inter- element ca- 
pacity or stray capacity in the circuits. The 
arrangement is shown in the accompanying 
illustration as applied to a two -stage radio - 
frequency amplifier. Two tubes V1 and V2 
are connected through the usual tuned cir- 
cuits, the input of the system being an 
inductance Ll tuned by a capacity Cl. The 

A circuit for neutralizing the capacitative 
coupling existing between two or more stages 

of radio -frequency amplification. 

plate circuit contains an inductance L2 
tuned by a capacity C2. The plate end 
of the inductance L2 is coupled through a 
capacity C3 and a grid leak R to the input 
of the tube V2. An inductance L3 tuned 
by a condenser C4 is included in the plate 
circuit of the tube V2, and the three oscil- 
latory circuits are tuned substantially to 
the same frequency. The stabilizing ar- 
rangement comprises three inductances L4, 
L5 and L6, which are respectively coupled 
to the inductances L1, L2 and L3. One 
side of the inductances L4, L5 and L6 is 
common, while the free ends of L4 and L5 
are joined through a capacity C5, and the 
free ends of L5 and L6 are joined through 
another capacity C6. The direction of the 
windings of L4, L5 and L6 is so arranged, 
with respect to the inductances to which 
they are coupled, that the potentials in- 
duced by them into the main oscillatory 
circuits tend to oppose those which are in- 
troduced by regenerative effects. -TT ireless 
World. 

RESISTANCE- CONTROLLED 
REGENERATION 

N. H. Clough describes in his British 
patent a method of controlling regeneration 
by a variable resistance. The illustration 
shows an ordinary single -tube regenerative 
circuit in which the input circuit consists of 
an inductance L1, tuned by a condenser Cl, 
tightly coupled to a tickler coil L2. The 
usual grid condenser and leak are shown at 

This is an orthodox regenerative circuit, except 
for the coil L3 and resistance R2. This acts 
as an absorption circuit and is effective in con- 

trolling regeneration. 

C2 -R1, and the phones at T. The coupling 
between Ll and L2 is sufficiently great to 
cause oscillations to be generated, the 
coupling, of course, being fixed. Variably 
coupled to the inductance Ll is another in- 
ductance L3 shunted by a variable resist- 
ance R2. This resistance -controlled circuit 
consists of one or more turns of resistance 
wire; or it may be one or snore turns of 

Here is a very unusual 
circuit to which the 
name "retrosonic" is 
given. The first tube 
employs the usual re- 
generative coupling. 
This is coupled to the 
grid and plate of a sec- 
ond tube which is de- 
void of the usual "B" 
voltage. The output of 
this tube feeds into an 

A.F. amplifier. 

j , -- ,-. 
ìlllllllllllllll ! 

copper wire shunted by a resistance.-TVire- 
lcss TT'orld. 

A RADIO -ACTIVE MICROPHONE 
A novel arrangement for translating sound 

waves is described in U. S. patent No. 1,605,- 
295, granted James E. Shrader, of Edgewood, 
Pa., wherein the usual form of microphone is 
replaced by a space -current path M compris- 
ing two elements of radio -active material. 
This device is connected to a suitable form of 
amplifying circuit, for building up the weak 
electrical impulses created by the radio -active 
microphone. The battery B, connected in 
series with M, provides the source of poten- 

A circuit employing a "radio- active micro- 
phone." The sound waves vary the space cu- 

rent between plates 1 and 2. 

tial, and the amount of current passing be- 
tween plates 1 and 2 of the microphone is 
dependent upon the disposition of air pres- 
sure. Thus, the current flowing is varied by 
the impression of sound waves on the radio- 
active microphone. 

THE "RETROSONIC" CIRCUIT 
This circuit is the joint production of John 

Wilcockson and Harold William Roberts. of 
Sheffield, who have recently been granted a 
British patent covering the principles of the 
circuit. The invention has for its object 
the provision of a circuit in which great 
amplification is claimed. the inventors stating 
that a 3 -tube set will give a volume equiva- 
lent to that of an ordinary receiver having 
five or six tubes. In the present invention, 
three tubes are provided, but the "B" potential 
is applied directly between the plate and grid 
of two of the tubes only. The set depends 
for its operation upon the application of a 
difference of potential between the plate and 
grid of the remaining tube by the employ- 
ment of a radio- frequency coupling. com- 
prising a primary coil located in a loop cir- 
cuit fed from the aerial and a secondary 

(Continued on page 1282) 
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BROADCASTERS, NOTE 
Editor, RADIO NEWS: 

Why do so many broadcasting stations 
forget that the reason that they are broad- 
casting is the indirect advertising that some 
one gets out of it? 

It certainly is aggravating to sit and listen 
to some announcer who tells all about the 
composer of a song, who is going to sing it, 
and a few more things that do not interest 
the public -and then forgets to tell who is 
doing the broadcasting. 

One night I was listening to a very good 
program and was anxious to know who was 
putting it out. At the end of one hour and 
fifteen minutes I got mad and pushed the 
switch. 

Some one ought to tip off the stations that 
it will not take much of their valuable time 
to give their call letters. 

GENE UTZ, 
Middletown, Ohio. 

THE AURORA AND RADIO 
Editor, RADIO NEWS: 

In reply to the inquiries of Dr. Bela 
Gati, published in the February, 1927, issue 
of RADIO NEWS. (Since the date of the 
experiments in 1919, much comment has 
reached me in regard to the experiments in 
reference to the electrical nature of the 
Aurora Borealis.) 

"What was the leakage of the telephone 
circuit which was measured "? 

This value was not determined, and 
guessing is not scientific. 

"Was a D.C. measuring instrument used, 
or a barretter on audio -frequency current "? 

A D.C. voltmeter was used. A polarity - 
reversing switch was used to reverse the 
polarity on the voltmeter. 

"Was there no direct- current electric -car 
line in the vicinity "? 

There was not an electric -car line within 
thirty miles of the testing location or any 
part of the test line. The experiments were 
conducted at a small town (Perry, Ralls 
County, Missouri) about 125 miles north- 
west of St. Louis. 

Since the date of the experiments they 
have been repeated. The voltage values 
have not always compared, neither has the 
frequency of oscillation. The facts how- 
ever, seem to indicate and, to some, prove 
that the Aurora Borealis develops an alter- 
nating voltage lower than any found in 
commercial use at the present time. 

CHESTER L. DAVIS, PH.D., 
251 Oneida St., Milwaukee, Wisc. 

DOUBLE- GROUND EXPERIMENTS 
Editor, RADIO NEWS : 

I have been reading with interest the 
articles which have been appearing lately, 
in RADIO NEWS, on the subject of double - 
ground reception systems. A year ago, after 
considerable experimentation, I started to 
build special sets that would give good re- 
sults when used with a double -ground sys- 
tem, making use of any two separate 
grounds available (and using rods when nec- 
essary). Now I have given up this sys- 
tem since the double ground is not reliable : 

that is, a set may be carefully installed and 
produce very good results, but it will not 
continue to operate satisfactorily unless ad- 
justments are continually made to make up 
for the changes in the resistance of ground 
between the two grounds. In some cases the 

conditions will change back to the original ; 

however, entirely satisfactory results seem to 
be impossible for any length of time. I 
might mention that I have made installations 
in various locations and have found the same 
trouble in each case. The changes are par- 
ticularly frequent when the ground is sandy, 
indicating that moisture must have a great 
deal to do with the fluctuations in the resist- 
ance of the system. 

As to advantages, static is, of course, re- 
duced a great deal, but interference from 
near -by sources such as vibrating chargers, 
X -ray machines, etc., that have any connec- 
tion to the ground, such as through the 
house -lighting system, is hardly reduced at 
all. A receiver which has no tendency to 
oscillate will not give very good results 
with two grounds. When a set is working 
properly with the double -ground system it is 
possible to pick up DX about as well as if 
an aerial and ground was used. 

I have not done much work with real 
underground aerial systems, but I am con- 
vinced that the most practical system is the 
standard aerial- and -ground method (with its 
modification, the loop). 

NORMAN S. MCINTYRE, 
30 Milford Ave., Newark, N. J. 

(While our correspondent has not been en- 
couraged to continue his work, it is appar- 
ent that local conditions were especially un- 
favorable, due to the lock of moisture in the 
soil. A plate buried in dry sand is not truly 
grounded. We believe that, while ground 
reception is still in the experimental stage, 
the results obtained so far are on the z hole 
encouraging to further research. - EDITOR). 

DANGERS OF BARGAIN 
SEEKING 

Editor, RADIO NEWS: 
In regard to your November article, "An 

Installation Grafter," and a reader's reply 
in your January number, it is well to re- 
member that in nearly every instance, a 
majority at least, the reason people have 
not received the quality and performance in 
their sets and installation with service after, 
that they expected, has been largely due to 
the public's carelessness in considering the 
business character of the firms they patron- 
ize, and allowing prices to decide the pur- 
chase, or in choosing a service man later. 

There are firms and individuals in every 
vicinity whose good character are recog- 
nized, but whose service is not patronized 
because of the fairly common human desire 
to get a "bargain" in anything. The re- 
liable radio dealer and service man must 
maintain prices commensurate with equal 
service and quality in other lines of business. 

The expenses attached to installing sets 
and maintaining a service department are 
large enough to receive serious considera- 
tion, and they must be met by purchase price 
or direct charge. A "skimpy" profit must 
mean skimped quality or service, and is the 
motivating cause for attempting to sell the 
buyer something more that he neither needs 
nor desires. 

It is for the best interests of the public 
to understand that "radio" has become an 
enormous business, that it requires a higher 
degree of training than ordinary electrical 
work, such as house wiring, and somewhat 
of the skill of the clockmaker in adjusting 
and repairing receiving sets. The modern 
receiver with its several stages of amplifica- 

tion, special circuits and shielding, requires 
more knowledge, skill and tools than many 
"schoolboy builders" or neighborhood tink- 
ers" are able or willing to apply to sets not 
their own, no matter how successful they 
have been in building two or three of a cer- 
tain type for themselves. 

The indicated safe way, that some are 
learning at their own expense, is to buy only 
from . reliable firms, expect to pay a fair 
price and, if you wish good service later, 
patronize those who offer this service under 
a direct charge, just as one would engage 
an electrician or auto mechanic. 

The November article was no more true 
of the radio business in general than to say 
all men are crooks because a certain per cent. 
are in jail all the time; and the natural sift- 
ing of the business, as it becomes stabilized, 
has had a rather rapid tendency to eliminate 
the type of store service which was the sub- 
ject of the article, in favor of authorized 
dealers in nationally -known receivers and ac- 
cessories. 

When money is lent, the lender wants to 
know something about the security ; the 
same judgment should be used before invest- 
ing in radio. In either case, one is apt to 
lose money or its equivalent, from a desire 
to make an apparent profit not necessarily 
realized in final results. 

A. KLINGBEIL, 
Ashtabula, Ohio. 

(Our correspondent hits the nail on the 
head in pointing out that the man who tries 
to get something for less than it is worth is 
apt to get less than his money's worth. 
Nevertheless, the radio purchaser who has 
spent sonze of his time in studying radio is 
much better fitted to choose wisely in his pur- 
chases than the one who is absolutely ig- 
norant and at the mercy of any glib -tongued 
talker. Well -informed customers put a pre- 
mium on honesty in dealers. EDITOR.) 
AMATEUR TELEGRAPH SERVICE 
Editor, RADIO NEWS : 

I am enclosing an article which appeared 
recently in one of the New York newspapers 
(concerning the delivery within one hour 
of a radio message, sent through an Italian 
amateur, and delivered to the addressee in 
Washington, by an American amateur) and 
think that this should be of interest to the 
average broadcast listener, as their attitude 
toward the transmitting amateur is decidedly 
poisonous. 

I just wish to state, that while the time 
taken to deliver the above -mentioned mes- 
sage is unusually short, an amateur is al- 
ways willing, in fact, happy to send a radio- 
gram for anybody ; any member of the Am- 
erican Radio Relay League will at any time 
accept a message for any part of the United 
States or of the world, free of charge. De- 
livery in the United States is pretty certain. 
as there are at the present time about 15,000 
transmitting amateurs. 

WILLIAM BRADY, 2ABP, 
2521 Woodbine St., Brooklyn, N. Y. 

ANOTHER GRAFTER 
Editor, RADIO NEWS: 

In regard to the "Confessions of An 
Installation Grafter," and the subsequent 
correspondence, I have found in my radio 
experience that there are radio repair 
grafters; in fact I am the victim of one. 

I owned a five -tube Erla set, which gave 
(Continued on page 1295) 
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WHAT DOES IT RUN ON? 
Newest product of 

the well -known Detroit 
manufacturer as told 
in the November issue 
of Engineering Works 
Review: "For sale, 5- 
tube radio receiver with 
loud speaker, Ford start- 
er and generator, Ford 
coils and a box of 
radio parts." We sup - 
pose the latter is in 
case of breakdowns. 

Contributed by John S. Hocking. 

BOYS WILL PLAY 
Latest progress in 

scientific circles, as re- 
lated in the Baltimore 
American, Jan. 16: 
"Diagram showing how 
a powerful BEAN 
transmitter . This 
we found to be in con- 
nection with signalling 
the distant planets, and 
we sure would like to 
see the fellow that 
could use a bean shooter that many 

Contributed by Win. 

FOR 

miles. 
H. Hulse. 

MARINE NAVIGATION? 
\Ve suppose that the 

article mentioned in the 
Seattle Daily Times of 
Dec. 29, viz: "For sale, 
SUPER -BAIL antenna, 
$7.45," is some sort of 
a combination radio an- 
tenna and bailing 
equipment for life =_ 

boats. Yet we have s 
heard a rumor that it 
can be used to ad- 

who are in trouble with the vantage by those 
police. 

GOING TO THE DOGS 

are 
that outfit. 

"bigger 

Lovers of dogs will 
please note this adver- 
tisement in the San 
Francisco Examiner of 
Jan. 13: `Radio wanted, 
5 tubes or more, for 
pedigreed dog. Happy 
Home Kennels." Now 
there is a kennel that 
surely does treat its 
pups right. We would 
lie willing to wager 

and better" dogs from 

Contributed by L. G. Kean. 

FIGHTING THE H. C. L. 
Item of interest in 

the Jan. 16 issue of 
the New York Ameri- 
can: "Many SHIRTS 
in programs recently at 
WJZ have resulted 
from fan mail." No, 
Oswald, there is no 
chance for you to get 
a new shirt of madras 
or silk. All the shirts 
these days are of note 
paper. No, you can't have a pink -and -violet 
perfumed one, either. 

Contributed by E. C. Kuerr. 

Contributed by R. G. Lund. 

TEN PLATES A DAY KEEP THE 
AWAY DOCTOR 

An announcement in 
the Albany Knicker- 
bocker Press of Jan. 
16 of "HEALTH Ra- 
diant Condensers." 
should make the medical 
profession look to its 
laurels. Instead o f 
violet -ray machines and 
other things of like 
nature, all that the 
sick have to do is to 
get the radiations from such a condenser. 

Contributed by Chas. L. Spence. 

WE BID SIX WITHOUT, (LOOKING) 
Reaction, due doubt- 

less to the bridge craze, 
as expressed in the 
New Haven Sunda y 
Register of Jan. 16: 
"WEAF, New York, 
broadcast 3834 HON- 
ORS in 1926." We 
sent Mike of the In- 
vestigation Dept. to re- 
port this prolonged 
bridge session and he 

reported that \VEAF was 67c to the good. No 
wonder, with that honor score! 

Contributed by H. Naftol. 

MAYBE HE GOT ICELAND? 
Frigid gesture from 

t h e Chicago Evening 
Post of Jan. 13: "I 
have heard two foreign 
stations on the COLD- 
ER waves, one in 
Birmingham and the 
other in Peru." This 
is the first time that 
we had any idea that 
stations were using 
anything other than 
radio waves to broadcast 
been water waves. 

on. These must have 

Contributed by John Marsh. 

IF you happen to see any humorous mis- 
prints in the press we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the news- 
paper or magazine is submitted with date 
and page on which it appeared. We will pay 
$1.00 for each RADIOTIC accepted and 
printed here. A few humorous lines from 
each correspondent should accompany each 
RADIOTIC. The most humorous ones will 
be printed. Address all RADIOTICS to 

Editor RADIOTIC DEPARTMENT, 
c/o Radio News. 

GOOD BYE, FOREVER 
In the New Has -en 

Register of Jan. 2 we 
have this gem: "Super 
Het Oscillator Elimi- 
nates HARMONIES." 
Thank heavens, at last 
we'll be able to get 
rid of sonic of the so- 
called harmony from 
our neighbors that 
meanders around the 
apartment of an eve- 
ning. That's what we call a real step forward. 

Contributed by Gurdoi F. Chatfield. 

FRANKNESS ABOVE EVERYTHING 
Íauuc < DAD HERE .1 Truth in advertising 
`GOES ANOTHER DIAL ( from a circular of a 

v.0 
l'1 r sr 

ao!a D 
V 

i 

count 
apart? 

e placed as 

New York radio job- 
ber: `These dirt: 
WILL NOT LAST 
LONG." This is cer- 
tainly something only 
f o r multimillionaire:; 
for who else could af- 
ford to have a gross or 
so of dials beside the 
set so that new on ^s 

soon as the old ones fell 

Contributed by Nathan Johnson. 

WHAT'S BEEN SLIPPED OVER? 
Official secret ex- 

posed by the Dec. 31 
Radio Service Bulletin 
of the Department of 
Commerce: "The Roi- 
ster decremeter 
has been RUSED by 
the radio service of 
the Department since it 
was invented." Sounds 
like some under -cover 
work; has the radio 
service opened any night clubs lately? 

Contributed by John D. Bowling. 

LATEST SCIENTIFIC DISCOVERY 
(ALL RSHr bocroc Ernsrcurj In the New York 

PROVE IT ! r - Herald- Tribune of Dec. 
,.,.1\ 31 we have the fol- 

nr NEe"O lowing announcement 
BV NE % relative to transatlantic 

,i¡+ lti telephony: "The words 
will travel at the rate 

r ' 

velocity 
released 

"1.. of 186,000 miles an 
;y HOUR." We were al- 

iIÌ' ways under the im- 
pression that radio 
waves had the same 

as light, but then perhaps Einstein has 
something new. Got any dope? 

Contributed by B. A. Repeloct`. 

BOOM! BOOM! ALSO BANG!! 
"Wonder Device" is 

the title over a picture 
in the Poughkeepsie 
(N. Y.) Eagle -News of 
Jan. 12, of a bank of 
large vacuum tubes, 
whch includes the fol- 
lowing in the caption: 

. a circular bank 
of water -cooled POW- 
DER tubes." Maybe 
there is gunpowder in 
the tubes to shoot the waves 
Wonder device is right! 

Contributed by Thomas F. Hahcr. 

Ñ Y 
HELO -o 

across thY ee Atlantic. 

A WOMAN'S PARADISE 
LONDON 

ARE 

-NERO 

you can chew 

At fast a place where 
women can be happy, 
as mentioned in the 
Greensboro (N. C.) 
Daily Neu's of Dec. 30: 
"The service permits a 
TWO DAY conversa- 
tion between London 
and New York." Just 
think of that, girls, 
for two whole days, 
(48 hours, count 'eat:) 

the fat undisturbed. 
Contributed by H. L. Fleming. 

GET OVER! 
[MOVE OVER '1 Educated wire is 

now available, judging 
from an announcement 
in the Jan. 1 issue of 
the New York Ameri- 
can: "Such wire is 
probably the best for 
inductances as t he 
THINK double cover- 
ing keeps the turns 
separated a correct dis- 
tance." All you have 
now to do is to tell the turns 
proper places and all will he well. 

Contributed by IVm. 

to keep their 

Lem kin. 

THE POOR OVERWORKED WAVES 
That radio waves are 

nervous wrecks, is 
claimed by the . \"ecc' 
York American of Dec. 
28, in the following dis- 
patch: "Prof. Pupin 

. asserted that the 
disturbance called 
static, the nuisance 
called JADING in 
radio lias a deep sig- 
nificance." Some of 

the waves that wander around our antenna sure 
do sound tired and jaded. 

Contributed by J. H. Cornwall. 

HEY, BILL, GET ME A COIL 
In the August issue BILL-YOD'RE'r 

of RADIO Nss maga- ALL RIGHTS G 

zinc there appeared this vo 

advertisement, which 
smacks of the super- 
natural: "A two dollar 
bill will bring you a 
filter choke coil." No 
more wrestling crowds 
in the radio stores for 
us. Just hand Bill (ot 
the $2 variety) some 
change and he will bring you back whatever you 
are after. 

Contributed by Samuel Turek. 
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It does not matter whether or not 
they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar- 
atus as its aim. If, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be 

awarded a certificate of merit, and a "write -up" such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass 
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements. No "write -ups" sent by manufacturers are published on these 
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described. Inasmuch as 
the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not, it is necessary that all goods to be 

tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested 
for manufacturers, as heretofore, free of charge. Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work. 
Address all communications and all parcels to RADIO NEWS LABORATORIES, 230 Fifth Avenue, New York City. 
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COMBINATION POWER UNIT which delivers approximately 40 
milliamperes without overloading. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1800. 

The "A" and "B" combination 
power unit (Model KX shown) sub- 
mitted by the Fansteel Products Co., 
North Chicago, Ill., is a compact 
assembly in one unit of a "B" bat- 
tery eliminator and an "A" battery 
trickle charger. It operates on 50. 
to 60 -cycle house lighting current 
and uses a chemical rectifier. The 
unit is controlled by filament switch 
on the receiver and is automatic in 

its operation. he unit will serve 
any radio receiver using either a 4- 
or 6 -volt storage battery and requir- 
ing not more than 30 milliamperes 
of "B" battery current at 135 volts. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1778. 

"B" BATTERY ELIMINATOR 
The "B" battery eliminator (Model 

Y shown), submitted by the Fansteel 
Products Co., North Chicago, Ill., 
operates from the 110 -volt, 50- or 60- 
cycle house lighting current and uses 
a chemical rectifier. It has a very 
high output, so that it may serve 
practically any standard set on the 
market, even when UX -112 or 177 

tubes are used. The quality of the 
supplied current is very good and 
no hum is heard. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1779. 

RECTIFYING TUBE 
The neon -gas -filled rectifying tube 

shown, submitted by The Manhat- 
tan Electrical Supply Co., Inc., 17 

IItiÍVIIUIÍP! 

Park Place, New York City, N. Y.. 
is used in the "Manhattan" "B" 
battery eliminator. It is a half - 
wave rectifier of special construction, 

RESISTANCE -COUPLED 
AMPLIFIER 

The "Muter" two -stage resistance- 

IT1 

,.V.SW,pNCE AMOl1FER © 

coupled amplifier shown, submitted 
by the Leslie F. Muter Co.. 76th 
Street and Greenwood Ave., Chicago, 
Ill., is very neatly built and capable 
of very fine reproduction of music 
and speech when used in conjunction 
with a good detector stage. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1822. 

AERIAL LEAD -IN AND 
SWITCH 

The "Right Radio Protector" 
shown. submitted by the Radio Ray, 
Inc., Walkerton, Ind., is a combina- 

! 

tion of an antenna grounding switch, 
lead -in cut out switch and insulated 
lead -in. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1831. 

FILTER CHOKE 
The filter choke (No. 358 shown), 

submitted by the Jefferson Electric 
Mfg. Co., 501 South Green St., Chi- 
cago, Ill., used in connection with a 
2- to 6- microfarad condenser, keeps 
the relatively heavy direct current 
out of the loud- speaker windings 
when a high voltage is applied to the 
plate of the last tube; thus prevent- 
ing distortion or even burning out 
the loud- speaker windings. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF .MERIT NO. 1832. 

LOUD SPEAKER 
The loud speaker horn here shown, 

submitted by M. J. Carls, 1929 So. 
Los Angeles St., Los Angeles, Calif., 
is built of two wooden bases and a 
series of cardboard truncated cones 
of increasing diameters, concentri- 
cally placed in such a way that the 
waves of sound entering the smallest 
cone have to travel through the 
entire length of the air passage be- 

tween the cones before they reach the 
mouth of the last one. The results 

obtained during the test, when used 
with a good loud speaker unit, were 
very satisfactory. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1834. 

TUBE 
The "Marathon" tube (MX200 -A 

shown), submitted by the Northern 

Mfg. Co., Newark, N. J., is designed 
to operate best when 45 volts is used 
on the plate. It is a good detector 
and can be successfully used in the 
first stage of a resistance -coupled 
amplifier. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1847. 

LOUD SPEAKER 
The "Enchanter" loud speaker 

shown, submitted by the Jodra Mfg. 

Co., Inc., Seattle, Wash., is of the 
free -edge type. The base and the 
frame carrying the unit are cast 
aluminum and artistically designed. 
The reproduction is very good with 
regard to quality and volume. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1872. 

"B" BATTERY 
The "Tab" "B" battery shown, 

submitted by the Dry Storage Bat- 
tery Corp., Philadelphia, Pa., is a 
regular dry -cell battery, but has 
the interesting feature that it can be 
recharged several times, thus length- 
ening the time of its use. 110 -volt 
house -lighting A.C. current or D.C. 
can be used for charging, provided 
that the corresponding lamps have 
been placed in series with the bat- 

tery. A rectifier is necessary in case 
A.C. is used. 

AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1876. 

CONDENSER 
The fixed condenser shown, sub- 

mitted by the Venus Radio Corp, 
135 Liberty St., New York City, 
N. Y., is of the paper type and de- 
signed to be used as a filter or by- 
pass condenser. Available in dif- 
ferent sizes. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1877. 

CHOKE COIL 
The "Precision" radio-frequency- 

choke coil (No. 340 shown), submit- 
ted by the Precision Coil Co., 209 
Centre St., New York City, N. Y., 
has its windings placed in four 
grooves of a hard -rubber form. Its 
inductance is nearly 0.6 -mh. and its 
distributed capacity is extremely low. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1878. 

R.F. TRANSFORMER 
The "Precision Duo -Octaform" 

Coil (No. 320 shown), submitted by 
the Precision Coil Co., 209 Centre 
St., New York City, N. Y., is of 
the binocular type. Each of the two 
moulded hard -rubber tubes used to 
form the coil is so shaped that it 
comes in contact with the winding 
over a very limited surface. The 

VG 

coil gives good results, especially 
when used in receivers having more 
than one R.F. stage. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1879. 

POWER UNITS 
The "Thordarson Power Compact" 

(No. R177 shown), submitted by the 
Thordarson Electric Mfg. Co., Chi- 
cago, Ill., contains in one compound- 
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filled case the power transformer for 
the supply of the necessary voltage 
of the Raytheon "BH" rectifier, two 
filter chokes, of 80- milliamperes ca- 
pacity, a 5 -volt center- tapped filament 
supply for one UX -171 power tube, 
and one buffer condenser. The unit 
is designed to operate on 110 -volt 
50- to 60 -cycle house lighting cur- 
rent. It is well built, compact, and 
in connection with the necessary fil- 
ter condensers operates in the most 
satisfactory way. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1880. 

POWER COMPACT 
The "Thordarson Power Compact" 

(No. R210 shown), submitted by the 
Thordarson Electric Mfg. Co., Chi- 
cago, Ill., contains in its compound - 
filled case, the power transformer 
for the operation of the UX -216B 
rectifier tube which supplies 400 volts 
to the plate of the power tube L X- 
210, two filter chokes, a 7% -volt cen- 
ter- tapped filament supply for one 
tX -110 power tube. The unit is of 
good construction and the results ob- 
tained during the test were good. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1881. 

CRYSTAL SET 
The "Detector" crystal set shown, 

submitted by the Waterbury Button 
Co., Waterbury Conn., consists of a 
variometer to the frame of which are 
attached the detecting -crystal holder 

and the necessary binding posts for 
the antenna and ground and the 
phones. The set is solid, affords very 
good reception front local stations, 
and almost covers the total broad- 
casting range. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1387. 

CONDENSER BLOCK 
The "Faradon Capacitor Block" 

shown, submitted by the Wireless 
Specialty Apparatus Co., Jamaica 

Plain, Boston. Dlass., consists of a 
block of paper condensers having 
total capacities of 14 2 -ntf. all in 
one container and provided with dif- 
ferent terminals. This capacitor is 
especially designed to he used in con- 
nection with the most used "B" bat- 
tery eliminators. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1888. 

BATTERY CLIPS 
The "Hyfrex Testklip" shown, 

submitted by J. H. Parker -Aeolus 
Consolidated, Inc.. 161 Grand St.. 
New York City. N. Y., is made of 
nickel -plated brass. It provides a 
safe contact with the battery ter- 
minais. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1889. 

The second clip shown, submitted 
by J. H. Parker -Aeolus Consolidated, 
Inc.. 161 Grand St., New York City. 
N. Y., is made of heavily lead- plated 
sheet iron. It is sturdy in construc- 

tion and ensures good contact with 
the terminals of the `A" and "B" 
batteries. The cables can either he 
soldered or attached with the screw 
of the clips. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1890. 

SOCKET 
The Parker -Aeolus New Type V. 

T. Socket (No. 8812 shown), sub- 
mitted by J. H. Parker- Aeolus Con- 
solidated, Inc.. 161 Grand St.. New 

York City, N. V.. i- designed to be 
used in connection with UX -type 
tubes. Its base is made of molded 
bakelite and it is provided with 
phosphor -bronze spring contacts,cont- 
bined with soldering lugs, ensuring 
positive contact. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1891. 

RHEOSTAT 
The "Superior" Rheostat shown, 

submitted by J. H. Parker- Aeolus 
Consolidated, Inc., 161 Grand St., 
New York City, N. Y., is of the 
one -hole -mounting type. It has a 
molded bakelite base and knob. The 
phosphor bronze contact arm ensures 
in any position a perfect contact with 
the resistance wire. 

AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1892. 

CONDENSER 
The 'Lur Frequency" Condenser 

shown, submitted by Laissle and 
Ricker G. m. b. H., Leonhardtstrasse 
13, Berlin -Charlottenburg 5 (Ger- 
many). is of the straight- line -fre- 
quency type. It is very well designed 
electrically and mechanically. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1893. 

LIGHTNING ARRESTOR 
The "Parkson" lightning arrestor 

shown, submitted by J. H. Parker - 
Aeolus Consolidated, Inc., 161 Grand 
St., New York City, N. Y., is of the 

non -air -gap type, using a thin paper 
as separator. The plates forming the 
gaps are sealed in a porcelain hous- 
ing. The unit is sturdy and neat. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1895. 

TRANSFORMER 
The "R7" transformer shown, sub- 

mitted by the All -American Radio 
Corp., 4201 Belmont Ave., Chicago. 
Ill., is designed to supply the neces- 
sary voltage to the gas -filled double - 
wave rectifier tube in a power unit. 
The transformer operates on 110 -volt 
60 -cycle house -lighting current, and 
is equipped with a separate plug for 
connection to the line. It is well 
constructed and very satisfactory in 
its operation. 

AWARDED THE RADIO NEWS 
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LABORATORIES CERTIFICATE 
OF MERIT NO. 1897. 

POTENTIOMETER 
The potentiometer shown, submit 

ted by Yaxley Approved 'tadio Pro- 
ducts, 9 So. Clinton St., Chicago, 
Ill., is of the one -hole- mounting type. 
The resistance wire is completely ex- 
posed, thus preventing it from. over- 
heating. The contact between the 
movable spring and resistance wire is 
perfect in any position. It is avail- 
able in either 200 or 400 -ohms. 

AWARDED THE RADIO NEWS 

011 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1900. 

DIAL 
The vernier dial shown, submitted 

by the Wireless Radio Corp., Varick 
Avenue and Harrison Place, Brook- 
lyn, N. Y., is made of molded Bake- 
lite and very neat in appearance. The 
vernier ratio is 10 to I and the cal- 
ibration is from zero to 100. It is 
easily mounted on any type of set. 

AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1901. 

SOCKET 
The "All-American" tube socket 

(Type R -25 shown), submitted by 
the All- American Radio Corp., 4201 
Belmont Ave., Chicago. Ill., is con- 
structed of molded bakelite. The 
phosphor -bronze springs insure a good 

illlllni! Ili' 

contact with the prongs of the tube. 
The socket is equipped with knurled 
nuts and soldering lugs. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1902. 

CHOKE COIL 
The "All- American" choke coil 

(Type R -8 shown), submitted by the 
All- American Radio Corp., 4201 Bel- 
mont Ave., Chicago, Ill., is designed 

to be used, in connection with cor - 
responding condensers, as t se induc- 
tance in the filter system of a "B" 
power unit. It is completely en- 
closed in a sheet -iron box. and is of 
very good construction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1904. 

MIDGET CONDENSER 
The "W R C" midget condenser 

shown, submitted by the Wireless 
Radio Corp., Varick Ave. and Har- 
rison Place, Brooklyn, N. Y.. is of 
the one -hole -mounting type, having 
plates of aluminum or brass, and 
available in different capacities. 

AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1908. 

FIXED CONDENSER 
The fixed condenser shown, sub- 

mitted by the Carter Radio Co., 300 
So. Racine Ave., Chicago, Ill., has 
an interesting feature of its construc- 
tion., that the value of its capacity 
can be slightly varied by tightening 

a special screw which is provided. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1914. 

BATTERY CHARGER 
The "Eclipse" battery charger 

shown, submitted by the Kodel Radio 
Corp., 507 East Pearl St., Cincinnati, 
Ohio, operates on 110 -volt 50 to 60- 
cycle house- lighting current and use 
a two -ampere Tungar Rectigon bulb 
as rectifier. It has two charging 
rates, 2- and ?4- ampere, and can be 
very conveniently used as a trickle 
charger. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1917. 

FIXED CONDENSER 
The "Carter Hi- Voltage" by -pass 

condenser shown, submitted by the 
Carter Radio Co., 300 So. Racine 
Ave., Chicago, Ill., is of the paper 
type, designed to be used as a by- 

. ,LvCART 
-VOLTAGE HI 
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pass condenser and to withstand a 
relatively high voltage. The con- 
denser is of cylindrical shape and 

(Continued ou Page 1289) 
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A Simple Inexpensive "Ham" Installation 
IT is the writer's belief that a dread of 

"tremendous expense" and the seem - 
ing complication of amateur installa- 
tions tends to hold back a consider- 

able number of graduates from the B.C.L. 
ranks who are desirous of becoming ama- 
teurs. There is no practical reason why 
would -be amateurs should consider an ama- 
teur installation as "expensive and too tech- 
nical." One does not have to be a specialist 
in radio or master radio theory and formu- 
læ, to design and construct a transmitter. 

In fact, many successful amateurs know 
only of these enough to be able to construct 
a short -wave transmitter and receiver, to- 
gether with the rules and regulations con- 
cerning its operation, some little theory, and 
how to copy code (which is an essential). 
These are the most important factors and the 
only ones that really are required, unless the 
amateur is really ambitious and aspires to 
become a specialist. To fulfill this ambition 
he must seriously experiment and make 
notes of the results obtained. However, all 
present amateurs began alike. From some 
technical book or magazine, they obtained 
circuit diagrams and constructional details 
of low -wave transmitters and receivers, 
which they constructed accordingly. Un- 
doubtedly, they later learned to analyze their 
circuits, but the point is that they had no 
better start than anyone has now. In fact, 
as far as expense is concerned, the advan- 
tage is with the present -day beginner. Radio 
has been simplified, and because of develop- 
ments in design, production, sales, etc., the 
cost of radio parts is much less than it was 
four or five years ago. 

A SHORT -WAVE OUTFIT 
The particular transmitter and receiver 

which we are here describing have been de- 
signed from a standpoint of simplicity and 
low initial expense and upkeep. In most 
transmitters previously described, motor gen- 
erator, "B" batteries, power units employ- 

By JOSEPH BERNSLEY 
ing large step -up transformers and compli- 
cated rectifying systems were suggested as 
sources of plate supply. An inexpensive "B" 
power unit whose voltage output is approxi- 
mately 400 (D.C.) supplies the "B" current 
to this transmitter. If the switch is turned 
off, all power to the transmitter is automat- 
ically shut off. The circuit employed is of 
the conventional Hartley type, and is de- 
signed primarily for telegraph work. The 
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Fig. 2. The wiring diagram of a short-wave 
transmitter, with a wavelength range of ap- 
proximately 20 to 100 meters. The plate sup- 
ply is furnished by any effective "B" power 

unit. 

note emitted depends to a large extent on 
the purity of the current obtained from the 
"B" unit. If the filter system, consisting of 
the choke coil and condensers, is correctly 
designed, a fairly good quality of D.C. 

Fig. 3. This view of a short -wave receiver, for which the circuit diagram is Fig. 1, illustrates the 
simplicity of the entire unit, the position of the various parts, and the symmetrical appearance 

obtained by care in designing the set. 

310MEG/. 
Rf CHOSE 

OPTIONAL 

-A B A+ B.45 B 90 

Fig. I. The circuit diagram of a simple and 
effective short wave receiver with two stages 
of audio. A jack is included so that only two 

tubes need be employed on loud signals. 

should be obtained ; and a pure continuous - 
wave note may then be expected. 

The filter system employed in the con- 
struction of the "B" unit combined with this 
transmitter (illustrated in Fig. 2) is conven- 
tional in design and is used in practically all 
commercial types of "B" supply devices. A 
special power transformer is required for 
this power unit, since the voltage output of 
ordinary "B" transformers is not sufficient 
for transmission purposes, unless low -power 
work is desired and a small receiving tube 
is employed as the oscillator. A 210 or 310 
(7% -watt) transmitting type tube is sug- 
gested for use in this transmitter. This 
power will cover a consistent range of 200 
or 300 miles under fair conditions, provid- 
ing the transmitter is correctly adjusted. 

The following are the parts necessary for 
the construction of the transmitter and the 
plate and filament voltage supply unit. 

TRANSMITTER 
One short -wave, low -loss inductance ; 

One .00025 -mf. variable condenser ; 

One .00015 -mf. transmitting type variable 
condenser, double spaced; 

One radiation ammeter, thermocoupled 
type, preferably 0 -1 scale; 

Two .002 -mf. transmitting type fixed con- 
densers; 

One milliammeter, 0 -100 scale ; 

One power rheostat ; 

One socket ; 

One 5,000 -ohm transmitting grid leak ; 

One 7% -watt tube; 
One R.F. choke ; 

One transmitting key. 
CURRENT SUPPLY UNIT 

One special power transformer, consisting 
of two secondary windings for filament sup- 
ply, and a secondary winding whose voltage 
output is in the neighborhood of 525 to 550 
volts; 

Two 30 -henry choke coils; 
One 4 -mf. by -pass condenser; 
One 6 -mf. by -pass condenser; 
One 2 -mf. by -pass condenser; 
One snap switch ; 

One full -wave rectifying tube, 213 or 313 
type. 

CONSTRUCTIONAL DETAILS 
The oscillation transformer may consist 

of two bakelite tubes, one 4 inches in diam- 
(Continued Ora page 1287) 
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Conducted by Joseph Berns ley 
THIS Department is conducted for the benefit of our Radio Experimenters. We shall be glad to answer here questions for the benefit of all, but we can 

publish only such matter as is of sufficient interest to all. 
I. This Department cannot answer more than three questions for each correspondent. Please make these questions brief. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. If, however, questions entail considerable research work. intricate calcu- 

lations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M. 
,,,,,111111,,,,,,,,,,,,,1M11111111.,,.1,17,,,,,,,,, 

RULES FOR RADIO INSTALLATIONS 
(Q. 2206) Mr. D. S. Spiegel, Batavia, N. Y., 

asks as follows: 
Q. 1. Will you please state the requirements 

(fire insúrance companies, or Bureau of Standards, 
etc.), for the correct installation of an antenna 
and ground system. I am in the radio retail end 
of this game and do a lot of set installing. In- 
stallations of antennae are quite numerous and I 
desire to keep up -to -date with the new legal re- 
quirements. 

A. 1. The following are among the safety rules 
for radio installations issued by the Bureau of 
Standards, which are given in full in its new 
Handbook No. 9, "Safety Rules for Radio Installa- 
tions." 

In erecting antennae and guy wires for your 
radio sets, see that you do not attach them to tele- 
graph or electric light poles, do not carry your wires 
over streets or tracks and avoid crossing electrical 
conductors of all kinds. Antenna supports must be 
sufficiently rigid and of such size as to withstand 
any load which may cone on them. Attachment 
to chimneys should be avoided. Metal poles, or 
masts extending more than ten feet above the 
supporting building, must be permanently ana 
effectively grounded. 

The bureau recommends that locations involving 
crossings over railroads, supply lines, etc., be 
avoided; but where no other location is possible, 
special rules are given for the installation. 

In the case of receiving sets, lead -in conductors 
shall be -not less than No. 14 wire (0.064 -inch in 
diameter) if of copper, nor less than No. 17 (0.045 - 
inch) if made of bronze or copper- covered steel. 
Clearances are given between lead -in wires and 
other conductors on the building, and it is recom- 
mended that lead -in conductors be "securely fastened 
in a workmanlike manner." The code also re- 
quires that the lead -in wire shall enter the building 
"through a rigid non -combustible, non -absorptive, 
insulating tube or bushing, or through a drilled 
window pane." 

For receiving sets, grounds must not be made to 
gas pipes, but should be made to cold -water pipes, if 
these are connected to a street main. An outlet 
pipe front a water tank fed by a street main or a 
well may be used, provided this outlet pipe is ade- 
quately bonded to the inlet pipe connected to the 

201 -A 

street main or well. Where the wire is attached 
suitable clamps must be used, and the entire sur- 
face of the pipe covered by the clamp must be 
scraped clean. 

Rules for the application of protective devices, 
such as lightning arresters and antenna -grounding 
switches, are also given. Each lead -in conductor for 
a receiving set must be provided with a lightning 
arrester, whether or not an antenna -grounding 
switch is used- The arrester may be either outside 
.the building or inside if away from combustible 
materials. 

If your set is connected to a power supply -line, 
the device used and methods of wiring must be in 
accordance with the rules covering permanent or 
portable fixtures, devices and appliances, as given 
in Section 37 of the National Electrical Safety 

RELAY 

2AMP 
rusE 

213 

Code. The wiring of storage batteries must also 
conform to these rules; and such batteries must be 
placed where there is adequate ventilation. 

Copies of this . handbook may be obtained from 
the Superintendent of Documents. Government 
Printing Office, Washington, D. C., at 10 cents 
each. 

IMPROVED FRESHMAN MASTERPIECE 
AND "A, B & C" POWER UNIT 

(Q. 2207) Mr. S. Lorenz, Waukon, Iowa, 
writes: 

Q. 1. In the "I Want to Know" columns of 
the January, 1927, issue of RADIO NEWS were given 
the details of the Freshman Masterpiece receiver. 

T T 
SPECIAL RECTIFYING 

TUB E 

Q. 2207- B 
The wiring diagram employed in the Freshman "A, B and C" power unit. The "A" current de- 
livered is really that of a trickle charger and is connected to a storage battery. This current is 

sufficient to keep the storage battery in a constantly charged state. 

20I -A 3 MEGS. 

.00025 
MF 

20I -A 201-A 

00035 

ME 

IO OHMS 

ANL o GND.o -C 

Q. 2 2 07-A 

SWITCH() 

.001 MF 

5 
OHMS ;I 210 OHMS 

I MF 111 MF 

B +45 

f 

112 

PHONES OR POWER 
AMPLIFIER PLUG 

U 

+C -Ao -B +Ao 

I O 

LOUD SPEAKER 

The latest available circuit diagram of the Freshman Masterpiece three- control receiver. A special R.F. choke and a fixed resistance, which do not appear in the earlier types, are employed in this receiver. The receiver is also designed for power -tube operation. 
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Q. 2208 L. I s 

The Garod E.A. receiver obtains _hi battery current from the light socket; no trickle charger or 
storage battery is required. Because of careful design its efficiency is as high as that of any other 
similar t3ipe of receiver. Power tubes are employed in the audio and radio frequency stages and 
a 199 or 299 type of tube in the detector. The filament current for the detector is obtained from 

the "B" eliminator. 

In the schematic wiring diagram of this set is illus- 
trated a resistance (lettered "R ") whose ,value is 
not specified. I would like to know the size of this 
resistance and also have' infotina'tion' on _(he 
"New Improved Freshman- Masterpiece- Receiver," 
providing that the de'scription`in =the- January' issue 
is not of this improved mode]. ` I would also like 
details of an "A ", "B" and "C" socket -power 
unit which will operate satisfactorily in conjunction 
with the'abóve mentioned set. 

A. 1. 'The' Freshman receiver described in the 
January;' 1927, issue, - although one of the late 
models, is not the latest. - A schematic wiring dia- 
gram of the new improved (latest information 
available) is shown in Fig. Q. 2207A. The values 
of the various items employed in this receiver are 
mentioned in the schematic wiring diagram. The 
small inductance indicated. as "L" in the -"B" cir- 
cuit, is an R.F. choke coil, which prevents radio - 
frequency energy from -escaping into this circuit, 
The Lorenz` type of low -loss coil is used, each 
coil being _mounted or secured -tó the end.. plate of 
each variable condenser. This particular feature 
facilitates control of oscillations in the radio -fre- 
quency stages,_ , - - - 

A 21'0 °oh -m fixed resistor is insei éd` between 
the plate- return leads of the R.F. °:tube . and ''the 
"B+90" terminal to create a voltage drop, thus 
preventing any. possibility of the R. F. tubes go- 
ing into oscillation. , If a fixed resistor -of this 
size is unavailable, then an ordinary 0- to- 1;000- 
ohm variable resistor of a type made by several 
manufacturers can be used in its' place. If the 
latter is used, simply adjust`the.f resistance until 
satisfactory reception is obtained on -stations op- 
erating on low wavelengths (200 to 300 meters). 
This resistance is the same as that marked "R" 
in the diagram printed in our January issue (Fig. 
Q. 2198 A.) 

A circuit- diagram of a practical "A, B & C" 
battery eliminator (also manufactured by the Chas. 
Freshman Co.), is illustrated in Fig, 2207 -B. The 
device does not really eliminate the "A" battery 
but uses a trickle charger to which a storage bat- 
tery is attached. This combination requires prac- 
tically no attention and amounts to an "A" socket - 
power unit. A relay is employed for switching or 
connecting the trickle charger to the storage bat- 
tery when the receiver is turned off. No alter- 
nating current hum can be heard from the loud 
speaker during operation, since the "B" unit alone 
operates when the set is turned on. The trickle - 

charger tube employed is of a special type. How- 
ever, the conventional 2- ampere tungar -type may 
be employed, if the transformer windings are de- 
signed for it. 

BATTERYLESS GAROD "EA" RECEIVER 
(Q. 2208) Mr. A. Robson, Burlington, Vt., 

writes: 
Q. 1. I would like full particulars regarding 

the Batteryless Garod Model "EA" receiver, such 
as the type of tube employed in each stage, values 
of the resistances, and a schematic wiring diagram 
of the receiver and the power unit which sup- 
plies both "A" and "B" current. The receiver, by 
various reports, is said to be remarkably efficient, 
and though I contemplate getting one I would like 
to learn something about its internal construction, 
system employed, etc. 

A. 1. The wiring diagram of the Garod "EA" 
batteryless receiver is given in Fig. Q. 2208. No 
additional constructional data or values of the 
parts in the receiving circuit are available. You 
will undoubtedly note, however, that the receiv- 
ing circuit is of the conventional neutrodyne type, 
the R.F. stages being neutralized in neutrodyne 
fashion. The particularly noteworthy feature of 
this receiver is that in all stages, with the excep- 

tion of the detector, storage- battery type tubes 
are employed. This permits the attainment of 
maximum efficiency in each stage, and reduces any 
possibility of A.C. hum, due to the fact that the 
heavier filaments in these tubes are more adapt - 
able to A- Cr_operatiòn than the filaments of tubes 
of the 199 or-dry cell variety. 

Also note that, contrary to -the practice in most 
batteryless receivers, the filament circuits of the 
R.F. and A.F. stages are wired in parallel and 
are supplied with A.C. by a stepdown transformer. 
The detector tube which is of the.,199 or 299 type, 
obtains its filament current from the "B" unit; 
this feature is made-possible by a resistance which 
creates the necessary voltage drop." Various bal- 
ancing resistances for eliminating the A.C. hum 
are employed throughout° the' receiver. A .216 -B 
or 316-B rectifying tube . is employed in the "B" 
power unit, which' delivers a direct- current output 
to- the`redeiver. The power unit is entirely 'shielded 
and built in separate form tó prevent it from in- 
ducing an alternating- current flow in the various 
components within the receiver. Very satisfactory 
results are ' obtained frbm this batteryless re- 
ceiver. _ - - 

- GREBE SYNCHROPHASE RECEIVER 
(Q. 2209) Mr. D. Jackson, Elizabethtown, Pa., 

writes: 
Q. 1. I recently attempted with the aid of 

several "radio experts" to repair my, Synchrophase 
receiver, which, through violent mishandling when 
moving, became inoperative.' The receiver at the 

- present time does not-look quite like the original, 
' due to numerous experiments. However, I seri- 

ously contemplate rebuilding it in its original 
shape, providing you are able to supply me with 
the necessary information. Most important of all; 
I need a schematic wiring diagram of the Synchro- 
phase receiver and any other additional informa- 
tion you can supply me which may be of help 
to me. 

A. 1. The information you desire relative to 

AERIAL -C LOOP 

the Synchrophase receiver may be obtained from 
the manufacturers of this set, who publish an in- 
struction manual in which are contained the wir- 
ing diagram of the receiver, hints for adjusting, 
and correcting troubles, etc.; or else from the 
distributor of this product in your territory. How- 
ever, since numerous similar requests have been 
received by this department, we are publishing 
a few points of interest relative to the Synchro- 
phase Model ML -1. Information relative to the 
earlier model will be found in the April, 1925, 
issue of RADIO NEWS. The schematic wiring dia- 
gram of the receiver will be found here in Fig. 
Q. 2209- . 

Your receiver will undoubtedly require balanc- 
ing after it is repaired and the necessary parts 
replaced. The following is the process for bal- 
ancing the receiver described in a bulletin issued 
by A. H. Grebe & Co., -, which `we feel sure will 
be of considerable help to you when adjusting 
the receiver. 

"Balancing of the receiver must be done while 
the instrument is in operation: ,_A practical and 
efficient balance can` -best be obtatned by'=emploÿ- 
ing some form of modùlated radio-frequency' oscil- 
lator. This oscillator ' should h'ai'e - a , range of 
200 to 550 meters and should be modulated in 
such a way as to produee a pure tone. The 
oscillator serves three major purposes: - 

"1. The balancing of receivers can' ~be per- 
fected when no broadcast stations are available 
for testing. 

"2. The radio -frequency carrier from the oscil- 
lator, beating with the carrier set up by the re- 
ceiver when oscillating, will cause a whistle or 
beat note which is a sure indication of the un- 
balanced condition on that wavelength -to which 
the receiver is tuned. 

"3. The modulated note forms a final test of 
perfection of the balance adjustment, since a re- 
ceiver may be balanced so as to prevent a beat 

-note or heterodyne whistle, but a modulated 
note may be distorted or 'fuzzy,' requiring a 
closer adjustment to clear up the modulated tone. 

"For these adjustments, the oscillator must be 
far enough from the receiver to produce only a 
weak signal, permitting the volume control to 
be turned up full. 

"Where no oscillator is available, a very satis- 
factory balance can be obtained by employing 
the signals from a broadcasting station. The method 
of procedure in this instance is similar to that 
outlined. 

"Since various accessories are often account- 
able for unbalanced receivers, it is essential that 
all accessories such as aerial, ground, loud speaker, "B' and 'C' batteries be in perfect condition 
and properly connected. Perfect vacuum tubes, 
of the particular type recommended, should be 
in their proper sockets. The Synchrophase should 
always be balanced while in its cabinet. The 
most stable balanced condition will result if the 
instrument is balanced with at least 135 volts 
applied to the intermediate -amplifier terminal, 
where 90 volts is ordinarily connected. The 'C' 
battery voltage should be left as recommended. 
On 1926 and 1927 model receivers the wave - 
changing switch should be in 'high range' posi- 
tion. Loosen dial thumb nuts so that all dials 
may be operated independently. Set 'tone color' 
on No. 6 setting. Turn volume control to No. 6 
setting. Volume control of 1925 model should 
be on setting No. 6. Filament rheostat should 
be turned an full. 

"Dials should be set as follows: -No. 1 or 
left -hand dial in 100 degrees. No. 2 (center or 
master dial) and No. 3 (right -hand dial) on 40 
degrees. 

Before proceeding it would be advisable to 
note the position of the slots of the adjusting 
screw heads before making the first readjust- 
ment; so that, in any event, the original ad- 
justment may be duplicated. 

(Continued on page 1279) 
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Q. 2209 
The efficiency of the Grebe Synchrophase receiver is due entirely to careful design. and construc- 
tion.. The use of binocular coils and straight -line- frequency condensers aids considerably in over- 
coming present -day interference. The employment of a "tone- color" device enhances the quality 

in the set's reproduction of broadcast programs. 
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"-remarkably good!" 

4 

ALL-AMERICAN 
nsfani-B 

Battery Eliminator 

That is the judgment, without exception, 
of radio experts and enthusiasts who have 
examined and tested these two fine units 

They mean better reception. Both have a great deal to do with 
finer tone -quality. You owe it to your own enjoyment of 
radio, to know the facts about these fine -quality accessories. 

ALL -AMERICAN 

Reproducer 
For purity of tone this handsome product is out- 
standing among reproducers. It combines ingen- 
iously all advantages of good cone-type reproducers 
-and the improved quality provided by a special 
sounding board and sounding chamber. A highly 
sensitive unit which reproduces voice and instru- 
ments naturally and clearly. Perfect uniformity is 
maintained over the entire musical range, whether 
amplifiers are turned to full volume, or down to a 
whisper. Absolute freedom from "inherent pitch" 
prevents low throaty tones or twangy nasal effects. 

$2 Prires are sfióhtIy kigkrr Price 5 {t'rst of the Rockics 

ALL -AMERICAN 

Constant -B 
An attractive compact unit of silent efficiency 
-insures a dependable supply of uniform plate 
current. Five output taps; negative, +45, +67, 
+9o, and a power tube tap adapt "Constant-B" 
to all requirements. A "Detector" control pro- 
vides voltage variation between io to 6o volts. 
An "Amplifier" control allows a variation of 
20 to 12.0 volts on the intermediate tap, with- 
out affecting the 90 volts supplied to first audio 
stage. A High -low switch adapts "Constant -B" 
to receivers of various current requirements. 

Q2 Complete with 
Price 4VJ7.50 Raytheon Tube 

New 1927 Radio Key Book 
Learn more about the fundamentals of radio. This new 48 -page book contains an interesting 
analysis of radio in language anyone can understand -also complete constructional details of 
the leading types of circuits. Sent for zoc (coin or stamps) to pay for postage and mailing. 

ALL - AMERICAN RADIO CORPORATION 
4209 Belmont Avenue, Chicago, Illinois 

OWNING AND OPERATING STATION WENR 266 METERS 
- f) 
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dear the new 
improved 

RO L`A 
YOU will be most delightfully 

surprised at the clearness and 
beauty of tone your radio will 
produce with the new, 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. 

You will be amazed at the beauty 
and richness of tone; the absolutely 
accurate reproduction; delicate shad- 
ing; and clearness of high, interme- 
diate and bass notes at all volumes. 

The secret is the patented laminated 
armature and a new cone material of 
remarkable acoustic properties, both 
exclusive Rola features. 

The Rola is a beautiful musical in- 
strument finished in rubbed walnut, 
in either table or pedestal type. 

Ask your dealer for a 
demonstration in your home. 

®I2ola 
CONE 

SPEAKERS 
Manufactured by 

THE ROLA COMPANY 
Oakland, California 

Radio News for -April, 1927 
111111,,,,,,,,,,,,,,1111.1111,,,,,,,,,i,,11,,,,,i111,,,.,,,,,,:io ilii,11.111i. 

.^The Giant -Tone Radio Violin. 
(Continued from Page 1236) 

tween adjacent turns is low, and the wires lie 
in a kind of honeycomb arrangement. This 
method of winding flattens the characteristic 
curve of the transformer, which improves 
tone quality. The homemade modulation 
transformer should be soaked in paraffin for 
insulation. 

The secondary of the transformer is con- 
nected to the first tube of a two -tube ampli- 
fier, the circuit of which is shown in Fig. 5. 
A 201A -type tube and a semi -power tube 
were found sufficient for all purposes. A 
standard "B" power unit supplied the plate 
voltage. A concert model loud- speaker unit 
was used in connection with a 6 -foot col- 
lapsible horn built of light boards, which 
could be folded and packed on the running - 
board of a car. If extreme amplification is 
desired, the push -pull power amplifier circuit 
shown in Fig. 6 can be used. Tubes V and 
VI are the 201A -type, while V2 and V3 
are semi -power tubes. Standard push -pull 
transformers are employed. 

ENORMOUS AMPLIFICATION 
The performance of this violin amplifier 

is phenomenal. The violin alone can be 
made to supply as much volume as an entire 
orchestra, yet its characteristic timbre is 
preserved. In combination with four or five 
other instruments it makes an orchestra that 
cannot be equalled for snap and power by 
orchestras using more than twice as many 
musicians. The great amplification causes 
the violin, which often carries the melody, 
to dominate all other instruments, and to be 
heard above the shuffle and murmur of the 
dance hall. 

Very probably the same method of ampli- 
fication could be used on all stringed instru- 
ments. 

MODULATION TRANS. V A.T. F 

Pit 
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PART OF ADDITIONAL 
SECONDARY WINDING 

FINISHED MICROPHONE 
MODULATION TRANSFORMER 

FI G. 4 
The modulation transformer, details of which 
are shown above, can be easily made by the 

experimenter. 

z 

n_ o 
cc 
U_ 

MOD ULAIION 
TRANS. V 

+90 V. 

1111 111 

-B'+I35V. 
FIG. 5 

A.FT. 

C-9 V. 

PUSH -PULL 
TRANS. 

ant 

Fig. 5. At the left is 
shown the audio -fre- 
quency amplifier which 
is used for amplifying 
the tones of a violin to 
"fog- horn" volume. The 
vacuum tubes, V and VI, 
are of the 201 -A type 
of amplifiers. As may 
be seen from the dia- 
gram a "C" battery 
having a value of 9 
volts, is used in the grid 
circuit of the second 
tube, V1. In the dia- 
gram shown below, Fig. 
6, there is a stage of 
push -pull amplification, 
which insures great 
volume without dis- 

tortion. 

PUSH - PULL 
TRANS. 

FIG. 6 

A four -tube audio -frequency amplifier can be used if extremely great volume is desired, as in 
our cover illustration. V and VI are 201 -A type tubes and V2 and V3 are semi -power tubes. 
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THIS 
f0OPAGE 

ßArJIO 
CATALOGUE 

FREE 

BUY 
FROM RADIO'S OLDEST 
MAIL ORDER HOUSE 

WE are the oldest established, exclusive 
radio mail order house in the country. 

Our motto is "Quick Shipment." All orders are 
shipped within 24 hours. Quick, prompt, cour- 
teous service. We carry a larger variety of 
radio parts and findings than any other radio 
house in the country. 

"RASCO HAS IT" 
If you are in need of certain small radio 

parts that other radio and mail order houses do 
not bother to carry, get the Rasco parts cata- 
log, and you will find them there, anything 
from a screw to copper ribbon and tele- 
phone diaphragms, as well as thousands of 
other small radio findings. Just to mention 
a few: 

Lugs, nuts, dials, vernier dials, jacks, plugs, 
every kind of knob, cords, panels, screws, 
sliders, washers, selenium, tinfoil, switches, 
crystals, cap nuts, Litz wire, cord tips, brass 
rods, resistances, name plates, spring binding 
posts, switch parts, metal ribbon, carbon balls, 
binding posts, all types, switch points, switch 
levers, lock washers, carbon grains, ground 
clamps, metal pointers, insulated tubing, low 
melting metal, antenna connectors, bus bar 
wire, as well as thousands of other articles. 

We carry the Largest Variety of Small 
Radio Parts in the World. 

' THE NEW RASCO CATALOG No. 17 Fol owingn Hookup, v` ° , All Arm,ilung Circuits: These important circuits are explained clearly, all values (.+_ basing been given. Just to name a few of the Vacuum Tube circuits: The V.T. as a detector and one -step amplifier; Super Regenerator; one -step radio frequency am- plifier and detector; three -stage audio frequency amplifier; short wave regenerative circuits; 4 -stage radio frequency amplifier; radio and audio frequency amplifier; in- ductively coupled amplifier; all Reflex Circuits. This catalog is crammed full of small parts and radio findings, literally thousands of them. In addition there is much useful information contained herein. 

If you will paste this coupon on a 
post card and mail today, we 
will be pleased to send you our 
new Catalog at once. 

RADIO SPECIALTY CO. 
98 Park Place New York, N. Y. 

I7ADIO SPECIALTY CO InPa ace, New or rkPl N York 

ICATALOG No. 17. (Write on margin if you desire.) 
1 

I I 

I 

You mar send me, without charge or obligation, your NEW 

rame 
1Street ... 1 

IP. O. State I 
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"The Big Fellows 
Use Faradons, 

Bill" 

«BELIEVE me, I'm using 'em 
wherever I need a con- 

denser. 
"We can't do better than follow the 

1'Lxlel T. The high 
efficiency, all met- 
al mica receiving 
net type unit in 
desired capacities 
tv i th convenient 
terminals. 'Very 
compact. 

IP BYPASS 
CAPACITOR 
M04ELKFm F! 
CAP11d7 i 

In I and 2 .Ufds 

APP.110.1PS CCdr" 

t'ouvraient units for 
assembly or replace- 
ment in special fit- Complete block assemblies for 
ter hook -ups. 

lead of the Navy, R. 
C. A., General Radio 
Corp., General Elec- 
tric, Westinghouse, 
Bell Telephone and 
many other quality 
equipment manufac- 
turers when it comes 
to condensers. They 
all use Faradons!" 
Since 1907 Faradon ex- 
perts have met condens- 
er needs. There is a Fara- 
don specially designed for 
each particular purpose. 
Get the Faradon unit or 
block having the capaci- 
tance desired in the oper- 
ating voltage class to meet 
your requirements. 
If your radio dealer is not 
already supplied write us 
for descriptive folder. 

WIRELESS SPECIALTY 
APPARATUS COMPANY 

Jamaica Plain. 
Boston. Mass.. U. S. A. 

usual eliminator reuuirements. 

Electrostatic 
Condensers 

for all purposes 
593 

A Complete "A and B" 
Socket -Power Unit 

(Continued from pane 1228) 

is one of the electrolytic type, is mounted 
upon the extreme rear of the sub -base. 

The cable carrying the plug, which would 
ordinarily connect to the light socket, is cut 
and spliced with the cable leading from the 
power compact. The two leads with battery 
clips on their ends are attached directly to 
the Abox (A), which is mounted to the 
right of the power compact. The output 
posts of the Abox connect to the two bind- 
ing posts on the panel which are marked 
"A +" and "A -." The filamentless rectifier 
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tube R and its socket S are mounted be- 
tween the Abox and the panel. This tube 
is connected in the "B" power unit only and 
has nothing to do with the "A" supply. 

Between the panel and the power compact 
we find two small fixed condensers Cl and 
C2, each of 1.0 -mf. capacity, which by -pass 
the two voltage controls RI and R2 mounted 
on the panel. The only other instrument on 
the panel is the main switch SW, which 
turns on and off both the "A" and the "B" 
supply. The four "B" binding posts are 
mounted along the top of the panel. The 
two `A" binding posts are mounted on the 
lower right part of the panel and the three 
posts for supplying filament current and 
grid bias for a power amplifier tube are 
mounted on the lower left part of the panel. 
The connections for these are shown in the 
diagram (Fig. 2). 

SYMBOL .,. .66 NAME OF PART OFP 
vrAp 

ART REMARKS MANUFACTURER* 

Ch 1 "A" Bat. Charger 241 Amp. Bulb or electrolytic type 1 12,13 

A 1 Abox 2 

T 1 Power finit Power trans. and filter chokes 3 

C 1 Condenser bank 4..4 & 6m!. 14- mf.total capacity 4 14,15,15 

Cl, C2 2 Fixed Condensers 1.mf. Bypass 4 ,14,15,16 

R 1 Rectifier tube Filamentlees type 5 

R1,R2 2 Var. Resistors Voltage regulator. 6 7,17,18 

SW 1 Belt eh 10 amp. 115 volt rating 7 

S 1 Socket For rectifier tube 8 9,19 

9 Binding posts . 
9 19,20 

1 Panel 8; E 8,;1 X 3/16" 10 21,22 

1 Sub -base 9I. 116 X 1/2" (wood) 

Rag Hookup Wire 11 23 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Fansteel Products Co., Inc. 
2 Aber Company 
3 Thordarson Elec. Mfg. Co. _ 4 Sangamo Electric Co. 
5 Raytheon Mfg. Co. 
6 Amer. Mech. Labs. (Clarostat) 
7 Allen -Bradley Co. 
8 Alden Mfg. Co. 
9 R. R. Eby Mfg. Co. 

10 Micarta Fabricators 
11 Belden Mfg. Co. 
12 General Electric Co. 

13 Westinghouse Elec. & Mfg. Co. 
14 Tobe Deutschmann 
15 Wireless Specialty App. Co. 
16 Dubilier Cond. & Radio Co. 
17 Electrad, Inc. 
18 Central Radio Labs. 
19 General Radio Co. 
20 X-L Radio Laboratories 
21 Amer. liard Rubber Co. (Radion) 
22 Insulation Co. of Amer.(Insulinel 
23 Acme Wire Co. 

If you use alternate parts 
instead of those listed in 
the first celum of manu- 
facturers, be careful to 
allow for any possible 
difference in size from 
those originally used in 
laying out and drilling 
the panel and sub.base.. 

FORM COP7RITr.^. ER ?EPIMENTER PUB. CO. 1927 

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

IIIIII!Í,.. 

OF THE PARTS 

A Transatlantic Radio- 
telephone Receiver 

(Co;tiuued fron! ta, /e 1225) 

operation on a definite antenna. In getting 
the receiver to operate properly the funda- 
mental point is to have the oscillator tube 

W 

oscillating, but not the pick -up tube. If you 
hear a squeal or howl in the phones, both 
these tubes are oscillating; this may be rem- 
edied by slightly turning down the rheostat. 

Try varying the coupling between L2 and 
L3. When the set is operating properly you 
can tell this by putting a finger on the grid 
terminal of the oscillator socket, V2, thus 
producing a thump or click in the phones. If 

(Continued on page 1288) 

L zg 

A- t3- Dt A+ B+DET. C- 6+90 
The circuit diagram of the transatlantic four -tube receiver. VI. detector; V2, oscillator; V3 and 

V4 A.F. amplifiers. 
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Dr.T.0' Conor Sloane 
ij-65 

will teach yeu. 
CHEMISTRY 

Right ih you r - wn_Home 

food Chemists Command High Salaries 

T. O'CONOR SLOANE. 
A.B., A.M., LL.D.. Ph.D. 

Noted Instructor. Lecturer and 
Author. Formerly Treasurer Ameri- 
can Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try in the class -room but he was 
for many years engaged in com- 
mercial chemical work. 

Industrial firms of all kinds pay tempting salaries to get 
the right mess. Salaries of $10.000 to $12.000 a year are not 
unusual for chemists of exceptional abilities. Chemistry 
offers those who are ambitious and willing to apply them - 
selves conscentiously the greatest opportunities of any vo- 
cation. Why be satisfied with small pay and hard, thankless 
work -learn the profession of Chemistry and your salary will 
depend only upon your own efforts and your own abilities. 

The work of the chemist is extremely interesting. If yóa 
are fond of experimenting. if you like exciting and fasci- 
nating work, take up Chemistry. To the man who is dis- 
satisfied with his present job, to the young man just deciding 
on his life work, Chemistry holds alluring charms, and count- 
less opportunities. If you want to earn more money, the 
way is open through our course in Chemistry. 

NOW IS THE TIME TO 
STUDY CHEMISTRY 

Never before has the world seen such splendid oppor- 
tunities for chemists as exist today. The war has awakened 
the United States to the need of trained chemists and chemi- 
cal engineers. Everywhere the demand has sprung up. In 
factories, mills, laboratories, electrical shops, industrial 
plants of all kinds, chemistry plays a vital part in the con- 
tinuation and expansion of the business. In every branch 
of human endeavor the need for chemists has arisen. No 
profession offers such alluring opportunities and the next 

ten years are going to show the greatest development in this science that this country has ever seen. 
Those who have the foresight and ambition to learn chemistry now will have the added advantages 
and greater opportunities afforded while the chemical field is growing and expanding. 

You Can Learn At Home 
NO PREVIOUS SCHOOLING NEEDED 

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home 
study course written by Dr. Sloane himself is practica , logical and remarkably simple. It is illus- 
trated by so many experiments that are performed ight from the start that anyone, no matter 

how little education he may have, can 
thoroughly understand every lesson. Dr. 
Sloane teaches you in your own home 
with the same individual and painstaking 
care with which he has already taught 
thousands in the class room. He will, 
in addition, give you any individual help 
you may need in your studies. This per- 
sonal training will he of inestimable value 
to you in your future career. 

Experimental Equipment Given 
to Every Student 

We glee to every student without additional charge, this 
chemical equipment Including fifty pieces of laboratory appara- 
tus and supplies and thirty -nine different chemicals and re- 
agents. The fitted heavy wooden box serves not only as a ease 
for the outfit but also as a laboratory accessory for performing 
countless experiments. Full particulars about this special 
feature of our course are contained in our free book "Oppor- 
tunities for Chemists." 

Don't Wait --Mail this 

What Well -Known 
Authorities Say 
About Our Course 
Front Hudson Maxim, 

"Dr. Sloane has done a much- need< -d 
< crk in a much better may than any- 
thing of the kind has, heretofore, been 
done. 

"Dr. Sloane has a remarkable faculty 
of presenting Science for self- instruction 
of the student in such a clear and un- 
derstandable way as to be most readily 
grasped and assimilated. 

"I, therefore. unreservedly recommend 
and place may highest indorsement on his 
u ork." 

Prom Dr. W. W. de Eerlor, 
"I can not t erano, nil your course too 

highly and I congratulate both you and 
Dr. Sloane on sante." 

Prom John A. Tennant. 
"This is something which has long 

been needed. Your lone experience in 
the teaching of chemistry . assurance 
that the copse will be practical as well 
as plain to the untrained students." 

What the Students Say: 
"Your course has been worth $50.000 

to my concern." 
This is Just like reading some fas- 

cinating fiction story." 
"I have just been made Assistant 

Chemist of my concern." 
"Tour course is just what a person 

cants to start in the wonderful science 
of Chemistry." - 

"I find that your course is very in- 
teresting. I wait patiently for the next 
lesson." 

I find the study of chemistry tonne 
and more interesting at every lesson and 
you may be sure that I ant getting into 
studying habit even more than I ever 
did even in my school days." 

"I like the lessons so much that I hon- 
estly would not sell them for many times 
their price." 

I ant taking this opportunity to express 
my satisfaction with your chemical lessons." 

"I now hare a fine position as chemist 
at the Du Pont Dye Works. It was thru 
your course alone that I have been so 
successful." 

I have written to different .. people 
about your course and they speak very 
highly of sante." 

'If I don't' learn It isn't your fault for 
I find that your lessons contain a whole 
lot." 
(Names and addresses on request.) 

DIPLOMA AWARDED TO EACH GRADUATE 
Upon graduation each student is awarded our Diploma in Chemistry, cer- 

tifying that he has successfully completed his studies. Your name on this 
certificate will be a source of pride to you all your life, as well as an aid to 
obtaining a position in Chemistry. 

Easy Monthly Payments 
You do not have to have even the small price of the course to start. CHEMICAL You can pay for it 'in small monthly amounts or earn it as many others # INSTITUTE are doing. The cost is very low, and includes even the Chemistry ; OF NEW YORK outfit -there are no extras to buy with our course. Write us and Home Extension let us explain how you can qualify for a trained technical posi- 
Lion without even giving up your present employment, I Division 4 

SPECIAL 30 DAY OFFER New 
w 

York 
Ror 

City 
B'way 

York City 

Besides furnishing the student with his Experimental ; Please send me at once. 

Equipment, we are making an additional special without any obligation on my 

offer for a short while only. You owe it to yourself Part, your free Rook "Opportttni- 

to find out about it. Write today for full infor- ties for Chemists," and full par - 
Y I oculars abort the Experimental F.quip- 

mation and free book, "Opportunities for I ment given to every student. Also please 
Chemists." Send the coupon right now while # tell me about your plan of payment and 
it is fresh in your mind. Or just write your special 30 day offer. 

your name and address on a postal and 
mail it to us. j NAME 

ADDRESS 

CITY STATE 
RN -1 -'27 

Coupon NOW! 

CHEMICAL INSTITUTE of NEW YORK, Inc. 
66 -R WEST BROADWAY Home Exte.isic -n Division 4 NEW YORK CITY 
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Mail this coupon to 

's ALLEN- BRADLEY CO. 
287 Greenfield Ave., Milwaukee, Wis. 

-Please send me your folder giving 7 B- elimi- 
nator hook -ups, and also data on all Allen - 
Bradley radio devices. 

s~q- N ame 

sP A ddress 

PERFECT VARIABLE RESISTOR 

THIS oversize vari- 
able resistor is used 

as standard equipment 
for accurate plate volt- 
age adjustment in B- 
eliminators made by 
the leading manufac- 
turers of the country. 
The scientifically 
treated discs provide 
stepless, noiseless plate 
voltage control, and the 
setting will be main 
tained indefinitely. 

Bradleyohm -E is made 
in several ranges and 
capacities to suit any 
radio circuit. 

Send for Free Folder 
giving 7 B- eliminator hook -ups 

Mail the coupon be- 
low for folder describ- 
ing 7 hook -ups for 
B- eliminators using 
well -known kits and 
parts. 

Ask your dealer to include 
Bradleyohm -E and Brad - 
leyunit-A for variable and 
fixed resistance units when 
you build your B- eliminator. 

.%%%%%%%%%%%%%% %%%%%%%%%%%%7 
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The Evolution of the Browning -Drake Receiver 
(Continued from page 1223) 

well -nigh perfect amplification obtainable 
with the modern resistance- coupled ampli- 
fiers. 

RESISTANCE COUPLING AT ITS BEST 
Resistance -coupled amplification, while 

long recognized for the excellent quality it 
was capable of delivering, had many draw- 
backs which have only recently been com- 
pletely eliminated. 

First, there was the difficulty in obtaining 
suitable resistors which would be silent in 
operation and remain permanent in value. 
Unfortunately, the metallized filament re- 
sistor could not be used as the input resistor 
when a special detector tube was employed. 
Attempts were made to substitute a trans- 
former or an impedance for the input resis- 
tor, but such substitutions were always made 
at a slight sacrifice in quality. For the 
best of quality the load impedance must be 
higher than the tube -plate impedance; in the 
case of one of the new detector tubes, in 
which the plate impedance is unusually high, 
the only commercially practical way of ob- 
taining an A.F. input device of sufficiently 
high impedance at the low frequencies so 
that it would not "lose" some of the low 
notes is to use a 100,000 -ohm coupling re- 
sistor, capable of carrying six milliamperes 
continuously without noise or depreciation. 

To construct a transformer which would 
have sufficient primary inductance and low 
enough secondary distributed capacity to 
meet these requirements. v; ou'.d be a most 
difficult engineering and economic under- 

taking. The right kind of resistance, which 
has long been recognized to be of the wire - 
wound variety, is the least expensive and 
most desirable solution. To wind such re- 
sistors commercially, however, is quite an 
undertaking ; and it is only after many 
months of work that a practical process has 
been developed for winding the many thou- 
sands of turns of very fine wire, without 
breakage, into compact units of such high 
resistance. 

Another objection to resistance -coupled 
amplification in the past was its lack of 
volume. This difficulty has been entirely 
overcome by the use of high-mu tubes, espe- 
cially developed for the purpose. 

Still another difficulty was the high volt- 
age, so essential for the best of results with 
a resistance -coupled amplifier. The devel- 
opment of the `B" power unit has solved 
the high -voltage question. 

"MOTOR BOATING" 
As a result of the use of "B" units with 

resistance -coupled amplifiers, a new difficulty 
was encountered in some cases : a tendency 
for the amplifier to "motor- boat" or oscil- 
late at an audio frequency, causing a 
noise similar to the "put -put" of a single - 
cylinder motor to come from the loud 
speaker. This difficulty has been com- 
pletely overcome by James Millen in 
his audio system, by the use of a grid 
impedance for changing the phase of 
the grid circuit of the last or power audio 

(Continued on page 1272) 

A five -tube receiver employing the Browning -Drake radio -frequency system, but made up to in- 
clude design ideas of the present author. This was the first receiver in which the audio -frequency 

amplifier system was placed between the tuning units. 

RADIO NEWS 
APRIL 

BLUEPRINTS 
You can obtain a complete set of Blueprints for these receivers 

direct from RADIO NEWS 

A COMPLETE "A AND B" SOCKET -POWER UNIT 
Radio News Blueprint Article No. 14 $1.00 

THE ELECTRIFIED Hi -Q RECEIVER 
Radio News Blueprint Article No. 15 $1.75 

THE LOFTIN -WHITE RECEIVER 
Radio News Blueprint Article No. 16 $1.25 

THE "NINE -IN -LINE" SUPERHETERODYNE 
Radio News Blueprint Article No. 17 $1.25 

Order Direct from RADIO NEWS 
230 Fifth Ave., New York, N. Y. 

MENTION NAME OF RECEIVER AND ARTICLE NUMBER 
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The 
PA GENT 
Company 
is one of 
the two 
licensed 

kit suppli- 
ers for the 
LOFTIN- 
WHITE 
and build 
the only 

foundation 
UNIT 

If1Íliifl(11(IIÏII(I(ill(1C11f11111; 

'cri 

A New BASIC CIRCUIT that is revolutionary 
BUILD THIS NEW REMARKABLE 

RECEIVER 
In a few hours' time voti can build this remark- 

able set which has been acclaimed by radio en- 
gineers as the nearest approach to perfection in 
radio receive.-s. 

It combines in one receiver ALL the desirable 
features you would look for in the ideal set -ex- 
treme selectivity for congested areas, great sen- 
sitivity for distance -getting, a tonal quality that is 
a revelation and of exceptional importance -the 

Constant Coupling System Used gives canal ampli- 
fication over the entire wavelength scale -a factor 
of extreme importance particularly on low wave- 
length stations. 

The Loftin -White is now available at your dea'- 
ers in complete Kit form- listing at $85.10 com- 
plete -all necessary parts excepting the cabinet. 

See a built Loftin -White at your dealers! Hear 
one and you will want to build one for yourself. 

PACENT ELECTRIC CO., Inc. 
91 SEVENTH AVE., NEW YORK, N. Y. 

Sales Agents: Chicago, Minneapolis. Buffalo, Boston, Philadelphia, Washington, D. C.. Pittsburgh, San Francisco, S. 
Louis, Jacksonville, Cleveland. Canadian Licensed Manufacturer: White Radio, Ltd., Hamilton, Ont. Licensed _Xlanufa, - 

turer for Gr. Britain and Ireland: I_ranie Elec. t'o., Ltd., London and Bedford, England. 

KONITE PRODUCTS ^- 
No -Hum "B" Eliminator 

$1200 
COMPLETE 
NO TUBES 
NO ACIDS 
TO BUY 

50 \ 
UNASSEMBLED - 

Don't Apologize for Poor Reception 
How many times have guests come to the house and you offered apologies for poor 
reception because your "B" batteries were "down and out" 7 

You can always depend upon the electric light company to furnish electricity and bi 
just plugging into the light socket. you will always have a 'B" battery supply for 
your radio set by using the KONITE. "NO -HI-M" B ELIMINATOR. 
The voltage will never vary. If you use 221/2 or 45 volts for your detector and 90 
volts on your amplifier, the KONITE "NO -HT'M" B ELIMINATOR will always de- 
liver the specified amount of voltage. To get good volume from your set, you must 
supply the full amount of voltage required. 
1 Taps B -; 221/2 V.; 95 V.; 90 Volts. 
The operating expense of current toed is less than $$1.00 per year dependent upon 
the rate of your local light Company. 

Works on 110 Volts A.C., 60 or 25 cycles- operates all sets from I to 9 tubes. 
HEALERS -We hare an excellent proposition for those who desire to handle our line. 
Write or wire for territory. 

Konite Recti-Trickler 
CHARGES BOTH 

"A" and "B" 
BATTERIES 

LOWEST 
PRICED CHARGER 

MADE 

$4?5 
ornplete 

ELECTROLYTIC 
PRINCIPLE 

Absolutely Noiseless Charging 
The RECTI -TRICKLER has been designed after an exhaustive series of 
tests to provide a self -contained unit at an extremely low cost, a unit that 
is practical and requires tao attention. 
It is a combination Rectifier and trickle charger all in one -Charges both 
A & B batteries (wet) front the house lighting cut -Works on DC or AC 
Current; all you need to do is to connect it to any house light socket, clip 
the two leads to your battery and it starts to operate. 
No tubes, no acid necessary. The simplest unit of its kind -uses the 
electrolytic principle. No noise. The RECTI -TRICKLER is guaranteed 
against defects for six months. 
DEALERS- Exclusive territories and liberal proposition is ready for you -write for particulars. 

If your dealer does not stock them, THESE UNITS will be shipped C. O. D. to you if desired 
KONITE CORPORATION, 25 -27 WEST BROADWAY, NEW YORK, N. Y. 
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Double 
your pay 

Address 

If you are earn- 
ing the average 
young man's sal- 
ary, a Radio Insti- 
tute of America 
Home Study 
Course in radio 
operating can 
double your pay. 

R. I. A. has more 
than 7,500 satis- 
fied graduates. 
The courses of 
study are the fin- 
est obtainable at 
any price. They 
qualify you to 
passtheU.S.Gov- 
ernment Com- 
mercial or Ama- 
teur License ex- 
amination. 

EFree 40 -Page Booklet. i 
Send Coupon Now. 

CUT HERE 
RADIO INSTITUTE OF AMERICA 

324 Broadway, New York City 
Please send me full information about your Home 
Study Course of Radio Instruction. 

I am interested in the complete course which I 
qualifies for the U. S. Gov't Commercial or 
Amateur Radio License. 

I am interested in the technical course for 
radio dealers, jobbers, salesmen and technicians. 

D 

Name 

J 
RADIO INSTITUTE OF AMERICA 
Formerly Marconi Institute Established in 1909 
324 Broadway New York City 
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The Electrified Iii -Q Receiver 
(Continued front page 1235) 

side of the base shield as illustrated, by 
means of machine screws countersunk in 
the bottom of the baseboard and passing 
lip through the hollow centers of the resis- 
tances. Before fastening the resistances in 
place, it is well to place a 1x6 -inch strip of 
fiber between the resistances and the metal 
shield base to eliminate possible short cir- 

JI!!II!III!III'' 

EE 

EE 

EE 

FE 
EE 

Eg 

Eg 

fE- 

cuits. The resistances are then securely 
tightened down by means of lock washers 
and nuts. 

On the centerline of the shield cover and 
2% inches from the back, drill a 4 -inch 
hole. In this hole, between two 1A -inch 
squares of fiber, mount the 50 -ohm rheostat, 
R7, taking care that it is completely insu- 

IIIIIIIIIII!IIIIIIIIIIIIIIII!III!III!!!!!!!!!IIIIIIIIIIIIIIIIIIIIIIIII!IIIIII!!1!!!1!!!!!!!!!!!IIIIIII!I!IIII1!IIIIIII!,i' 

SYMBOL Q.-na NAME OF PART py pE REMARKS MANUFACTURER* 

L 1 Ant. coupler Auto - couple unit 1 aE 

11,L2,23 3 R.F. transformer Auto -couple units 1 

C,C1,2,3 4 Var. condensers .000375 et. (8. L.7) Used with auto- couples 1 EE 

C4 7 Var. condensers 2 to 50®ní Neutralising type 1 15,25 

C5 7 Fixed condensers .5 mf. By pass 2 3,7 =_ 

C6 4 Fixed condensers 1. mf. Bypass 2 16,28 

07 1 Fixed condenser .001 at. By -pass 2 29,30 

ce 1 Fixed condenser .00025 mf. Grid condenser 3 31,32 

R 1 Resistor 2 meg. Grid leak 3 6,7,17,30 

R1 2 Resistors 100,000ohm Grid voltage supply 3 6,7,17 

R2 1 Resistor 50,000ohms Voltage reducer. Heavy duty 6 7,17,30 

T,T1 2 A.F. transformers High impedance primaries 4 13,15,18 -_ 

4 Sockets III type with base 5 

3 Sockets Us type without bane 5 10,18,24 

8 5 Shields Aluminum. Special 1 -_ 

4 Strips Aluminum. For foundation .1 

2 Dials Vernier 8 4,10,18 

AS 1 Ant. switch Single pole double throw 9 21 =_ 

SW 1 Fil. switch 9 2t -_ 

P 1 Pilot light Including bulb and bracket 9 61,22 

R3 1 Potentiometer' 400 ohms Volume control 9 21,23,24,33,30 

4 pr. Clips For resistors R1 and R2 2 

2 Binding posts For aerial and ground 10 14,25 

TJ 1 pr. Tip jacks For loud speaker connections 9 11,23 

1 Front panel 7 X 21 X 3/16 
1 Audio panel 4; X 114 I 3 /16° 

1 Lug strip 9 X.7 /16° I 1/4" 

2 Mounting clips For condensers C6. 211 /16X3 /8X3 /24 

17 Lugs For terminal strip 
2 Brass shafts 10 X l /4e For var. condensers 

1 Cabinet 11 

y,v1,3,3,4 5 Tubes 3v..06amp. R.F., det. and first A. F. 12 19,20 =_ 

75 1 Tube 5v.1 /2emp. Power amplifier l$ 19,20 

Hookup wire Flexible stranded 34 35 

POWER PACE 

24 1 Filter choke 30 H. For battery eliminator 13 24.26,37 

LS 1 Filter choke 20 H. For audio amplifier output 13 4,24,26,27 

L6 1 Power trans. - Special windings 12 

C9 1 Condenser block 14 mf. For battery eliminator filter 2 7,16,24,28,29,30 - 
010 1 Fixed eondenser 4 mf. For audio output filter 7 2,3,29,30,31,32 gg 

R4 1 Resistance unit 4,000ehms Voltage reducer 14 gg 

R5 1 Resistance unit 2,100ohms Voltage reducer 14 
HE 

R6 1 Resistance unit 2,800ehms Voltage reducer 14 EE 
EE 

R7 1 Rheostat 50 ohms Line voltage regulator 9 6,8,21,23,24,30 

4 Brass angles le stock gg 

CP 1 Cord and plug gg 

96 1 Tube Double wave rectifier 12 19 
EE 

LC . 1 Line cable 17 wires bound in cable fore. 
1 Support panel 5; X 4 I 3/16° 

2 Brase angles Straight 1 stock -_ 

, Misc. hardware 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

1 Hammarlund Mfg. Co. 
2 germane. Elec. Co. 
3 Electrad, Inc. 
4 Samson Elec. Co. 
5 Benjamin Elec. Mtg. Co. 

6 Allen -Bradley Co. 
7 Tobe Deutschmann Co. 
8 Martin..Copeland Co. (Maroi-1 
9 Carter Radio Co. 
10 H. H. Eby Co. 
11 Blandin Phonograph Co. 
121.. T. Cunntnghee 

' 

Inc. 
13 Amer. Trans. Co. Amortran) 
14 Ward Leonard Elec. Co. 
15 Bremer-Tully Mfg. Co. 
16 Potter Mfg. Co. 

17 International Res. Co.(purhOR) 
18Silver- Marshall, Inc. 
I9Radio Corp. of America 
200. E. Mfg. Co. (Cato) 
21 Taxley Mfg. Co. 
22nruno Radio Corp. 
23 Herbert H. Prost, Inc. 
24 General Radio Co. 
251 -2 Radio Labs. 
26 Acme Apparatus Co. 

2711ational Co. 
28 Dubilier Condenser Corp. 
29 Wireless Spec. Apparatus Co. 
30 Aerovox Wireless Prod. Corp. 
31 Polymet Mfg. Co. 
32 Leslie F. Muter Co. 

33Central Radio Labs. 
34Belden Mfg. Co. 
15Ame Wire Co. 

If you use alternate parts 
instead of those listed in 
the first column of manu- 
facturers, be careful to 
allow for any possible dif. 
ferenoes in sise from those 
originally used in laying 
out and drilling the panel 
and sub-base. 

7011M COPYRIGHT EXPERIMEHTER PUB, CO. 1927 
*THE FIGURES IN TIE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 

USED IN THE ORIGHNAL - EQUIPMENT DESCRIBED HERE. 

IIIIIIIIII11111iIIIIIIIIIIIIÍIIIillllllllllllllillll! IIII! IIII! IIII! Illlllllllllllllllllilll !IIII!II!IIIG!!I!! 

gg 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for fl pril, 1927 

lated from the shield cover. The power 
pack may now be wired according to the 
wiring diagram. 

CONSTRUCTION OF AUDIO PANEL 
Place the audio panel so that the line of 

17 small holes is at the front, and the two 
largest holes, used for mounting the phone 
tip jacks, TJ, are to the left. Mount the 
three sockets on the under side of the panel 
with the plug of the socket passing up 
through the panel, and the filament posts 
facing the builder. Soldering lugs are 
placed under the mounting nuts, beneath the 
panel, to facilitate making connections. 

Mount the two A.F. transformers, T and 
Tl, on the top of the panel with their plate 
and grid terminals toward the back of the 
panel. At the left -hand edge mount the two 
phone tip jacks and in the two holes at the 
right front, the binding posts for antenna 
and ground. 

Directly back of the line of 17 holes mount 
the three pairs of grid leak clips, first flat- 
tening out the small angle at the base of 
each clip so that it will lie flat on the panel. 
Small lugs should be placed under the mount- 
ing nuts beneath the panel. 

Bolt seventeen 3/s-inch screws in the holes 
on the front edge of the panel, with the 
heads of the screws under the panel and 
the nuts on top, placing a small soldering 
lug under the head of each screw. 

Now turn the panel bottom side up and 
clamp the four 1.0 -mf. by -pass condensers, 
C6, in place, using long screws and the two 
bakelite strips for the purpose. These con- 
densers are mounted on top of each other 
in groups of two, as shown. 

The audio panel may now be wired, fol- 
lowing the pictorial diagram, and running 
all wires on the bottom of the panel. Two 
6 -inch leads are left, as shown, for attach- 
ing to the light pilot. 

ASSEMBLY 
Connect all free leads running from the 

radio unit to their proper location on the 
audio unit. Connect the leads to the pilot 
light, screw a 6 -volt bulb in place, and wire 
in the antenna switch and A and G binding 
posts. 

Fasten the audio panel to the baseboard of 
the cabinet by two long screws passing up 
through the baseboard and through the two 
remaining holes near the middle of the audio 
panel. Place the proper resistance in the 
grid -leak clips. Two 0.1 meg. leaks, Rl, 
are inserted in the two front mountings and 
a 50,000 -ohm resistor, R2, in the rear mount - 
ing. 

Mount the power pack with wood screws 
passing up through the cabinet baseboard into 
that of the power pack ; first connecting the 
leads to the switch and 400 -ohm potenti- 
ometer. 

Before connecting the terminal strip from 
the power pack to the audio panel a small 
voltmeter and battery should be used to test 
between the shields and all terminals on the 
power -pack strip, as well as the correspond- 
ing terminals on the audio panel. No read- 
ing should be obtained at any point. 

The terminal strip may now be bolted to 
the audio panel with seventeen nuts, and 
the set is ready for test. 

PUTTING THE SET IN OPERATION 
Insert all tubes ; connect antenna and 

ground to their proper terminals on the set, 
and the loud speaker to phone -tip jacks on 
the rear of the cabinet. 

Turn volume control full on, with the 
line compensator at about mid- position and 
connect the line supply plug into the socket 
(110 -volt alternating current only). Turn 
on the main switch. 

Each of the small tubes should glow 
slightly, indicating that their filaments are 
in operation, and the rectifier tube and the 
last audio tube should be brightly lit. An al- 
most inaudible hum should be present in 
the loud speaker. This indicates that the 
set is in operating condition, and the pilot 
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The Lowest Priced 
Quality "B" Eliminator 
Victoria, B. C. Y The moment you see the good Ferbend "B" 

Eliminator you understand why during its first two 
years of successful service it has made nearly 50,000 
friends. "Singular Value" is written all over this 
fine instrument. 

Outstanding Quality, however, is confirmed only 
through proof of lasting good performance -so we 
ask you to read the interesting endorsements repro- 
duced here. They are only a few out of thousands - 
but actually your best means of verifying the in- 
formation we give you. 

How can we produce a Quality Instrument at a 
price so spectacular? Because we are pioneer spe- 
cialists in the manufacture of "B" Eliminators - 
because every component part is designed, made and 
assembled under one roof -because our overhead is 
many times lower. 

The Original Ferbend "B" Eliminator operates 
direct from your Electric Light Socket on 110 -120 
volt A. C. Lighting Circuit. Delivers up to 100 
volts. Price $12.50. The electrolytic method com- 
bined with full wave rectification gives results far 
superior to those obtained by any other method. 

The New Ferbend High Voltage Model for ex- 
tremely large sets and all sets using power tubes. 
Delivers up to 180 volts. One Control adjusts volt- 
ages on all taps. 50 -60 Cycle A.C. Price $17.50 

Equal to the Best -at a cost less than half! Sooner 
or later you will purchase a "B" Eliminator. Why 
pay more? 

MoneyBack Guarantee 

See Your Dealer - or Send Direct 

The Eliminator I pur- 
chased a year ago gives 
wonderful results and full 
voltage all the time. 
ERNEST V. WILSON. 

Melrose, Mass. 
If radio fans only knew 

the wonderful kick that 
can be obtained from your 
eliminator. they wouldn't 
waste any more money on 
"B" Batteries. 

C. S. MERRILL 
Clovis, N. Alex. 

I have used your Elim- 
inator with good success 
for aver a year. 

WM. E. McGRATH. 
Niles, Ohio. 

The Eliminator I pur- 
chased from you a year 
ago has given results that 
could not be surpassed, 
regardless of price. I 
have logged KFI, KGC, 
KFON, CZE and 5KW, 

F. I. McGUIRK. 
Louisville, Ky. 

The Eliminator I pur- 
chased from you last 
April has given entire 
satisfaction. 

ALONZO G. SMITH 
Richmond, Va. 

It is a pleasure to do 
business with a concern 
like yours. Your Elim- 
inator has got it all over 
any that I ever used and 
I tried several different 
makes costing much more. 

WM. H. BRYANT. 
Woodside, L. I., N. Y. 

Your Eliminator has 
been in use for about a 
year and a half and has 
given me great service. 

GUSTAVE G. FREY. 
Duluth, Minn. 

I have used your Elim- 
inator for over a year and 
it is one of the best in- 
vestments I ever made. 

L. W. PETERS. 

Shipment made direct on receipt of price, or C.O.D. 
if preferred. Use for 10 days to convince yourself - 
if unsatisfactory write us within that tinte and pur- 
chase price will be refunded. Send Coupon TODAY. 

FERBEND ELECTRIC COMPANY 
J. 425 West Superior Street Chicago, Illinois 

FERBEND 
°B' ELIMINATOR 

Approved and passed 
by the rigid Labora- 
tory Tests of the two 
foremost Radio Lab- 
oratories in America 
-Radio'News and 
Popular Radio. 

FERBEND ELECTRIC CO. 
425 W. Superior St., Chicago, Ill. 
[l Send $12.50 model. 
[1 Send $17.50 model. 
Il Send at once. Payment enclosed. 
D Send C. O. D. [i Send Literature. 

Name 

Address 

City State t 

Makers of the 
original and genuine 

FERBEND 
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Every fan 
knows that - 

Every B -T prod- 
uct has been an 
outstanding 
success- 

BESIDE the Counterphase Receivers 
and Power -Six Kit, B -T offer the fol- 

lowing products as the best you can buy. 

B -POWER UNIT 
No variable 
resistances - 
no knobs to 
turn witli this 
Unit. There 
is no guess- 
work about 
voltages. It delivers 
enough volt- 
age to prop- 
erly operate 
the power 
tubes on mul- 
ti -tube sets. 
Price c o ni - 

plete with 
Raytheon 
Tube $39.50 

UX DETECTOR SOCKET 
A detector tube socket with 
double snubbers to kill the 
howl (vibrating tube ele- 
ments). The tube is NOT 
spring suspended. Protec- 
tion and silent operation 
made possible by shock ab- 
sorbing material which ab- 
sorbs all vibrations. 
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 
USA can be purchased at 
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 r $5.50 

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 bakelite 
case and mounts with 
a single screw. 

Price 90c 

BETTER TUNING 
The B -T booklet describes all B -7' parts, 
sets, kits and B -Power Unit- information 
on radio you won't find elsewhere -send for 

your copy today. 

BREMER -TULLY MFG. CO. 
520 So. Canal St., Chicago, III. 

light should be fully illuminated. Proceed 
to tune in a station by moving the right - 
hand tuning control very slowly from maxi- 
mum (100) downward; at the same time 
turn the left -hand tuning control back and 
forth over approximately the range of the 
right -hand control. During this tuning op- 
eration, the antenna coupler or compensator 
should be set in the "long" position. 

When the station is tuned in, leave the 
volume control full on, and withdraw the 
set from the cabinet far enough to enable 
the line compensator to be adjusted. Turn 
the volume control toward low position (in 
a counter -clockwise direction). If no ap- 
preciable change in volume is noticed, it is 
a positive indication that the line compen- 
sator is incorrectly set. 

The adjustment of the line compensator 
is accomplished by simultaneously adjusting 
it to the lowest point at which the set will 
operate. When it is in this position the 
volume control is effective in controlling the 
output to the loud speaker. If during operat- 
ing it is noticed that the volume control is 
partly ineffective, it is a positive indication 
that the line compensator should be set to a 
lower position. 

Letters from Home Set 
Constructors 

(Continued frota page 1251) 

Found that the "B" battery worked just about 
as good with the "B -" loose. Didn't need any 
` B" at all, as far as that goes. Had the set 
hooked on to our regular aerial T, having two 
300 -foot wires, 70 feet high. 

We live in hopes of getting back home some day. 
Many times I have copied code from Africa, Aus- 
tralia, Japan, Honolulu and the West Coast. So 
we are not so far from home. 

JOHN B. STEWART, 
Hq. Co. 31st Infantry, Manila, P. I. 

THE "CHRISTMAS TREE" SPEAKER 
Editor, RADIO NEws: 

The Loud -Speaking Christmas Tree. instructions 
for building which are given in your December 
number, works to perfection with me. I received 
KDKA, WOC, WAAD, WABC, WCBD, WEAF, 
and many other leading stations. I have long been 
a reader of your valuable journal. I have one of 
the Counterphase hook -ups of Bienter -Tully Co., 
Chicago, and can praise it highly. 

JAMES M. REED, 
1401 Marshall Ave., Mattoon, Ill. 

POLICY THAT MAKES FRIENDS 
Editor, RADIO NEWS: 

I wrote the Hart & Hegeman Mfg. Co., Hart- 
ford, Conn., concerning their wave trap, given 
the approval of RADIO NEWS fn a recent edition, 
asking if it would help me and stating my troubles. 
Not only did their radio engineer, Mr. Justin H. 
Ahrens, answer my questions, but he sent me a 
wave trap to see if it would be of any help; send- 
ing it on memo. only, at no expense to me. Un- 
fortunately, it didn't help matters much, so I 
returned it. 

My reason for writing you is to tell you of their 
extreme courtesy to me, an absolute stranger, and 
their taking a chance on my stealing their mer- 
chandise is so different from the usual business 
methods of today -"Money first in case of fire" - 
that I couldn't resist the impulse to tell you of their 
unusual handling of my letter of inquiry. Manu- 
facturers like these are a credit to the radio in- 
dustry. 

CARL SAVAGE, 

1609 Montgomery Avenue, Ashland, Kr. 
(We are publishing this letter simply to show 

how some organizations conduct their business in 
order to help radio fans. It is refreshing to see 
letters of this sort, as altogether too many are re- 
ceived here showing the direct opposite of the 
experience cited above.- EDITOR.) 

DOWN IN THE OIL FIELDS 
Editor, RADIO NEWS: 

With my home -built two -tube regenerative set 
(my nearest neighbor is 25 kilometers away) I was 
cruising the air last night and I tuned in a power- 
ful station with the call letters CUPID! It was 
a new station; and the above mentioned astonishing 
call letters must have been a joke of the engineer, 
because immediately some other person said "Shut up!" 

I enjoy very much RADIO NEWS, which is sent 
to me from "Tampico. Mr. Edison should have 
seen the boys grouped round my set at the Demp- 
sey- Tunney fight. Maybe he would reverse his 
ideas about radio. 

R. W. WEINMANN, 
Wildcat Camp, San Isidro, Mexico. 
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Pat'd. 
5-2-'16 
7-27-'26 

Licensed by 
Rider Radio 
Corporation 

YOU 
TOO 

NEED 

"Phasatrols" 
A true balancing device for 
radio frequency amplifiers. 

More and more fans throughout the country 
are using Phasatrol to control the old buga- 
boo of oscillation. 
This instrument, which can be installed in a 
few minutes' time, has proven of complete 
satisfaction to old and new radio enthusiasts. 
Ask your neighbor or better still try one 
yourself. 

At your dealers or write direct. Hook -tip 
circular upon request. 

MEMSCO 

Price - - $2.75 
Dept. 27 

175 Varick St., New York, N. Y.4 

ELECTRAD 
VISIT 

LAKEWOOD 
NEW JERSEY 
and the lovely 

LAUREL HOUSE 

Midwinter Golf -Winter Sports 
Concerts -Dancing 

11 Perfect Hotel With 
Remarkably Low Rates 

44- 

Under 
Renowned 

SALTSMAN 
MANAGEMENT 

Special Parts 
to Build the New 

Electric Hi -Q 
For sale exclusively by 

ROSSITER, 
TYLER & McDONELL, Inc. 

Authorized Hammarlund- Roberts 
Service Station 

136 Liberty Street, New York, N. Y. 

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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A METAL -PANELED SET 
Editor, RADIO NEWS: 

Referring to the article by Joseph Riley in your 
September issue, "A New Idea in Radio Con- 
struction," I have a receiving set mounted en- 
tirely on aluminum. Mounting it in this way 
improved the set 100% in every respect. 

Up to about a month ago I had never 
"monkeyed" with radio at all and so at this time 
know very little about it; but from now on I ex- 
pect to be one of the worst bugs on the coast. 

The set is what is called, I think, a C.R. -5 
and from what I can find out from my friends 
and the radio experts around here it is not much 
of a C.R.-5 at that. 

Before mounting on aluminum I could get only 
the local stations and not many of those outside 
of KFI, KHJ, KNX, but the first night after 
remounting I picked up the following: KFWB, 
KFSD, KFON, KFWO, KGO, KMTR, KNRC, 
KPSN, KFSG, KTBI, KFWI, and KFQZ. This 
is all on loud speaker -large -size Victrola. These 
are practically all locals, but they were beyond 
me when the set was mounted on wood. 

My limited knowledge will make it impossible 
for me to give you a very comprehensive descrip- 
tion of this set, but I will try. It comprises 130 
feet of single -wire antenna; one home -made coil 
(3 -inch tube, about % inch of primary winding 
and about 1 inch of secondary, both No. 26 wire 
I think); one variable condenser controlling detec- 
tion; one variometer controlling volume; one de- 
tector tube, two A.F. tubes and two transformers; 
and two rheostats which seem to have no effect 
except control the brightness of the tubes. The 
one for the detector tube is just barely on, while 
that for the amplification is kept just past center. 

I have a fixed condenser, .00025 -mf., between 
the antenna and the set, a resistance between the 
detector tube and the rheostat and a grid leak on 
the detector tube and I believe that is everything 
there is inside the box. 

I imagine you will get a kick out of this, for I 
have to hunt up pictures of the different things 
in advertisements so I can tell you what they are; 
but I can take this thing apart and put it together 
in my sleep and it works. 

The afore -mentioned friends and experts told me 
I was wasting my time when I started on the 
aluminum -panel track and that it would not work; 
but it did and now there is absolutely no body 
noise at all, and before I had plenty. 

Another thing they all marked as N. G. was 
the mounting of tubes in a horizontal position; and 
I am glad to know that some one has proved my 
idea O. K. 

D. P. LAMOREAUX, 
226 Fourth St., Hermosa Beach, Calif. 

ONE -TUBE RECEPTION 
Editor, RADIO NEWS: 

Just a year ago today I used my first set. This 
is a Journal one -knob, one -tube set, which I claim 
to be the world's champion one -tube receiver. It 
has picked up 51 locals. Its furthest station is 
NPO, Cavite, Philippine Islands. Its twelve furthest 
are: 

WBAP, Fort Worth; WFAA, Dallas: KPRC, 
Houston; KWWG, Brownsville; KFXF, Denver; 
KOA, Denver; 6KW, Tuinicu, Cuba; PWX, Ha- 
vana, KGO, Oakland; KTCL (now KOMO), 
Seattle; NPO, Cavite. 

HARRY MIRSKY, 
637 Cleveland St., Brooklyn, N. Y. 

(List enclosed of 203 stations in 32 states, from 
167 of which verifications were received. The 
hook -up of this circuit was described in RADIO 
NEWS for June, 1926; it is in the highest degree 
sensitive, but makes a radiating set.) 

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 an d 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 & 

Invention 
How the Chicago Opera Was Broadcast. 
A High -Power "B" Battery Eliminator, 

By Herbert Hayden 
The Aero -Coil Short -Wave Receiver. 
"Ricocheting" Radio. 
An Inexpensive "B" Eliminator. 
Data On the Ultimax Circuit 
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FORMICA KIT PANELS 
FROM one end of the country to 

the other, home set builders are 
producing handsome radio sets by 
the use of Veri- Chromed Formica 
panels for the leading kits. 
These panels include the Karas Equamatic, 
Bremer Tully Power Six, H. F. L. Nine -In -Line 
Superheterodyne with sub panel, Victoreen 
single dial and two dial. There is also an 
Infradyne 7 x 28" and 7 x 30" Aerodyne, St. 
James 8 Tube, Bremer Tully Counterphase, 
Browning Drake National, Madison Moore 
Superheterodyne, Camfield Duoformer. They 
are sold by the leading jobbers and dealers. 

Special Panels cut to size and Formica Tubing 
are also available for Amateurs. 

SPECIAL SERVICE FOR 
MANUFACTURERS 

Formica is prepared to supply finished insulat- 
ing parts of high grade workmanship in quan- 
tity to radio manufacturers. This service in- 
cludes threaded tubing, perforated panels and 
base panels, marked and decorated either by the 
Veri- Chrome process or by stamping, and 
punched washers bushings, and parts of all kinds. 

The FORMICA INSULATION COMPANY 
4618 SPRING GROVE AVENUE CINCINNATI, OHIO 

Hear the FORMICA 
Orchestra Tuesday 

9 to 10 

over WLW 
ORMICx 

Formica has a 
Complete Service on 

Insulating Material for 
Radio Manufacturers 
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Thousands Use These 
Ingenious 

TRANSMITTER 
UNITS 

I III ÌIÌÌÌIIIÌIÌIÌ 

Here's a marve of Lngineering 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 
RETRANSMISSION- 
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With each unit is mailed an eight -page instruc- 
tion pamphlet 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- 9 [ (or Two for $1.75) 

THE PRESS GUILD, 
66 -R West Broadway, New York, N. Y. 

Enclosed find 95c/$1.75 for which send me postpaid 
one /two amplifier units as advertised. 
Name 

Address 

City. State 

The Evolution of the 
Browning -Drake Receiver 

(Continued from page 1266) 

tube. In the case of high -quality trans- 
former- coupled amplifiers, the use of par- 
tially run -down "B" batteries or a power 
unit may result in the amplifier sounding 
"tinny." The cure for such trouble is to 
use audio -frequency chokes and large by- 
pass condensers in the plate leads; especially 
the detector -tube plate lead, as shown in 
Fig. 6. 

Finally, but perhaps most important, 
came the placing on the market of really 
good loud speakers, which has served as an 
incentive to audio engineers to design com- 
panion amplifiers. One form of amplifica- 
tion which has attracted a great deal of 
attention of late is the dual- impedance am- 
plifier. Such an amplifier is similar to an 
impedance -coupled amplifier, except for the 
fact that impedances are used in place of 
the grid resistors, as well as in the plate 
circuits. 

THE POWER AMPLIFIER 
During the past few months, as a re- 

sult of the work done by James Millen 
and the writer, there is a growing ten- 
dency toward the use of separate audio 
amplifiers of the lamp- socket -operated va- 
riety. Thus. in the case of the Browning - 
Drake receiver, a two -tube set, without 
audio amplification, can be used with a sep- 
arate amplifier unit. 

Regardless of the form of coupling used 
in an audio -frequency amplifier, good qual- 
ity cannot be secured without the use of 
a power tube employing the proper plate 
and grid voltages. There are available for 
use in a receiver suited to the home two 
general types of power tubes -the 112 and 
the 171 types. 

The 171 is by far the better tube to use, 
as it is capable of delivering many times 
more undistorted power to the loud speaker 
than the 112. It must, however, be used 
with a socket -power unit, as it consumes 
far more `B" current (20 milliamperes at 
180 volts, with proper `C" voltage) than 
is economically obtainable from "B" bat- 
teries. Where the use of batteries is es- 
sential, then the semi -power 112 tube 
should be used and the volume of the re- 
ceived signal kept down to prevent distor- 
tion due to overloading. The 112 is fairly 
economical of "B" power. 

OUTPUT DEVICES 
When using a power tube in an A.F. 

amplifier it is essential, for the best of 
quality and as a protection against dam- 
age to the loud speaker, to use an output 
device. There are two general types, the 
impedance-capacity units, known as tone 
filters, and the transformers. The tone - 
filter arrangement is more generally em- 
ployed in connection with power amplifiers, 
because it is so designed that it eliminates 
A.F. current coupling between the plate 
circuit of the power tube and those of the 
other tubes. Although the phase of the 
A.C. in the plate circuit of the last tube, 
with respect to that in the other plate cir- 
cuits, is generally of such an angle as not 
to cause trouble, it is well worth while to 
eliminate this possible cause of "motor - 
boating" and the choke coil- condenser 
method does this very effectively. 

In a choke -coil condenser output device. 
the condenser should be of high capacity - 
3- to 5 -mf. -and the choke coil of high in- 
ductance, at least 30 henrys. As the direct 
current cannot pass through a condenser, the 
direct plate current is forced to flow through 
the choke coil in order to complete the D.C. 
circuit. The A.C., or the fluctuating corn- 
ponent that actuates the loud- speaker mech- 
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SPECIFIED AGAIN 
There's a reason why 

LOFTIN. WHITE Receiver 
like all the most popular circuits 

specify X -L 

See that scree' 
A SCREVIEMIIM 
ADJUSTS AN X L 
IN CROWDED 
PLACES 

CP) 
RESULTS in easier tuning, 

ume and clarity- greater 
by leading authorities. 
MODEL "N " -A slight turn obtains correct tube oscillation 
on all tuned radio frequency circuits. Neurodyne. Robert's 
two tube, Browning- Drake, McMurdo Silver's Knockout. ete. 
Capacity range 1.8 tO 20 micro -microfarads. PRICE $1.00 

MODEL "G" -with grid clips obtains the proper grid cap- 
acity on Cockaday circuits, titer and intermediate frequency 
tuning in heterodyne and positive grid bias in all sets. 

CAPACITY RANGE 
Model G- 1- .00002 to .0001 3IFD 
Model G -5 -.0001 to .0005 MFD 
Model G -10 -.0003 to .001 31FD 

PRICE $1.50 
X -L PUSH POST -Push it down with 
your thumb. insert wire, remove pres- 
sure and wire is firmly held, releases 
instantly. PRICE Ise 
PUSH POST PANEL -permanently 
marked in white on black insulating 
panel. In box including soldering lugs. 
raising bushings and screws for mount- 
ing, etc. PRICE $1.50 

XL 
ARIO 

DENSER 
more distance, vol - 
stability. Indorsed 

X -L Radio Laboratories, 2426 
2 LINCOLN 

Lity E.. 

Doc "Hegehog" Cures 
Transformer Troubles 

Guaranteed 99 Years! 
\inen damp, wet, humid weather puts 

the Gypsy curse on your receiver -chance% 
are the Audio Transformer has gone blooey. 
Get rid of it. Replace with our new "C -L 
Tite" Hegehog and your troubles are over 
for good! 

Here at last is a weather- proof, hermetic- 
ally sealed transformer. You can soak it in 
a bucket cf water for days, then wipe it oft 
and find its efficiency unimpaired. 

The "Hegehog" is little but, oh my!- 
5'4x2,4x23¢ inches Mount it anywhere, it's 
100% shielded. One ratio, all stage, with 
a 100% fiat. distortionless amplification 
curve. You can't beat it either for volume 
or quality of tone, and it carries an un- 
conditional replacement guarantee for 95 
years. 

The price is only $5. All good dealers 
have the new "C -L Tite" Hegehog or will 
get it. Or order direct from the makers. 

PREMIER ELECIRIx ïObíPAHY 
Dept. 399, Grace Street at Ravenswood Ave. 

Chicago, Illinois. 

UX POWER TUBES installed in any set 
without rewiring by, Na ,-Ald Adapters 
and Connectoralds. For full information 
write Alden Manufacturing Co., Dept. 
K -27, Springfield, Mass. 
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anism, on the other hand, will readily pass 
through a large condenser, but not so read- 
ily through an inductance. 

As the purpose of the capacity -inductance 
output device is to separate the plate cur- 
rent of the last or power audio amplifier 
into its two components, and to make each 
of these components go through separate cir- 
cuits, it is essential, to obtain the best of 
quality, that the separation be complete. 
Thus, to prevent loss of the low notes, the 
inductance of the choke coil must be suffi- 
ciently high to prevent any appreciable 
amount of low- frequency audio current 
from passing through the choke coil rather 
than through the condenser and speaker. 
However, the D.C. resistance should be 
kept low to prevent a drop in the effective 
plate voltage on the power tube. A very 
great drop in this voltage is found when 
an ordinary loud speaker is connected 
directly in the plate circuit of this tube 
and is the direct cause of much distortion 
in ordinary receivers. The instructions ac- 
companying the 112 -type tube, for instance, 
call for a negative bias of 9 volts when 
135 volts is used on the plate. Placing the 
speaker in this circuit cuts the 135 volts 
down very considerably and to maintain 
the proper bias the 9 -volt tap should be 
reduced to about 7.5. The choke -condenser 
system rectifies this trouble. 

MECHANICAL IMPROVEMENTS 

While such improvements, from an elec- 
trical point of view, are being made to the 
Browning -Drake system, it is only natural 
to expect improvements and refinements of 
equal importance along a mechanical line. 
Perhaps one of the most noticeable has been 
made in dials ; we now have the variable - 
ratio vernier dial with an illuminated scale 
and place for recording the station call let- 
ters. The variable vernier permits of a rapid 
motion when tuning in local stations or in 
going from a station at one extreme of the 
broadcast wave band to one located at the 
other. The illumination is of the indirect 
variety, now in such vogue for automobile 
instrument boards. Then, too, the con- 
densers have been mechanically changed so 
that they are more compact, and have lower 
electrical losses, lower minimum capacity, 
smoother action and a variety of plate 
shapes for different requirements. Perhaps 
the new plate shape, which gives results just 
halfway between straight- line -frequency and 
straight- line -wavelength, will be the most 
popular. 

III 

001 
MF 
A t .+B R.E FI G. 6 

The introduction of the "phasatrol" compen- 
sating device in the Browning -Drake circuit 

permits the use of a 6 -volt R.F. tube. 

THE NEW B -D RECEIVER 
With all of these new developments in 

mind, the writer, in collaboration with sev- 
eral well -known specialists in their own in- 
dividual fields, has designed a new Brown- 
ing -Drake receiver in which a special R.F. 
amplifier tube with "Phasatrol" neutraliza- 
tion and a high -quality A.F. amplifier unit 
have been incorporated, as well as such me- 
chanical refinements as illuminated dials. 
This receiver will be described in the May 
issue of RADIO NEWS. A later article will 
tell how to powerize this new receiver. 
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Use a 
Belden 

Fused Radio 
Battery Cord 

MAKE a neat job of wiring the batteries to your 
set by using this handy battery cord and get the 

tremendous advantage of fuse protection for your 
batteries and tubes. Fuses in the A and B battery cir- 
cuits of the Belden Fused Radio Battery Cord prevent 
burned out tubes and damage to batteries due to short 
circuits. 

Crossed wires can neither start fires, ruin batteries, nor 
burn out tubes if you use a Belden Fused Radio Bat- 
tery Cord. Fuses are not interchangeable with each 
other or automobile fuses. You cannot get fuses of in- 
correct rating in the clips. 

Every set needs the protection provided by the Belden 
Fused Radio Battery Cord. Don't 
risk operating your set without it. 
It is cheap insurance. 

Ask your dealer to 
show you a Belden 
Fused Radio Bat- 
tery Cord and ex- 
plain the protection 
it provides. Get one 
today ! 

Fuses are enclosed 
in a neat bakelite 
two -piece cover. 

Belden Manufacturing Co. 
2314A So. Western Ave., Chicago, Ill. 
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PRICE ONLY 

$14.50 
FREE! 

With every El -Fonic Pick -Up a 
complete set of blueprints and in- 
structions of how to build the 

Jewell Audio Amplifier. 

capacihj- pickup 

YOU can now enjoy real en- 
tertainment that is far superior 

to anything that has been accom- 
plished heretofore either in the 
Radio or Phonograph art, at only 
a small expense and time. 

TO THE EXPERIMENTER 
The amplifier has been specially designed 
and balanced to insure: No Static, 
No Fading, No Interference, No Needle 
Scratch, Perfect fidelity of tone over 
the entire audible band of frequency less 
any trace of distortion. 
This however does not preclude further 
experimenting on the part of the builder 

as this new means of modulation opens 
up a field in electrical acoustics that is 
new and adaptable to hundreds of uses 
and circuits. Both the Pick -Up and 
Amplifier are the invention of Mr. Fred 
A. Jewell and covered in detail by him 
in his article appearing in this issue. 

DO YOUR OWN BROADCASTING FROM YOUR 
OWN PHONOGRAPH 

Here is an opportunity to put the old phono- 
graph to work and bring it up to the minute 
in reproducing your favorite records compar- 

able to the higher priced electric phonographs 
and at the same time continue your experi- 
ments in a new field of Radio application. 

Forwarded by Parcel Post Prepaid upon receipt of remittance. 

ADAMS- SIBLEY 
DEVELOPING CORPORATION 

119 West 63rd St. New York, N. Y. 

For Perfect Amplification - 
FERRANTI 

Audio Frequency Transformers 
Amplify faithfully every note in 
the scale -each transformer tested 
ten times -your set needs one for 
perfect reproduction. Model A.F. 3 
-$12.00. Model A.F. 4- $8.00. 

FERRANTI, INC. 
I30 West 42n4 St.. New York, N.Y. 

HEAR the wonderful 
New Acme Speaker 
at your dealer's. 

i 

THE SECRETS OF YOUR HANDS 
PALMISTRY EXPLAINED 

TELLTALE lines in your Palm, Character Analyzed, Life Line 
Prognostications, all manner of fun and mystery. 

Read the latest and finest explanation of "Palmistry," Revealing the 
secrets of your hands. 

100 pages of data, over 200 illustrations, Palmistry simplified, clari- 
fied and analyzed in one great book. 

Large size 9x12 inches, with handsome two -color cover. 

loo PAGES -200 ILLUSTRATIONS 
LARGE SIZE 9x12 INCHES 

50c THE COPY EVERYWHERE 
If your dealer cannot supply you write direct 

Experimenter Publishing Company, Inc., 230 Fifth Avenue, New York 

Radio News for zip. 

Combining the 
Phonograph and Radio 

(Continued front page 1239) 

distortion is not encountered in this cir- 
cuit, it is then passed on to the loud 
speaker in a form as pure as it was when 
it was cut on the record. 

Many types of audio amplifiers will 
readily suggest themselves to those familiar 
with the art. One that gives good results 
was described in the June, 1926, issue of 
RADIO NEWS and is known as the "Jewell 
Audio Amplifier." This amplifier has been 
carefully balanced for this type of a "pick- 
up," and will give excellent results when 
used with a good cone loud speaker. 

CONSTRUCTING THE AMPLIFIER 
Fig. 1 also shows the amplifier coupled 

to the oscillating detector circuit. Any one 
who has a phonograph may secure one of 
these "pick -ups" and build this amplifier. 

The coils L4 are grid chokes and may 
be any audio transformers with the pri- 
maries and secondaries connected in series 
aiding. L3 are plate chokes of about 200 
henrys ; their windings should be heavy 
enough to pass the plate current. The audio 
transformers should be about 4 to 1 ratio, 
and rather high -pitched to prevent over-. 
accentuating of bass notes. The R.F. 
transformer should be of the untuned type, 
which covers a band of frequencies any- 
where between 200 and 500 meters. 

The radio portion of the phonograph can be 
easily installed in the compartment provided 

for records, as shown. 

The oscillator inductance can be easily 
made by winding all three coils on one 
spider -web form with No. 26 D.C.C. wire. 
Start by first winding ten turns on for 
the "pick -up" coil and then 20 turns for 
the plate coil and 28 turns on last for 
the grid coil. All windings should be in 
the same direction. A .00025 -mf. fixed 
condenser should be shunted across the grid 
coil. The connections are as follows : The 
lead nearest to the center of the spider - 
web coil connects to the plate Cl of the 
"pick -up," the other, or next lead of the 
"pick -up coil," connects - to the plate side 
of RFT. The next lead after the "pick -up 
coil" connects to the 45 -volt "B.+." The 
other lead of the plate coil connects to the 
plate of the oscillator tube V. The next 
lead after this one connects to the grid 
of the oscillator tube and the last or out- 
side lead connects to the negative of the 
"A" battery. 

For the best results, the best parts should 
be used in the construction of this amplifier 
as well as the best accessories, such as 
tubes, batteries and loud speaker. To ex- 
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structors many modifications 
ins will suggest , themselves. 

the circuit given in this article 
.-fire one and when the directions 

slowed out, the results obtained will 
.ore than worthy of the small expense 
time involved. 

$300 Prize Set Building 
Contest 

(Continued from rage 1229) 
11 

With the improved instruments which 
we have now, much better results should 
be obtained. Then, too, we now have 
shielding, which we did not have in former 
clays, and this improvement should do won- 
ders, too, in helping us to keep out stray 
currents where they are not wanted. All in 
all, the future for the Superregenerator 
seems rosy. 

WHAT IS WANTED IN THIS PRIZE 
CONTEST 

RADIO NEWS desires the best portable 
Superregenerative set that can be constructed. 
There is an urgent demand for such sets 
for automobiles, motor boats, policemen, 
traveling men, and others. The loop used 
with the Superregenerator may be quite 
small, and can easily be attached right to 
the portable case. The competition, there- 
fore, eliminates separate loops, it being nec- 
essary that the loop should be included right 
in the portable. The loop should be fixed 
into place and should not be a folding loop. 
Loop tuning would, therefore, be done by 
turning the case in to the correct compass 
direction. 

The complete set in no case must exceed 
the following dimensions : length 12 inches, 
depth 7 inches, height 8 inches. Into this 
space all the instruments, loop, batteries, 
tubes, loud speaker, or 'phones, must be 
placed. The above dimensions are not rigid, 
so long as the cubic content, namely 672 
cubic inches, is not exceeded. In other 
words, the width or the length may be varied, 
so long as the cubic -inch content of 672 is 
not exceeded. 

As an added feature, for the protection 
of inventors, RADIO NEWS will do the fol- 
lowing : 

PATENT RIGHTS GUARDED 
It should be known to would -be inventors, 

that the publication of any circuit in RADIO 
NEWS is the best patent reference that can 
be had. If the circuit and description is 
published in RADIO NEWS, the inventor has 
two years thereafter in which to file a pat- 
ent application, and thus he gets the best 
possible protection. 

Furthermore, as an added incentive to 
the inventor, always providing the cir- 
cuit is patentable, RADIO NEWS here- 
by agrees to take out a patent in the 
inventor's name, paying the entire patent 
fees; and the patent, if issued by the 
U. S. Patent Office, will belong, of 
course, to the inventor in whose name it 
will be taken out. 

Also remember that this contest is for 
constructors only; no patents, no mere ideas, 
or descriptions of sets can be entered in this 
contest. The actual set must be shipped to 
RADIO NEws, and, after it has been tested in 
RADIO NEWS LABORATORIES, it will be re- 
turned to the constructor. Right here we 
wish to issue a word of warning. In for- 
mer competitions many sets became auto- 
matically disqualified because they Were 
shipped with such poor packing that when 
the case was opened it contained nothing 
but a lot of junk. Remember that cases 
are dropped frequently during transit and 
that the set must be packed well, as follows : 

PACKING DIRECTIONS 
First, be sure that all instruments are 

fastened down to boards with at least % -inch 
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Norden -Hauck Super-10 
AROUND THE WORLD 
WITH THE U. S. NAVY 

Panel size, 36 "x9 "x%" Super 10 -tube Standard Admiralty Model Weight: 55 lbs. 

A SUPER -10 has been installed on board the "U. S. S. Wright," 
now sailing for Asiatic waters with the U. S. Aircraft squadrans. 
This receiver will also be used for entertaining civilian repre- 
sentatives at various ports of call. 

A New and Advanced Model 
Highest Class Receiver in the World 

THE NORDEN -HAUCK SUPER -10 is an entirely new and advanced 
design of Receiver, representing what we believe to be the finest 

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 
good radio reception. The unusually large number of unsolicited testi- 
monials constantly being received from users- concerns and individuals 
of international repute- indicates the absolute superiority of the 
NORDEN -HAUCK SUPER -10. 
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. 
-10 tubes employed to give per- -Simple to operate, having only 

feet reproduction with unlimited two major tuning controls. 
range and volume power. 

-Super selectivity on all wave 
lengths. 

-Built to Navy Standards. 

--No Harmonics. Signals are re- 
ceived only at one Point. 

-Special Power Audio Amplifier, 
operating any loudspeaker and 
eliminates necessity of external -Wide wave length range without amplifier. 

change of coils, 200 -550 meters 
full. 
(Adaptable 35 meters to 3600 
meters if desired.) 

-Use Loop or Antenna. 

-Can be operated directly from 
house current with socket power 
devices. 

-Thoroughly shielded at all neces- 
sary points. 

Complete Price List for Socket Power Operation 
I Norden -Hauck SUPER -10, completely constructed and laboratory tested $307.00 

el Heavy -Duty 200 V. "B" Eliminator and Tube, 50/60 cycle A/C 
110 V. 42.50 

1 Automatic "A" Power Supply, complete 29.50 
10 Tested Tubes, including Power Tube 22.50 

1 Western Electric Cone Speaker, 540AW or Farrand Sr., and Plug, 32.60 
1 Set Antenna Equipment, complete 5.00 
2 "C" Batteries 2.00 

TOTAL COST OF ALL ITEMS -NOTHING ELSE REQUIRED.. $441.10 
a 25/30 cycle A/C current, $47.50. 

PROMPT EXPRESS SHIPMENTS NOW BEING MADE. 
Tear off and mail today 

Upon Request complete literature 
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 

NORDENOHAUCK 
Incorporated 

ENGINEERS 
MARINE BUILDING 

Philadelphia, U. S. A. 

NORDEN- HAUCK, Inc. 
Philadelphia, U. S. A. 

Gentlemen:- 
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........ ....................___.__.__.. __ -___. 
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,Again 
by Sprague 

Since the first electric car in 1888 -a Sprague inven- 
tion -many electrical engineering advancements have 
been given industry -by Sprague. 

No wonder that the latest -the SPRAGUE MIDGET 
fixed condenser -is attracting such widespread set-. builder interest. 

For the MIDGETS are factory tested at 1500 volts - 
have higher uniform breakdowns -constant capacities -insulated casings -quarter the weight -half the 
size; in short, they are midgets with electrical hearts 
of giants. Their new . flexible lugs-presoldered- 
short -cut assembling expenses; saving screws, nuts, 
bolts, drillings and wire, too. 

Just your address will bring you samples and all the reasons why Sprague Midgets will improve and 
economize in your set construction. 

SPRAGUE SPECIALTIES 
COMPANY 

Dept. R 
QUINCY, MASS. 

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 

Price, Complete with $3500 Raytheon Tube 
- r OkOrikOk B óeetriáiái Company 
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"B" Battery 
Eliminator 

Build Your Own 

Grandfather's Clock 
We furnish blue prints. 
finishing material and 
instructions. Buy the 
works, dial, weights and 
pendulum from us at 
surprisingly low prices. 
You make a fine profit 
building artistic clocks 
for your friends. 
Plain Works As Low As 
$5.00. Others With Chimes 
At All Prices. Ask For 
Attractive Free Offer. 

CLOCK COMPANY 
1681 Ruffner St.. 
Philadelphia. Pa. 

GENERAL RADIO 
Parts and Accessories. Write for Catalog 

No. 926 -N. 
General Radio Co. Cambridge, Mass. 

/61 The World's Largest Exclusive 
Radio Mail Order 

will Bend you -FREE -this wonder cata- 
log of dio bargains containing 

over 2ÓO0 items of everything in 
RADIO, including all the latest 
Sets. Kits and Parts, at rock - 
bottom prices that Save you 
one -third to one -half. 
5 -TUBE SETS AS LOW 

AS $24.90 
Latest 1927 Models 

Table andConsole modelawìth built - 
in loud speakers. Beautiful genuine 

mahogany and walnut cabinets An 
seta at annumgly low prices. 

SEND FOR BOOK TODAY 
Send letter or postal. and this bargain 
radio catalog mill come to you abso- 
lutely free. Write Today. 

RANDOLPH RADIO CORPORATION 
Dept. 234 Chicago. IN. 180 N. Union Ave. 

KELLOGG Radio 
Flawless Reproduction 

Radio News for Ay. 

wood screws, or 6/32 or 8/32 screws bo. 
in place with nuts. All connecting wires 
should be soldered, preferably. It is not 
necessary to ship tubes, as the Laboratories 
will use their own. After you are sure that 
the set is ship -shape for traveling, wrap it 
up in heavy paper and then get a wooden 
case, (fever a cardboard one, and put a layer 
of excelsior on the bottom, then pack excel- 
sior all around and on top of set, and pack 
it in fairly solid, but with enough space to 
give a little cushioning. The set itself should 
never touch the wood of the packing case. 
The entire set should float on excelsior. 
This is the only safe method. 
CONDITIONS AND RULES OF THE SUPER - REGENERATOR SET COMPETITION 
1. A portable Superregenerative set is desired. 

with as many novel features as possible. Any 
number of instruments, of any type, may be 
used. The set should preferably be free 
from hand capacity and should not be tricky 
to operate, if this can be accomplished. 

2. Portable sets only are admissible to this 
competition. The size of the set must not 
be larger than 12x7x8 inches, or its equiva- 
lent, 672 cubic inches. These dimensions 
should include not only the entire set, loud 
speaker, or phones, but also batteries, tubes. 
loop, etc. Loop may be attached to cover of 
case, or otherwise, but must be built in. 

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

4. All sets in this competition are to be sent 
to RADIO NEWS; transportation charges for 
the set being paid both ways by RADIO 
NEWS. 

5. Parts used in the competing sets may be 
standard parts, obtainable on the market, or 
they may be home -made. It is, however, 
preferable to use standard parts. 

6. Contestants must submit also a complete wir- 
ing diagram drawn in ink on white paper, 
83Zell inches, in which the diagram of the 
parts must be distinctly marked and the cor- 
rect values given, as, for instance, number 
of turns, wire sizes, diameter of coil, ca- 
pacity of condensers, etc. On the reverse 
side of the wiring diagram a description of 
the set is to be typed or written in ink, in 
not more than 500 words. The judges are 
particularly interested in learning how this 
set performs, how it is tuned, what DX it 
brings iii, ease of tuning, etc. If DX sta- 
tions have been received, give log of such 
stations. 

7. Bind all papers firmly together so they can 
-not be separated, and note that on every 
sheet of paper and every photograph, en- 
trant's name and address must be clearly 
printed. No penciled matter can be con- 
sidered. Use either typewriter, or pen and 
ink. 

8. Rolled manuscripts are excluded from this 
contest. Use photomailer wherever possible 
(obtainable at all stationery stores). 

9. Name and address must be clearly shown on 
the set itself, for identification purposes, by 
using Dennison tag and attaching it to some 
part of the set by means of string or cord. 
Name and address must also appear on the 
outside of shipping case. 

10. This contest closes May 20, 1927, at noon. 
by which time all entries must have been 
received by RADIO NEWS. Announcement of 
the prize winners will be made in the Septem- 
ber, 1927, issue of RADIO NEws, on the pub- 
lication of which the prizes will be awarded. 

11. From this contest are excluded the employees 
of the Experimenter Publishing Co. and their 
families. 

12. The prizes of this contest will be awarded 
to those persons who submit the most novel. 
interesting and satisfactory Superregenerators. 
in the opinion of the judges. The matter 
of workmanship does not primarily enter 
into the contest, except insofar as it may 
assist the judges in deciding upon the rela- 
tive merits of different sets. Prizes, there- 
fore, will be awarded not so much on the 
appearance of the sets as upon the actual 
performance of the sets themselves. The 
judges of this contest will be a board com- 
prised of the editors of RADIO News, the 
editors of SCIENCE AND INVENTION and the 
editors of RADIO INTERNACIONAL. Their find- 
ings will be final. 

13. Address all entries to Editor, Superregener- 
ator Contest, care of RADIO News, 230 Fifth 
Avenue, New York City. 

PREVIOUS ARTICLES 

To those who wish to study up on Super - 
regenerators, the following articles will be 
of interest, having appeared in back num- 
bers of RADIO NEWS : 

The Superregenerative Receiver, July 
1923. 

The Autoplex Circuit, November 1923. 
Superregeneration and the Future, Janu- 

ary 1926. 
Superregenerative Circuits (Standard 
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Hook -ups),, Sept. '24, Nov. '25, Dec. '25, 
Jan. '26. 

Superregenerative Circuits (I Want to 
Know), Oct. '22, Apr. and Oct. '23, March 
'25 and Nov. '26. 
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Radio News of the Month 
(Continued front Page 1217) 
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GIANT AIRPLANE SPEAKER 
AMILE above the earth, a singer enter- 

tained a Times Square crowd in New 
York a few days ago. The loud speaker, 
which carried his voice downwards, operates 
on the 1000 -watt output of a group of power 
tubes. This largest of speakers is illustrated 
in April SCIENCE AND INVENTION. 

STATE RADIO LICENSING 
THE problem of intrastate radio regu- 

lation has been raised by the intro- 
duction of a bill in the New York legisla- 
ture to provide for licensing broadcast 
stations under the authority of the state 
public service commission, and including 
a censorship. The legal phases of con- 
current state and national regulation 
would afford much work for the lawyers, 
should such a measure become law. 

TRAIN RADIO SERVICE 
ONE shilling (Austrian) per hour is the 

charge for listening -in on the Austrian 
express trains, to and from Vienna, under 
a new arrangement made by the Austrian 
Railways Company. The sets used are of 
sufficient power to bring in the principal 
European stations. -C. L. Vydra. 

RADIO FOR THE BLIND 
AUSTRIA is the first country to take 

up systematically the collection of 
radio equipment and funds to furnish all 
its sightless unfortunates with the con- 
solations of radio. There have been dis- 
tributed 910 sets, almost all of the crystal 
type. Germany, following the example, 
has collected already 421 sets and over 
300,000 marks for the purpose -Horst 
Kottas, Vienna. 

NEW WARSAW STATION 
AHIGH- POWER, long -wave (900 -1300- 

meter) station has been established in 
Warsaw by the "Polskie Radjo" broadcast 
company. It will have a 1 -kw. output, and 
is erected on the Szczesliwice fort outside the 
city (don't ask us to pronounce it) ! The 
height of the masts is 275 feet. -Ted Erlich. 

A RADIO THEATRE PARTY 
XT ENV YEAR'S night in Minneapolis was 

featured by a party, the Radio Trade 
Association leasing a theatre with 2,200 seats 
and opening it to the public, who were in- 
vited to hear the reproduction of an eve - 
ning's radio program through a large re- 
ceiver and amplifiers. The other theatres 
were not enthusiastic over the competition. 

FREE AERIAL MASTS 
TO improve the appearance of the neigh- 

bourhood, Chislehurst Urban Council is 
supplying householders with neat wireless 
(radio) poles of an even size. News of the 
World, London. 

The readers of RADIO NEWS are invited 
to co- operate by the contribution of news items 
which concern novelties in radio or in the uses 

- to which it may be put; especially those in 
which the element of human interest is found. 
Government announcements or press dispatches 

z of general circulation will not qualify; send 
stories of something that has happened in your 
own vicinity. They should be short; for each 
one published $1.00 will be paid. Address News 
Editor. RADIO NEWS, 53 Park Place, New 
York City. 
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THIS is the fifth of a series of five "hook -ups" for crystal control 
transmitters using "ESCO" Maximum miles per watt Power Supply 

This set requires a UX210 oscillator, three UX210 frequency 
doublers of the UX210 type, a 203 -A power amplifier and a 204 -A 
power amplifier. The crystal is a 320 meter one for 40 meter operation 
or a 160 for 20 meter work. Filament supply comes from two fila- 
ment transformers, one for the 210s and another tapped for 11 and 13 
volts for the 203 -A and 204 -A tubes. Plate supply for the 210s is ob- 
tained from Item 8, a resistance in the plate circuit of the .oscillator 
tube producing the necessary IR drop to supply the tube with only 300 
volts. Plate supply for the 203 -A and 204 -A tubes is obtained from 
Item 22, resistance R5 supplying the drop, allowing 1000 volts to be 
used on the 203 -A. Grid bias for the tubes is obtained from Item 4 
with IR drop resistences in those circuits requiring less than 400 volts. 
The grid bias for the oscillator tube comes from a block of B battery. 

ELECTRIC SPECIALTY COMPANY 
TRADE "ESCO" MARK 

211 South Street Stamford, Conn., U. S. A. 
Manufacturers of Motors, Generators, Motor - Generators, Dynamotors and Rotary Converters for Radio and other purposes 

l 
A GOOD A AND g BATTERY ELIMINATOR 

May Be Built at Low Cost 
The model described in this issue by R. E. LACAULT, originator of the ULTRA - DYNE, can supply any set. We carry in stock all the specified parts required. Write for free literature and price list. 

SUPER -HETERODYNE CONSTRUCTION AND OPERATION 
By R. E. LACAULT, E.E. 

is a complete treatise on the subject. It is full of practical information for super- heterodyne owners and builders. In addition to the very complete data, it contains full constructional details on the LR4, the latest 

ULTRADYNE 
Price $1.97 

Set of 4 full size drawings for the construction of the LR4, $1.00 
(These drawings are the original ones and contain the latest improvements made by R. E. Lacault.) 
Our service department can improve your receiver. Sets wired for power tubes, shielded, and re- built. Write for estimate. 
R. E. LACAULT RADIO ELECTRIC LABORATORIES, 1931 Broadway, New York City 
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demand 
EROV2x 

"Built Bette)" 

FILTER CONDENSER 
BLOCKS 

for all "f3" ¿liminators 
and Power _Am/blifiers 
AEROYOX products are used as 
standard equipment by over 
200 manufacturers of Radio 
Receivers and ß "Zliminators. 

AEROVOX WIRELESS CORP. 

&172 Washington St., Brooklyn. N.Y. 
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HAMMARLUND 
Precision 

PRODUCTS 
Are Officially Specified in Sixteen of the 

Newest Circuits 
Choose any of the radio magazines 
where the latest and best radio de- 
velopments are featured, and you will 
find one or more prominent engineers 
specifying Hammarlund Products for 
use in their particular circuits. 

If you can't guess the 
reason, ask your dealer 

HAMMARLUND - 
PRODUCTS 

Are Used in These 
1927 Receivers 

Loftin -White: Hammarlund- 
Roberts "Hi -Q "; 

Haynes "DX2 Multi -valve "; La- 
cault "LR4"; 

Cockaday LC27 "; Browning - 
Drake; 

Sargent "Infradyne "; Morrison 
"Varian" 

Parent "Ultimaz"; St. James 
Super; 

Victoreen Super; Harkness 
"KH-27"; 

Henry- Lyford; Carborundum 
Super; 

Popular Science Monthly "Pow- 
erful"; "TVorld's Record" Super 

We shall be pleased to refer 
to the proper authorities any 
inquiries regarding the above 
circuits. '--'- 

HAMMARLUND MFG. CO. 
424 -438 W. 33rd Street, New York City 

`-.f0"t, .aztth Rad.U.Y 

ammariund 
PRECIS/ON 

PRODUCTS 

American , 
RAW' 

r 
ND®! wholesale R Lowest on 

BIG NEW 1927 
CATALOG-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 G t ee S ee 

RADIO Kansas City, Mo. 

INVENTORS 
who derive largest 
profits know a n d 
heed certain simple 
but vital facts before 

applying for Patents. Our book Patent -Sense gives those 
facts; sent free. Write LACEY & LACEstablished 

Y. 
631 

Fl 669. Washington, D. C. 

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. 

A Temperamental 
Artist-Radio Mike 

(Continued front page 1207) 

same musicians, playing their usual instru- 
ments ; but, every time they have returned 
to the studio, it has been necessary to alter 
their arrangement and change the mike 
pick -up. 

Diagrams showing the location of every 
instrument are made in the station log for 
every orchestra broadcast and it is but a 
moment's work to refer to them. However, 
they have proved of little service at a later 
date in helping to arrange a band for a re- 
turn engagement. 

Is there any other explanation than that 
the walls of the studio and the air are not 
in quite the same condition? And if this 
is true, isn't it also true that the atmosphere 
is affecting even the musical instruments 
which are not made of metal? 

REARRANGING THE SETTING 

Recently one of the regular orchestras 
moved into the big studio and the members 
took their accustomed places. The first 
number had hardly started when the buzzer 
from the roof started an uproar. The banjo 
was running away with the ether. 

However, it was being played by the same 
man who had been broadcasting every 
month for a year, and he knew his stuff. 
When the banjo was moved five feet fur- 
ther away from the mike its notes took 
their proper relative position. 

Another freak comes to mind. There is 
a blind entertainer, appearing regularly on 
a program as a singer, who is his own ac- 
companist. One week it isn't necessary to 
close the piano and the mike may be placed 
on its corner. The next time the mike must 
go to a far corner and the piano be closed. 
Sometimes it has even been necessary to 
restore the rubber cover to all except the 
keyboard. This man, being blind, has de- 
veloped to a high degree the acuteness of 
his ears, of course, so it is not reasonable 
to believe that there is so much variation in 
his performance. 

Be patient, give them five minutes. May- 
be after the last piano solo the heavy rubber 
covering has not been restored to the piano 
and that instrument's strings are vibrating 
in unison with the violin or banjo. Possibly 
the sounding board of the piano is picking 
up some note to send it reverberating into 
the mike. The mike can't well be moved, 
for you'd think your house was tumbling 
down, so great would be the thump when the 
stand was set down. And so that number 
goes to its conclusion in agony. Then there 
is a little longer wait than usual after the 
announcement, and the next selection comes 
through as it should. The mike has been 
moved, the piano covered up, the side cur- 
tains rearranged, and so on. 

By the time these troubles are overcome, 
as likely as not, there is an altogether dif- 
ferent type of number on the program, and 
so the studio director and announcer may 
be standing on their heads again. At times 
an evening will become a nightmare, but 
none of it gets to the invisible audience 
the listeners hear none of the long hours of 
rehearsals that precede a program, or of 
the trouble that comes from last- minute pro- 
gram cancellations. 
. There are all sorts of things like these 
constantly bobbing up, but the station per- 
sonnel takes them as all in their day's work 
-which is providing you with a high brand 
of entertainment in your own home, every 
night of the week, and for which they do 
not always get even your thanks. 

Remember, five minutes and a kind word 
once in a while are little in return for what 
we get. Let's give them both. 

The Official 

LOFTIN -WHITE 
Westinghouse 

MICARTA 

PANELS 
can be obtained 
at any reliable 

Dealer 
or write us direct, enclosing 

$7.25 
Micarta Fabricators, Inc. 

309 CANAL ST., N. Y. C. 

-EMERSON- 
ULTIVALVE 

-ccn- clement tube with 201A filament. three plate, and three grids. Uses any battery. Operates on 5 
volts. Draws only V4 ampere. Fits any stanched socket. 
Can be used with many circuits. Write for infotntation. 

List Price $6.50 
Exclusive Licensees and Manufacturers 

_Emerson Radva]l Corp._ 
25 West 43 "- St .NYC. 

Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS -$2.50 a year. Exueri- 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 
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KARAS EQUAMATIC MANUAL 10e 

MAIL loc today for complete Manual of Tiaras Egos- 
made 5-Tube Sensation. Contains simple instruc- 

tions and complete wiring diagrams for building this 
great receiver -the most powerful and most selective 
5 -tube radio frequency receiver ever designed. Address 

KARAS ELECTRIC CO., 
1124 Association Bldg. Chicago 
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I Want To Know 
(Continued from page 1260) 

"Start oscillator and set on wavelength to 
which the receiver is adjusted so note will be 
heard in the loud speaker. 

"With a wooden -handled, hard -rubber or Bake- 
lite screwdriver or wrench as described, loosen 
balancing condenser No. 2, meanwhile rotating 
No. 2 dial rapidly between thirty and fifty de- 
grees. A click will be heard as the set goes 
into oscillating condition. Next tighten No. 2 

balancing condenser screw until click just dis- 
appears, then tighten up about one -quarter turn 
beyond. 

'Set all dials at 40, rotate No. 1 dial rapidly 
between 30 and 50 degrees. following same pro- 
cedure on No. 1 balancing condenser screw as 
described for No. 2 balancer. If the click can- 
not be balanced out readily, a slight further adjust- 
ment of No. 2 should clear it up. 

"Leaving receiver still set for high range, 
turn all dials to 20 degrees, reset oscillator on 
wavelength to which the receiver is now adjusted. 
No oscillation should be experienced; if such a 
condition exists turn in sightly more on No. 2 

balancer. Continued oscillation would be a likely 
indication that balancers No. 1 and No. 2 were 
turned slightly too far in past the click. The 
first balancing operations already described should 
be repeated. 

"If no oscillation is apparent with dials at 20 
degrees, set switch for 'low range' and turn 
dials to 65 degrees. Reset oscillator as previously 
described. If slight oscillation occurs, effect read- 
justments of No. 1 and 2 balancers. If there is 
tendency to oscillate on the high range, screw in 
No. 1 balancer slightly further. If set tends to 
oscillate on the low wavelength, screw in No. 2 

balancer slightly further. This procedure should 
be repeated if not successful with the first attempt. 

"After these two balancing condensers are ad- 
justed to their final positions, the third dial 
readings may be made identical with No. 2, 
should a marked variation be experienced. 

"Tune your oscillator until it is heard between 
10 and 20 on the dials. Note the dial readings 
of condensers 2 and 3. If the third dial reads 
higher than the second tighten the balancing 
condenser No. 3 until the readings coincide with 
those of the second. This adjustment will have 
little effect on dial settings at high wavelengths. 

"The suggestions given below may assist in 
clearing up . further difficulties that may arise. 

"While it is advisable to balance the set with 
a high -plate voltage and full filament brilliance, 
any receiver which will pick up stations or the 
oscillator tone without distortion with the volume 
control at 4 and 90 volts on the 90 -volt terminal 
is satisfactory; since these are the conditions 
under which the set will operate. 

"If the set refuses to balance. and the click 
does not disappear when adjusting No. 1 balancer. 
a defective 'B' battery by -pass. below rated 
capacity, or defective antenna coil. may be the 
cause. An exceedingly large aerial will make 
the set critical to balance. 

"If no click is heard from the second stage 
at the beginning of the balancing operation, the 
filament voltage may be low. or reversed, or the 
'B' voltage low. The tube may be poor. A 
tube that will not oscillate up to the highest 
wavelengths on the dial when the balancing con- 
densers are released is not active enough to use 
in balancing. The second binocular coil may be 
damaged or defective and in need of replacement. 
The primary may he open (which may be de- 
termined by the electrical -circuit test) or part 
of the primary shorted out, or the Litz secondary 
damaged. 

"Unbalancing below 200 meters will probably 
not he serious and need not be corrected if 
such correction would endanger the stability on 
higher waves; since the set is not being used 
for broadcast reception below 200 under the 
pre4ent regulations. 

"If the set oscillates when the screws are re- 
leased. and responds to the balancing operation 
as described, but signals are weak, after check- 
ing voltages, wave -range switch, etc., look for 
an open tap on the antenna coil or damaged 
secondary winding." 

THE PSALM OF RADIO 
Radio is my hobby : I shall want no other. 
It maketh me to stay home at night. 
It leadeth me into much trouble. 
It draweth on my purse. 
I go into the paths of debt for its sake. 
Yea, though I understand it perfectly, it will 

not oscillate. 
Its concerts and speeches, they comfort me, 
Yet it will not work in the presence of my 

friends. 
I anoint the coils with shellac: 
But the tube spilleth over, 
Surely the bug will follow me all the days 

of my life, 
And I will dwell in the house of a radio fan 

forever. 
Contributed by John R. Elliott. 

Majestic "B" current Supply 
delivers pure direct current -from your light socket 

Malestte Staedasd -B 

Capacity nine 201A 
tubes or equivalent. 
45 mtliamperes at 
135 colts. 

$26.50 
wee, of Rocky Mu., $29.00 
Raytheon Tube $6.00 extra 

Majestic Super -B 
Capacity one to twelve tubes, 
including the use of power 
tubes. 45 mils. $ 

150 volts.. ij9sOO 
t wen of Rocky Mu. $31.50 

Ray,heon Tube $6.00 extra 

Majestic Master-5 
Positive control of all 
output voltage taps. For 
sets having high current 
draw or heavy biasing 
batteries. 60 mils. at 
150 volts. 

$31.50 
West of Rocky Mn. $34.00 
Raytheon Tube $6.00 extra 

S Points of Superiority 
i Better Reception 

No hum. Superior to any source of power. 

2, Economy 
Low first cost. Cheapest and best form of "B" 
Power. Costs only a fraction of a cent per hour. 

1279 

3 Dependability 
Maximum, unvarying power always available. 

4 Durability- 
No acid or liquids. Uses Raytheon Tube; no 
Filament to burn out. 

S F1eXibili Voltage can be accurately adjusted to meet vary- +. ing conditions in every city -and on any set. 

Ask for a demonstration on YOUR Set 
(Can be purchased on deferred payments) 

GRIGSBY- GRUNOW HINDS CO. 4572 ARMITAGE AVE CHICAGO -ILL. 

ono REPLACES JACKS 
and 

MULTI -STAGE JACK BATTERY SWITCH FILAMENT SWITCH 
SAVES TIME, MONEY AND MINIMIZES LOSSES 

CAUSED BY OLD STYLE JACKS 
If your dealer cannot supply you order di- 

$2 rect enclosing remittance or ive will ship 
C.O.D. 
Rono Mfg. Co., 428 S. Clinton St., Chicago 

LIGHTING FIXTURES 
Ready to Hang 

Direct from the manufacturer. 
Completely wired, including 

glassware. Send for new 
catalogue No. 28. Just Re- 
duced Prices. 
Special Proposition To Dealers. 
Erie Fixture Supply Co., Inc., 
Station R. Erie, Pa. 

Balkite 
7ladio Power Units 

FANSTEEL PRODUCTS CO., Ixa 
North Chicago, Illinois 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2,50 a year. Experimenter Publishing Co., 230 Fifth Ave., N. Y. C. 
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"Radio's largest, 
hit supply house 

ESTABLISHED 3OYEARS 

If it appears in any is- 
sue of this Magazine 

WE HAVE IT! 
THE NEW 

H. F. L. Receiver 
We have complete kit PRICE 
of parts for this new$ 
design of loop operated 
super. 
Get DX On the Loop -With Wonderful 

Tone 

THE NEW 

Ultradune LR4 
Complete Kit as described by R. E. 
Lacault -with no substitute parts. 

PRICE ON THIS KIT 
Full Sized Blue- Prints$ 
and Working Drawings 
-Seat Postpaid $1.00. 

Loftin-White 
COMPLETE KITS 

The New Circuit That PRICE 
Has Astonished the Ra- 
dio Industry. vii 

BUILD THE FAMOUS 

Quadraformer 
VI RECEIVER 

With an M & H Kit! 
The New Year's Price 

Described in 
Sensation Fully 

$51 February 

Descriptive Circular on 
All Kits Is Now 

Ready 
It Will Pay Set Builders to Send for 

This 

M & H SPORTING GOODS CO. 
512 Market Street Philadelphia, Pa. 

7 Ztube- Sinsfle Dial RADIO SET 

Write for 
This 

Wonderful 
offer direct from factory 
World's greatest radio. Perfect 
working, single dial control. 
receiver. shipped to your home far 
30 days free trial. Test It for distane, 
volume and tonal quality -and if 300 
are not convinced that It Is the to -t 
single dial set you ever heard return 
it to factory. 

Retail Price 

$75 
# 

Completely 

METRODYNE SUPER -SEVEN 
Only one dial tunes in all stations. Get 1.000 to 3.000 
miles on loud speaker. Easiest set to operate. Highest 
grade parts used. Magnificent Too-tone Walnut Cabinet. 

Big Profits to Agents and Dealers 
selling `tetrodyne radios. All or part tinte. Great 
money making opportunity. Demonstrating set on SO 
days free trial. WRITE FOR OUR OFFER. 

METRO ELECTRIC CO. 
2161 N. California Ave., Dept. 104, Chicago, 111. 

mum-: ,mmereenttnmmmnammettrmmar mnni 

The Loftin -White 
Receiver 

(Conril.l(ìd from rage 1244) 

As a further check, to be sure that there 
is nothing wrong, take the terminal wires 
of the "A" battery and touch them to the 
"A" battery posts. Then touch one of the 
"A" battery leads to the negative "B" bat- 
tery terminal, and the other to each of the 
positive "B" battery posts in succession. 
Then touch the "C" battery connections the 
same way. If there are no short circuits 
nothing will happen when the "A" battery 
leads are touched to the posts in this man- 
ner. If there is a flash it means a short cir- 
cuit, which will have to be traced down and 
corrected. 

The next thing to do, if everything is all 
right, is to connect the "A," "B" and "C" 
batteries according to the markings in the 
drawings. This connection provides for 90 
volts "B" battery on the R.F. tubes, 45 on 
tile detector, 90 on one A.F. tube, and 135 
or 180 volts on the last tube. 

The tubes go in place next. A tube of 
the 171 type should be placed in the last 
stage socket, if 180 volts of "B" battery is 
to be used with a 40 -volt "C" battery. If 
135 volts of "B" battery with 9 volts of 
"C" battery is to be used, then a tube of 
the 112 type should be placed in that socket. 

Now it is about time to connect up the 
antenna and ground, and to plug in the loud 
speaker. The antenna should be about 75 
feet in length from the receiver to the far 
end. After this the switch and the rheostat 
knobs on the panel front should be turned 
to the right. The tubes should light up and 
the loud speaker should produce sounds. If, 
when the condenser knobs are turned, ex- 
cellent results are obtained from all broad- 
casting stations within your normal range, 
the job may be considered entirely complete. 

SETTING THE CONDENSERS 
The first purpose of the Loftin -White 

circuit is to transfer all radio frequencies 
equally well, so that all broadcast stations 
within the broadcasting band can be brought 
in with volume in proportion to the strength 
of signals they lay down on your antenna. 
The second purpose of the circuit is to pre- 
vent the R.F. amplifier tubes from oscillat- 
ing and producing distorted broadcasts. 
These results are obtained by carefully ad- 
justing the phasing condensers, C4 and C5, 
with a screw driver, and by adjusting the 
coupling screws on coils Ll and L2 just 
back of the top corners of the front panel. 
The phasing condensers are at the front 
center and right end of the base panel; 
their adjusting screws are in the middle of 
their tops. 

Now we will suppose that the parts are 
out of adjustment ; say the phasing conden- 
sers are screwed down too far. If they 
are, the set will squeal. You cannot see 
whether or not they are down too tight or 
up too loose; therefore, the best way is to 
screw them down tight. We can tell when 
they are tight, but when they are loose we 
cannot tell how loose they are. Also, to get 
the same starting place for the coupling 
coils even though it may be the wrong place, 
suppose we screw them up or down so the 
tops of the inside or primary coils are about 
on a level with the outside or secondary 
coils. 

With the condensers and coils in these 
conditions the set should squeal. Probably 
it will squeal for every broadcast station 
between the shortest (200 meters) which is 
at about 10 on the dial, to the longest (547 
meters), which is at about 97 on the dial. 
That is, if the two condenser knobs, D and 
Dl, are turned at the same time, a squeal 
should be heard at several points on the 
dials, say when both dials are on 15, 25, 
35, 55, 75 and 90. At least there should be 
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uOvobT 
STORAGE 
"B" BATTER Y 

Think of it. Highest 
grade 100 volt storage 

B" Battery for only 
$10.00 - just a few 
cents more than the 
cost of one set of dry 
"B ". Lasts for years. 
Upkeep cost practic- 
ally nothing. Recharged any time, in a 
few hours. Heavy hard rubber case. 
Rugged, thick plates. The greatest Stor- 
age "B" Battery value ever offered. 

For real, perfect radio reception Stor- 
age "B" Batteries are absolutely neces- 
sary. No sputtering, crackling or hum- 
ming. Smooth, quiet, powerful. Service 
"B" Batteries have been on the market 5 years. Over 30,000 satisfied users. End your "B" problem now by ordering the 
old reliable "Service." 

We ship same day order received. 
Also made in 50 Volts at $5.50 -125 

Volts at $12.50. 
SERVICE BATTERY CO. 

704 East 102nd St., - Cleveland, Ohio 

Beware of 
igfitning 

One swift flash - 
and your set is 
g o n e. Safeguard 
your set and honte _ 
as the Rational Board of Fire Under- writers say they «lust be protected. 

WIRT lightning Arrester 
Meets all requirements. It's the approved air -gap type, heavily 
insulated with Bakelite. A "petticoat" of Bakelite provides 
added protection in wet weather. The extra heavy terminals -far 
enough apart to prevent leakage -are designed for aerial con- 

nection without cutting 
wire. Metal parts are brass. Easily, quickly in- 
stalled. Don't wait. $1.25 
at all dealers. 

WtRT OMPAIV 
`241 Greene St.. Philadelphia: Pa. :r 1 Don't 

let this 
happen 
to your 

set. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for April, 1927 1281 

one station broadcasting on a wave length 
near 15, and another near 65, and another 
near 90. Of course, both dials may not be 
exactly on the same figures. Tubes, wind- 
ings and other things change the settings 
somewhat. 

The next operation is to turn the two dials 
to the station that causes a squeal near 65. 
Then loosen the set screw on the right -hand 
tuning condenser shaft at the front end of 
the coupling, CP, and turn the coupling 
disc with one hand while holding the right - 
hand knob with the other. Fiddle these back 
and forth until the squeal comes in loudest. 
then tighten the set screw in the coupling. 
If the squeal is too loud to judge by, turn 
the volume control rheostat, Rl, to the left 
and then make the adjustment. 

After the tuning condensers have been ad- 
justed as above, turn the volume control, 
RI, to the right again and turn both con- 
denser knobs to the squeal near 90 and then 
to the squeal near 15. Then turn the volume 
control to the left until the squeal near 15 
disappears. Next turn back to the squeal 
near 90. Now one of two things is to be 
done: first, if the squeal is still there, turn 
hack to 15 and move the primaries of coils 
LI and L2 into the secondaries until the 
squeal comes back at 15. Second, if the 
squeal is not there at 90, turn back to 15 
and turn the volume control to the right until 
the squeal comes back and no further. Then 
raise the primaries out of the secondaries 
slowly until the squeal disappears. 

Now turn the volume control all the way 
to the right, leaving the dials on 15. Next 
take a screw driver and alternately turn the 
screws in the two phasing condensers, C4 
and C5, one -quarter of a turn to the left 
until the squealing stops. Now turn the 
dials slowly across the scale. If no sta- 
tions squeal but come in as they should all 
the way across the scale, nothing further 
needs to be done in that respect. If they 
do squeal at some point, loosen up on the 
phasing condensers alternately, a quarter of 
a turn at a time, until the squealing ceases. 

The two variable condensers on the right - 
hand knob may be set more accurately now, 
by turning to a weak station or one that is 
weakened by turning the volume control to 
the left. While this weak signal is coming 
in, loosen the set screw on the front -end 
of the coupling, CP, between the shafts and 
by turning the coupling disc with one hand 
and the knob with the other, adjust for the 
loudest sound from that weak signal, and 
then tighten up the set screw. 

All of the above is to correct for several 
possible errors, for example, the differences 
of tube capacities, also the variations in 
coils and condensers. These directions should 
be read over carefully at least twice, and 
then followed step by step. Like every 
new thing, it is puzzling at first but easy 
later. 

Of course this squealing process is a had 
method to use, in one respect at least. be- 
cause when the receiver is in that condition 
it can bother the neighbors. Therefore, it is 
desirable to complete the adjustment as 
quickly as possible, and at a time when very 
few people are listening to broadcasts. 

Any receiver kit can be connected up 
wrong. and this receiver is no exception. If 
connections are run to the wrong place the 
wrong effects will be produced. In general, 
the usual wrong results will be obtained if 
this kit is improperly connected up. How- 
ever, there are some improper connections 
and adjustment results that can be obtained 
in this receiver, which will give different 
results. For example, if LI or L2 is con- 
nected backwards, the receiver will be nearly 
or entirely dead at about 300 meters, which 
is about 50 on the scale. If the phasing 
condensers are screwed down too tight and 
the primaries of the coils LI and L2 are too 
far out of the secondaries, the receiver will 
squeal on long wavelengths and not on the 
short, which will seem odd because other 

Every Quadraformer set builder is con- 
stantly saying the things that no dealer 
and no advertisement can say quite as 

convincingly 
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under the hopeless radio conditions existing in my 
locality, I can say that their efficiency is truly re- 
markable in tone, volume, selectivity and distance 
getting qualities. 

The consistency with which I can bring in distant 
stations after once logging them far outshines any- 
thing I have ever handled; and the utter absence of 
any unpleasant squealing or howling from the set 
has brought me back in the good graces of the family 
after falling into disfavor because of my squawking, 
yowling regenerative sets. The Quadraformer is the 
best I have ever built and the number and variety 
runs up near a hundred. 

The motive of this unsolicited testimonial is pure 
gratification and enthusiasm, as well as appreciation 
of the truthfulness of your claims which are straight- 
forward and honest; something which I regret to 
say, does not apply to a number of other people in 
the radio business. 

(Signed) GEO. H. KENYON, 
1906 North High St., 77 

Alameda, Calif. 

Wherever tuned radio frequency transformers are 
specified the new Shielded Quadraformers will im- 

prove results amazingly. 
Write for the Quadraformer Book - - it's free 

The Quadraformer Essential Kit is sold 
by the best radio parts dealers everywhere 

GEARHART- SCHLUETER RADIO CORP'N 
1719 -21 Van Ness Ave., Fresno, California 

every Monday 91511M 
to the "RADIO NEWS ENSEMBLE" 
the high class concert feature under 

the direction of 
Millicent Frances, 

Lillian Tonge, coloratura; Stuart Arles, tenor; 
Rose Rubenstein. dramatic soprano; Warren 

McGoldrick, basso. 
"ALWAYS GOOD SINGING" 

For Concert engagements, inquiries and 
copies of souvenir book, address 

RADIO NEWS ENSEMBLE WRNY 
The Roosevelt, New York 

Rubber Covered Insulators 

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 keer 
the wires in place and out of the way. Packed 
10 in a box, 25c at your dealers or direct from us. 

CULVER -STEARNS MFG. CO. 
Worcester, Mass., U. S. A. 

Insure your copy reaching you each month. Subscribe to Radio News $2.50 a year 
Fxperitnenter Publishing Co.. 230 Fifth Ave.. N. Y. C. 
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RADIO'S 
HIGHEST STANDARD OF 

EXCELLENCE 

ENDORSED 
BY THE BEST! 

H.F.L. Units have been used, approved and 
most highly endorsed by Radio News, Citi- 
zens Radio Call Book, Radio Review, Radio 
Age, Radio Engineering, Radio Mechanics, 
Chicago Evening Post and Daily News. 
Thousands of engineers and fans, who have 
turned to H.F.L. Units for better reception 
hail them as the finest instruments known 
to Radio -unexcelled for Power. Selectivity 
and Purity of Tone. Every H.F.L. Unit 
is unconditionally guaranteed. 

PRICES 
H. 210 Iron core transformers with an 
exceptionally high amplification factor. 
Each unit carries laboratory calibration. 
Range 32,000 to 42,000 cycles. Price $8.00 
H. 215 Air core transformer, tuned stage, 
designed to amplify signals at a maximum 
efficiency of 37,000 cycles. Each unit car- 
ries the laboratory calibration. 

Price $8.00 
F. 320 Audio frequency transformer which 
will amplify signals to greatest volume 
with incomparable faithfulness of tone. 
These units are the result of an entirely 
new principle in transformer construction. 

Price $8.00 
L. 425 Radio Frequency Choke Unit. 

Price $5.50 
L. 430 Low Loss Radio Frequency Trans- 
former. Price $5.50 

Jobbers oZy Dealers 
Try H. F. L. Units for Better Results. If 
your Dealer cannot supply you order direct. 

Write for H.F.L. Circulars 

HIGH FREQUENCY LABORATORIES 
129 N. Wells Street 

Chicago Illinois 

Dealers I Set Builders! 
Save Money -Write for 

CHI -RAD'S 

FREE RADIO 
CATALOG 
Madison- Moore -Victoreen 
Nine -In- Line -Meloformer 

Browning- Drake -All the Best 

Be Sure to Use Business Letterhead 
When Answering 

CHICAGO RADIO APPARATUS CO., 
415 S. Dearborn St., Dept. RN., Chicago 

H.F.L.Receiver 
Specifications include 

Two 
PERLESZ 
Condenser 

Units 

Each unit is comprised of condenser, speedo- 
meter type drum and dial and worm gear as- 
sembly for tuning. all on a single shaft mounted 
on a strongly built, channel shaped aluminum 
casting. 

Perlesz Condensers are die cast, the stators 
and rotors made each in a solid piece. They 
are perfectly uniform, the air gap absolutely 
constant and unapproached for accuracy. A 
small compensating device at back of each con- 
denser provides for finer adjustment after set 
wiring. 

The Perlesz Unit is truly an engineering 
achievement for only with mechanical accuracy 
can electrical efficiency be achieved. 
PERLESZ RADIO MFG. CORP., 

568 W. CONGRESS ST., CHICAGO 

ARTER 
PARTS 

As usual 
specified in the 

H. F. L. Nine -in -Line 
Hammarlund- Roberts "Hi -Q" 

Loftin -White 

and all the other really 
popular circuits 

Any dealer can supply 

ARTER RADIO CO. 
CHICAGO 

?QUALI -TONE LOOP 
Selected for the 

H. F. L. 
9 -IN -LINE 

BECAUSE 
-ire 

-tmcnt that 
rps wires taut 

hrays. and the 
onsequent Per- 

t e c t reception 
that results. you 
find the Quid. . 
Tone ¡mart:. 
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the t w ith h fi: 
receivers. 

414149* Patented PRICE 

SEE The Quali -Tone at your 

$1 
000 

Dealers 
Write for Circulars 

Duro Metal Products Co., 
111rs. of Quali -Time Loops and Speakers 
2651 N. Kildare .Ave., CHICAGO 

BLUEPRINTS 
FOR THE NINE -IN -LINE 

SUPER- HETERODYNE 
$1.25 

Radio News, 230 Fifth Ave., N. Y. City 

NINE - IN - LINE SUPERHETERODYNE 

receivers usually squeal on the short waves. 
Now as to operation : there isn't much to 

be done. After the parts are properly con- 
nected and adjusted it is simply a matter of 
turning the two dials to the stations. Of 
course, in "fishing" for distance, for ex- 
ample with headphones plugged into the 
jack, J, it is a good plan to turn one dial 
slowly with one hand and the other dial 
back and forth over the same numbers with 
the other hand. 

Progress in Radio 
(Continued from rage 1254) 

coil deriving voltage from a "B" battery ; the 
primary coil being also connected between 
the plate and grid of the tube, and the 
coupling having its coils balanced. It is 
found that this balance is obtained when the 
turns ratio of the coupling coils is 64 to 89. 

The first tube acts as an ordinary back - 
coupled detector, and the signal impulses are 
also led at radio frequency directly from the 
aerial to the plate of the second tube, and 
to the grid of that tube through the primary 
coil of the R.F. coupling, across which a con- 
denser is shunted. Audio currents are trans- 
ferred to the secondary coil of the R.F. coup- 
ling and are led therefrom to the plate of the 
third tube and also to the grid of that tube 
across an iron -core transformer. 

The following are the values of the com- 
ponents used; the secondary coil, X, f orty- 
five turns; primary coil, P, of the R.F. coup- 
ling. sixty -four turns; secondary coil. S, 
eighty -nine turns; A.F. transformer, T, a 
ratio of about ten to one; fixed condenser, 
C, capacity .002 -mf.; and loud speaker con- 
denser, K, .005 -mf. As in some other cir- 
cuits of an unusual nature it will be noted 
that the "B" battery is placed directly across 
the telephone terminals. Great amplification 
and absolute stability are claimed.-Wire- 
less Trader 

_ e 

Gentlemen PrefeM 
Broadcasts 

(Coutiur,ecí from tag,' '?ici 

more soothing to my eyes than the black 
ones were. I can't explicitly state why, but 
they do." 

I takes his word for it and puts in my 
opening line. 

"Well, what's the big benefit going to 
be ?" I inquires. 

This crack is a stock gag between us- 
you have to use stock gags on The Master ; 

originality is simply lost to eternity -and 
it means, translated, "What is your newest 
invention and for Heaven's sake, why ?" 

Jerry smiles. "Oh, you can't expect me 
to have a new idea every day, Joe," he 
remonstrates. "However, as it happens. I 
am working, rather vaguely, on a principle 
I conceived almost five years ago and filed 
away due to lack of material. I ran across 
it in cleaning out my desk yesterday." 

"Does it work ?" I inquires, innocent. 
The Master almost laughs outright, which 

is saying a lot for him. "Hardly as yet, 
Joe," he replies. "To be specific, my idea 
concerns a radio weather control." 

"No!" I gasps. "Don't fool me, please!" 
"I am quite serious," says Jerry, and he 

is -never being much of anything else -so 
I gives him the air. "However, I have 
(cone nothing towards materialization of my 
device because of a very basic handicap. 
One principle of operation is, for the time, 
beyond my reach." 

"Get a ladder," I advises, but it sails way 
up and out the transom. My best remarks 
are invariably wasted on Jerry, but I'm 
keeping on, hoping some day to put a point 
over. But The Master continues. 
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"Such a thing as radio weather control 
is not precisely new," begins Jerry, un- 
rolling a musty sheet. "In fact, there has 
been much discussion as to whether ordinary 
radio does not interfere with the elements. 
Sun spots have also been credited with 
spasmodic weather, and there is electricity 
in sun spots." 

He lays the paper down on the drafting 
table, and it don't mean much more to me 
than an unexpurgated set of early Cretan 
hieroglyphs. I see, though, that there's 
a lot of old- fashioned apparatus in it, and 
remark to that effect. 

"Oh yes, the years have wrought a great 
change in radio parts," he admits. "This 
outfit, as outlined here, would be em- 
phatically banned were I to use it today. 
It employs fifty kilowatts through an im- 
mense rotary spark gap." 

"Almost as bad as a Ford coil," I lets 
loose. The Master eyes me in astonish- 
ment. 

"AI nrost as bad -oh, you were indulging 
in levity," he discovers. Really, Jerry is 
getting to be much quicker on the gag 
pick -up since he's been backstage with the 
Inanities. His average time is now only 
three minutes and forty -two seconds. 

The Master continues. "The first prin- 
ciple upon which this system operates -or 
was to have operated ; I never attempted a 
demonstration -is that radio waves, being 
electrical in nature, must carry heat, and 
that heat, if properly concentrated, will 
always dry up moisture. My handicap on 
this first principle was due to lack of ability 
accurately to direct radio waves. Today 
I am in a much better position to do this, 
although I shall be bound to interfere with 
someone's radio reception, clue to the large 
transmitter input necessary. However, it is 
not the first principle which has bothered 
me, although it is complicated enough. It 
is the second principle, which I am as yet 
unable to discover. 

"You see, Joe, the first principle will 
drive away rain -assuming, of course, that 
it operates satisfactorily -but I have no 
means of attracting rain. The second prin- 
ciple would cover this part of the device, 
and is obviously very necessary to the 
completion of the radio weather control. It 
would necessarily have to work both ways." 

I nods. "Quite true," I agrees. "How - 
ever, in case you can't grab the accolade 
as a rainmaker, you can sell the fair 
weather control to a lot of amusement 
parks and out -of -door concessions, and also 
to many private parties." 

"Doubtless," answers Jerry. "But the 
financial aspect does not at all intrigue me. 
And again, I have no intention of placing 
a weather control in each home -one con- 
trol -for every two hundred square miles is 
about the minimum that I feel safe in 
guaranteeing -for you can readily conceive 
the result if one man wanted fair weather 
for his golf and the other needed rain for 
his garden. Just which would have his way 
would depend upon the size of the transmit- 
ters in use, and chaos would be the result. 
No, Joe, this system, if perfected, will 
have to be under government control. Then 
the weather man could be relied upon." 

His point is clear enough. "I get that 
much," I states. "But have you any angle 
that you hope to get your second principle 
from ?" 

"Not a single suggestion," he says, slow 
and deliberate. "But I am in no hurry about 
it. And by the by, have you a rehearsal 
tomorrow morning ?" 

"Why, yes," I replies. "Why ?" 
"Oh, nothing very important, except that 

I'd like to go in with you and make a few 
tests of the acoustics in the theatre," he 
says. "I've been working, rather lack- 
adaisically, on an improved loud speaker, 
built on the principle of more than one 

CELLO 
Radio Consoles 

Chosen for the Nine -in -Line 
The High Frequency Laboratories in designing 
the Nine -in -Line Superhetrodyne set, featured 
in this issue of RADIO NEWS, chose the Excello 
Radio Console to appropriately house so high 
grade a set. This Console, here illustrated, is 
of the latest type with tone chamber above the 
receiver panel space and with ample battery 
compartment below. 

The in -built tone chamber is of wood with 
metal throat and shaped for perfect re- 
production of the full tonal range. Tone 
chamber is hinged to allow full access to 
your set. 

Get full particulars in our FREE catalog 
or see the Excello at your dealer. 

Dealers and distributors write for 
franchise offer. 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th St., Cicero, Ill. (suburb of Chicago) 
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--V 
Bcuch No. R- '5 

to match 
Excello 
Radio Console 
Na. R -23, closed 

H. F. L. NINE IN LINE 
AERODYNE. 
CARBORUNDUM 8 -TUBE 

SHIELDED RECEIVER 
ST. JAMES 
SHORT WAVE 
SAMSON T. C. 
PHASATROL SIX 
HAMMARLUND- ROBERTS 

HI -Q 
ELECTRIC 
NAKKEN ULTRA 5 
MELO -HEALD ELEVEN 
VICTOREEN 
INFRADYNE 
WORLD'S RECORD SUPER 8 
RADIO FREQUENCY CHOKE 

Dealers Writing us specify just hot hookup you are especially interested in. 

NEWARK ELECTmC C O: `f hijia kif Radio" 
226 WEST MADISON STREET 

CHICAGO, 
ILL. 

The new specially 
treated wood panel 
now used and recom- 
mended by leading 
engineers. 

The Lignole Corporation 
508 S. Dearborn St. Chicago, Illinois 

FRESHMAN 
ASTEIRPIEcE 

CHAS. FRESHMAN CO., Inc , 
240 -248 W. 40th St. New York City 

GET YOUR COPY NOW 
Contains all the latest Kits and Un- 
usual offerings in standard Acces- 
sories, parts :ni cabinets. write 
for your cony \slw. 

THE HARCO CO. 
1255 So. Wabash Ave, Chicago, NI. 
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Radio 
Convenience Outlets 

You will like the neatness 
and efficiency of these 
Yaxley Radio Convenience 
Outlets. They will enable 
you to enjoy your favorite 
programs in any room in 
the house. Your batteries 
can be placed in the base- 
ment, closet or any out -of- 
the -way place, and wires 
brought to set from Con- 
venience Outlet with cable 
and plug that keep the 
wires together in a neat at- 
tractive way. Plug cannot 
be inserted incorrectly. 
Yaxley Radio Convenience 
Outlets are easily installed. 

Fit any standard switch box. 

No. 135 -For Loud Speaker $1.00 
No. 137 -For Battery Connections 2.50 
No. I36 -For Aerial and Ground 1.00 
For automatic control of your radio set use the 
Yaxley Automatic Power Control. It takes care 
of B eliminator, A battery and trickle charger. 
Also makers of the Yaxley Switching Rheostat 
combining the rheostat and filament switch in 
one instrument. 

At your dealer's. If he cannot supply 
you send his name with your order to 

Yaxley Manufacturing Co. 
Dept. N, 9 So. Clinton, St. 

Chicago, Ill. 

Used in H. F. L. 

NINE -IN -LINE 

With Switch 
$2.30 

S\NITC H TYPE 
Centralab R.aiíolim 

Has an "A" battery 
switch, also controlled 
by the knob, giving a 
double purpose con- 
trol. Is variable from 
zero to 200,000 ohms. 
A l s o furnished in 
Modulator, for tone 
volume control in all 
audio circuits. 

CENTRAL RADIO LABORATORIES 
19 Keefe Ave.. Milwaukee, Wisconsin 

Makers of a full line 
of variable resistamos 
for 69 makers of 
leading standard sets. 

DON'T MISS THE BIG CONSTRUCTION 
ARTICLE ON THE NINE -IN -LINE SUPER- 

HETERODYNE THIS ISSUE 

eu)! 
Crackle Surface 

ACE 
HARD RUBBER 

PANEL 
of highest insulating effi- 
ciency with a distinctly 
attractive surface finish. 

In regular ready -cut sizes: 
7x10 7x18 .7x26 
7x12 7x21 7x30 
7x14 7x24 

Popular prices. Alldealers. 

Made by the makers of the 
famous RADION PANELS. 

Write for price list. 

American Hard Rubber 
Company 

í:1 MERCER ST., NEW YORK 

FIAT LOOP 
Specified 

with 
H.F.L. Receiver 
because found by conclu- 
sive tests to possess high- 
est degree of sensitivity 
and directional efficiency. 
The Fiat Bankwound 
Loop is also specified as 

standard equipment in St. James, Im- 
pedance Coupled, Madison- Moore, 
Victoreen, Nine -in -Line, Melo -Heald 
and many other superheterodyne sets. 

LIST PRICE, $12.50 
Radio Appliance Corporation 

4884 -90 N. Clark St., Chicago, Ill. 

All Parts in stock for the 

NINE -IN -LINE 
Orders shipped same day received. 
FREE NEW 1927 CATALOG 

Shows photographs and hook -ups of all latest kits 
complete line of cabinets and consoles, accessories 
and parts. We are headquarters for all nationally 
advertised lines. Dealers and professional net 
builders write today for your copy of this big 
FREE CATALOG. Use your letter head. 

SHURE RADIO CO., 
19 S -2I S. Wells St., Chicago 

ANOTHER FIRST FOR RADIO NEWS 
The Nine -in -Line Superheterodyne 

NINE - IN - LINE SUPERHETERODYNE 
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resonating surface. I had a vague idea I 
might garner a few points from listening 
to the practice, when there was no audience 
in the house." 

I grins. 'Sure," I invites, "come right 
along. You're always welcome." 

And he is, having been backstage often 
and being well liked. His presence don't 
excite any great amount of curiosity, but 
it does stimulate the ladies of the ensemble, 
all of whom try to vamp him because he's 
rich. They can't kid him, because he don't 
understand ; they can't be serious with him 
without making themselves look more like 
fools than they naturally are. But they 
tries hard, and thereby hangs a tale. 

Every so often a new chorus girl conies 
into the cast ; we have three this morning, 
which is the principal reason for the re- 
hearsal. Two of the newcomers are only 
as beautiful as Venus; the third,- however, 
is listed on the Stock Exchange -not the 
curb -as a Blonde, preferred. Maybe that 
makes it clearer. 

Well, it don't take the gang of gum - 
muzzlers ten minutes to slip the recruits 
all the low info about The Master having 
the combination to a dozen bank vaults. 
Equally sudden the two Venuses try their 
charms on Jerry, falling flatter than a wise 
crack in Duluth. But the minute blonde 
don't even give him a tumble. 

Now, The Master ain't conceited about his 
looks- doesn't know he's got any, from ap- 
pearances -but he has sort of become used 
to being pawed over every time he comes 
around backstage at the show. The new girl 
barely nods at him, and child -like, he wonders 
why. Being, by nature, of scientific inclina- 
tions, he starts in to find out why. Simple 
psychology, if that puts over the point. 

So Jerry stays with us all morning, which 
is unusual enough, but honestly, I don't for a 
minute give things a serious thought until, 
right out of a clear fly -loft, The Master asks 
the little blonde to lunch. 

In the several months we've been tapping 
on the Pay White Way Jerry hasn't even as 
much as offered one of the girls a stick of 
gum. And for him to ask a girl to eat is as 
rare as a loop aerial on a crystal set. The 
cast is too astounded to speak. and they hops 
out. Later I learn they went to the Astor. 

"Can you tie that blonde ?" snaps Betty, 
also a member of the peroxide trust. "What 
is this 'it' I hear so much about ?" 

"Evidently the blonde has 'it'," murmurs 
Tap ones. The whole bunch is almost stupe- 
fied. 

That's the last we saw of Jerry that day. 
At the evening show the blonde comes in 
alone. Her name, for the sake of conven- 
ience, is Helen Robbins; by the end of the 
week the gang's referring to her as "Cat" - 
short for catastrophe. 

For The Master comes into town daily, and 
if I ever Tamped a sample of the genus male 
in the throes of thousand -watt amour, Jerry 
is him. Helen doesn't seem specially enthusi- 
astic, though affectionate as becomes one un- 
der the circumstances. The Master's a nice 
fellow, and it's his own business, so I don't 
quiz him about the affair, though I almost 
burst from the strain. Helen won't say any- 
thing important, so the first real inkling I 
gets as to how serious matters is happens 
when I takes my regular Sunday morning 
constitutional over to Jerry's, a week later. 
The laboratory is closed! 

Personally. I always thought The Master's 
joint was like the café that threw away its 
key -Always Open. This is the first time 
that I've ever found it closed. 

Jerry ain't home all day, so I has to listen 
to Doris' prattle about Mrs. Anderson's oper- 
ation, and where the youngest Davis girl is 
said to be engaged to the red -headed soda 
squirt at the Emporium, and how old John 
Burnett's rheumatism has attacked his ears 
from too much listening to the radio - indeed, 
it's all very interesting, if you're still with 
the morons. 
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Finally, about eight o'clock that night, 
human nature can't tolerate any more, so I 
beats it across lots hoping against hope that 
The Master will be there. My heart leaps 
wildly as I jumps from crag to crag across 
the frozen brook, aha. our hero is there, for 
I see a gleam of light at the window ! 

Yes, The Master's there. and when I opens 
the door Jerry's in his old morris chair, and 
the look on his pan would be translated by 
anybody from a Zulu to an Eskimo as the 
inane glimmer of first love. The Master's 
got it, and very had. I wants to sooth him. 

"Come, come. Jerry, don't take it so hard," 
I suggests. 

This is the first he's known I'm in the 
room. "Joe, old friend," he says, in a far- 
away voice. "Joe !" 

"Out with it, like a good boy," I com- 
mands. "What's it all about?" 

The Master rises to his feet. "Oh, Joe, 
I'm the happiest man in the world ! She's 
accepted me!" 

"What!" 
"She's accepted me- Helen -oh, I'm so 

happy !" 
I flops on a box. "Love me, boy!" I gasps. 

"For an amateur you sure do work fast ! En- 
gaged in a week !" 

Jerry paces back and forth. "She's divine!" 
he murmurs low, like Los Angeles coming in 
through an old cone on a bad night. "Di- 
viner' 

I accepts the conditions as presented. 
"We're to be married in a month," he says. 

"You'll be best man, Joe, and Doris brides- 
maid." 

"Yeh," I grunts. 
Then The Master sheds his coat and rolls 

up his sleeves. "Now I can work," he de- 
clares, "and I'm sure that second principle 
will be forthcoming." 

He busies himself, and it gets sorta like 
old times. But his mind still isn't on his 
work. I makes no further remarks that eve- 
ning. He's in town every day the following 
week ; the next Sunday he gets back to the 
laboratory about three in the afternoon. I 
skips over. 

"Well, well, you're early today !" I greets 
him, supposedly sarcastic. 

It's lost on him. "We had lunch, and vis- 
ited awhile," says The Master. "I didn't 
want to leave, but I had to get to work on 
this principle." 

I'm still shut, but I thinks I sees ani idea 
fluttering along. 

Jerry's in town the next day, Monday, but 
misses Tuesday altogether. I talks to Helen 
about it. but she merely smiles and says he's 
busy. He's in Wednesday, with flowers, but 
forgets about Thursday and Friday. Satur- 
day is the day of apology, and then he lets a 
whole Sunday go by without seeing Helen. 
To make it worse, he also misses Monday. 
That night I sees that Helen's worries!. 

"What's the matter with Jerry ?" she asks 
me. "Is he sick ?" 

"No," I says, "he's busy. Working on a 
principle." 

Helen looks dubious. "Working ?" she re- 
peats. "I didn't know that he had to work." 

"He doesn't have to." I says. "But he 
does. You see, science is his lifetime hobby, 
and always will be. He and the unknown are 
inseparable." 

"Oh, are they !" remarks Helen. 
"They are," I replies. She don't say noth- 

ing, but I ain't so dumb. 
Tuesday morning he doesn't show up, so 

that afternoon Helen hies herself out to see 
what's become of her swain. He's knee deep 
in principles and almost throws a fit of joy 
at her arrival. 

"My darling !" he exclaims. To hear The 
Master say darling marks the passing of the 
old era. Jerry apologizes. which Helen ac- 
cepts in fairly good grace, seeing as how I'm 
present. So the next day, Wednesday, he's 
in for a while ; then he doesn't show up until 
Saturday night. By this time Helen is a hit 
warm around the collar. if she had any on, 
and shows her discontent. But Jerry comes 

Make a 
Power Unit 
of your radio battery 
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TRICKLE CHARGERS 

You can make an efficient light socket 
"A" power unit of your present radio 
battery. Merely connect either of the 
Silite Trickle Chargers to your battery 
and plug it into the light socket. That's 
all there is to it. Left permanently on 
charge, your battery remains always at 
peak power, ready to deliver a full charge 
of live, powerful current to the set. You 
may obtain either of the two models from 
your nearest radio dealer, or write direct 
for full information. 
Silite Trickle Charger, gives .6 ampere charging rate. For $10,00 any average size set. Absolutely noiseless. Complete $ 0 
Si'ite Homcharger. In addition to .6 ampere rate, gives 
booster charge of 2M -3 amperes. For very large sets. Ab- $19.50 solutely noiseless. Price complete 

C1ke Kodel Radio Corporation, 
CINCINNATI OHIO 

Make any Good Receiver 
BETTER 

C. E. MFG. CO., 
Inc. 

PROVIDENCE 
R. 1. 

G/YOMMEL DEAL ERS BENEFIT 
FROM OUR SERVICE AND REPAIR DEPART/WENT WH1- NOT YOU? 

WMOLICSALl 

figNifeift 
929 PENN AVENUE - PITTSBURGH. PA. 

Catalog ¢66'S is free to dealers. 

o 

RADIO PANELS 
OF GENUINE BAKELITS 

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 

FREE RADIO GUIDE 
Gives tpecial hook -ups with illustra- 

tlons. Shows the latest sets. the newest de- 
velopments in radio at startlingly low /_ 
Prices. Get the set you want here and 700AVOS / save up to 50 %. Everything in parts. 
kits, complete faetory -built sets and supplies. Orders filled 
same day received. write for free 164 -page cops NOV; 
also please send names of one or more radio fans. 
BARAWIK CO. . Dept. 54 Chicano. U. S. A. 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 230 Fifth Ave., N. Y. C. 
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AMPLION 

hor Absolute Tone Fidelity hear a FERGU- 
SON RECEIVER. Ask the nearest Author- 
ized Ferguson Dealer or write us. J. B. 
FERGUSON, Inc., 225 West 57th St., New 
York. N. Y. 
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Trade Mark Reg'd. U.S. Pat. Office 

lSS... 

TINYTOBE TWINS 
Accurately matched condensers for 
the New Samson -Set .001 Mfd. 
each. These are laboratory match- 
ed with greatest accuracy. 

Price per pair, $1.40 

Other Tinytobes from .0001 Mfd. 
to .02 Mfd. 

TOBE RADIO INTERFER- 
ENCE FILTER NO. 1 

Made for attachment to household mo- 
tors and appliances, up to % H. P., such 
as oil burners, refrigerators, sewing ma- 
chines, vibrators, etc. Its design incor- 
porates means for prevention of damage 
to commutators, which may occur when 
condensers only are used. 
Provided with five leads so that no extra 
wiring is required for attachment. A 
simple wiring diagram is printed on the 
label. 

PRICE -$15.00 
Send for literature No. N -4 

Tobe - Deutschmann Co. 
Engineers and Manufacturers of 

Technical Apparatus 
Cambridge Mass. 

S11-Y71fPITZ 
"LITTLE GIANT B -C" 

All A.C. Models Raytheon Equipped 
Both B and C Current from the light socket. 
Marvelous results. Greater distance and volume. 
Improved reception. Ample power for the larg- 
est set, Five variable voltages $50.00 
Webster "Super B" three variable voltages. 

Price $39.00 
Webster Popular B" Open 
type 35.00 
Direct Current Model 25.00 

-;- j Write for free booklet 
"Improving Your Radio" 

THE WEBSTER CO. 
866 Blackhawk St.. 

Chicano 

IMPROVE ANY SET 
CARBORUNDUM STABILIZING DETECTOR 

UNIT. CARBORUNDUM GRID LEAKS 
AND RESISTORS 

SEND FOR HOOK" -TTP BOOK. 
THE CARBORUNDUM COMPANY, Niagara Falls, N. Y. 

in and takes her to a night club, and that 
soothes her a bit. 

Then he runs five days without a break 
into town. That Thursday afternoon Helen 
takes another joy ride out to Brightmere. 
This time I ain't present, though I can see 
later that the fur evidently flew. Still, she's 
got the ring. 

Jerry's in town Friday and Saturday, but 
Sunday the old urge gets the better of him 
and he stays home. Seeing as how he had 
a special date with Helen, this was a rank 
error in her mind, and she flies out to him, 
raging mad. I'm present, but she don't care. 

"Listen, Jerry Lawson," she demands, "as 
a fiancé you're a dead flop. Do I get any 
attention around here, or do these do- 
funnys ?" 

She points to a brand new thermocoupler, 
which The Master immediately explains is 
not a do- funny. She rises up an octave. 

"If you think I'm going to stand for all 
this nonsense after we're married, you're 
crazy!" she yelps. 

"Why, it's not nonsense, dear," defends 
Jerry, showing surprising strength of char- 
acter for one in his apparent condition of the 
heart. 

"It is!" snaps Helen. "If this were a busi- 
ness it'd be bad enough, but just -just play- 
things!" 

The Master lets loose at this. "My dear 
child," he says, more stern than I've ever seen 
him, "you must understand that these are not 
playthings! They are the results of some of 
the greatest minds the world has ever pro- 
duced !" 

"Playthings!" repeats Helen, like a spoiled 
kid. "Í tell you, I won't stand for it !" 

"Indeed ! And if I tell you you shall ?" 
She lets fly at him with her fist, striking 

Jerry a neat smack on his jaw. As he steps 
back, dazed, she tears off the ring and throws 
it at him. 

"You -you cheap skate !" she cries, and 
runs out the door. 

For a moment Jerry's in sort of a coma. 
Then he removes his hand from his face, 
stares at it a moment, and slowly begins to 
grin. I starts to grin, too, but I see's we've 
two different things in mind. For with a 
whoop The Master comes to. 

"Joe !" he yelps. "I've got it !" 
I'm not surprised. "Meaning your free- 

dom ?" 
"No! No!" cries Jerry. "My weather 

principle control!" 
"What !" 
The Master leans against the bench, gasp- 

ing. "Joe," he pants, "while you were in 
France, during the war, did it rain?" 

"Ask me riddles," I replies. "I lived in 
mud. Why ?" 

"Do you know why it rained ?" 
I shakes my head. "Because," I answers, 

feminine -like. 
"No !" shouts Jerry. "Joe, ever since the 

invention of gunpowder, rain has nearly al- 
ways followed a hot battle!" 

I scratches my head. "I've heard of that," 
I admits, "but why ?" 

The Master's in high glee. "Why, there's 
my principle -concussion! The moment she 
slapped me it came to my mind. I'll simply 
force two elements of opposite wavelengths 
to vibrate at such a high, enormous rate that 
the effect on particles of moisture will be 
identical to that of cannon. In short, arti- 
ficial thunder." 

I muses a moment or two. "Adroit," I 
conceded, "but just what are you going to 
vibrate, and how ?" 

"I don't know- yet," admits Jerry, frank. 
"But here's food for thought. Vibration is 
the key to existence. Human beings vibrate 
at about 2,600 cycles. Animals can receive 
sounds up to approximately 10,000 cycles, 
birds about 15,000. and insects as high as 
22.000. This information is not precisely ac- 
curate, but it is sufficiently proportional for 
my demonstrations. You see, human beings 
could not hear thunder vibrating at 22,000, 
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Just as if 
he were in the room! 

The Amplion Cone is remark- 
able for its clear, crisp repro- 
duction of speech. 

THIS is the supreme test of all radio 
reproducers, especially those of the 

Cone type. 
The heart of this Cone, as with all 

Amplion models, is, of course, the 
matchless Amplion unit which is a 
standard of comparison in radio repro- 
ducers throughout the world. 

Other Amplion models range from 
$12 to $135 

"' 

THE AMPLION CORPORATION 
OF AMERICA 

Suite S, 280 Madison Avenue 
New York City 

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 
Also.0001in S. L. F. type 4.50 each 

E E 
GRAY and f DANIELSON Hanutactui tog Company - 

26O FIRST STREET 
CHICAGO SAN FRANCISCO NEW YORK 

BUILD THE NEW, SHIELDED 

fruammarlund ROBERTS 
Hi.Q 

Send 25e for Construction Book 
Hammarlund- Roberts, Inc., 1182 -C Broadway, New Ycrk 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for April, 1927 

yet it could feasibly be a means of attracting 
the moisture. It will all be cleared up by 
experiment." 

1 let that sink in a few megohms. `But 
what about Helen ?" I asks. 

The Master looks up. "About whom ?" 
"Helen -your former fiancé ?" 
Jerry pauses just the fraction of a second. 

"Oh, yes, Helen. A very dear child, but much 
too temperamental, I fear. Obviously we 
could never have got along together." 

"Brilliant !" I commends. 
"Oh, not at all," modestly disclaims The 

Master. "Although I must thank her for the 
inspiration for my second principle." 

"But didn't you love her ?" I asks, aston- 
ished. 

The Master picks up his glasses, and I sees 
they're the old black ones. "Dearly," he says, 
and I sees it's true. "But can I leave my 
science, my art and life, for mere human af- 
fection?" 

I'm silent a second. "You might say, it's 
'love me, love my radio'." 

Jerry smiles, faint. "Yes," he agrees, "you 
might." 

QRA'S WHO WILL QSL 
5FF- HERSCHEL R. CALER, Box 14, R. 2, 

Springdale, Ark. 40 meters. 
7ACN -JAMES L. YOUNG, 303 13th Ave., 

So., Nampa, Idaho. 7V, watts, CW. on 40 meters. 
QSL's appreciated. All cards and "worked" an- 
swered. 

7QA, 7QY -DON McKEETH, 412 Seventeenth 
Ave. So., Nampa, Idaho. 50 watts. 40 meters, 
R. A. C. C. W. 5 -watt or 201A portable ou 40 
meters, 200 -volt "B." 

8CDC -CHAS. LALLEZ, 605 William St., But - 

falo, N. Y. 
9AEJ -E. W. BEATTY, R. 4, Falls City, Neb. 
NP- 4KD -E. W. MAYER, Box 103, Ensenada, 

Porto Rico. QRK mi 201A? 

A Simple Inexpensive 
"Ham" Installation 

(Cottli)iued front pa!ic 1258) 
F. 

eter and the other 3%. The antenna wind- 
ing is wound on the smaller tube and con- 
sists of approximately eight turns of No. 14 

seven -strand antenna wire, space wound. 
The primary or grid winding is wound on 
the larger tube, and consists of eight turns 
of the same wire with a tap taken off at 
every turn. This will permit satisfactory 
operation up to 40 meters in conjunction 
with the .00015 -mf. variable condenser. If 
80 -meter or higher wavelength transmission 
is desired, either the size of the condenser 
or the number of turns on this coil should 
be increased. The oscillation transformer 
may be constructed in the present approved 
style ; i. e., spiral pancake. The design and 
construction of an oscillation transformer of 
this type illustrated (Fig. 3) in the article 
entitled, "On Short Waves," published in 
the March, 1927, issue of RADIO NEWS. 

The radio -frequency choke coil consists 
simply of 200 turns of No. 28 or 30 D.S:C. 
wire wound on a tube one inch in diameter. 

ADJUSTMENT 

The antenna and primary condensers 
should be rotated slowly until a resonant 
point is reached. This will be indicated by a 
deflection in the radiation ammeter, or by 
a sudden drop in the space -current reading, 
measured by the milliammeter. If, after 
the wavelength has been checked, the emitted 
wave is found to he too high, simply con- 
tinue to rotate the two variable condensers 
towards minimum capacity until resonance 
and the proper wavelength are obtained. 
The two condensers are rotated towards 
maximum capacity if the wavelength emitted 
is too low. The transmitting key must, of 
course, be depressed during the adjustment 
process. 

For short -wave operation it is suggested 
that a short antenna he employed, one not 
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"Trickle Charge" 
with a 2 ampere Tungar 

When you have a Tungar you have 
a complete battery charging outfit. It 
will deliver either a full rate ora trickle 
charge. Clip it on one post and you 
will get a full 2 ampere boost, on an- 
other, a trickle. It is just the kind of 
device needed to insure perfect recep- 
tion at all times. In addition to charg- 
ing all radio "A" and "B" batteries, 
Tungar charges auto batteries, too. 

This post - 
trickle charge 
to a 6-volt 
battery . 

Also charges 
2- or 4 -volt 
batteries 

East of the Rockies: 
2 ampere Tungar. $18 
5 ampere Tungar . $28 
Trickle Charger . $12 
Merchandise Department 

General Electric Company 
Bridgeport, Connecticut 

Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

GENERAL ELECTRIC 

Aray GROUND HOG 
6ró a INCREASES DISTANCE 

, 7 

Atari 

Marvelous newly- invented ground lives inered. 
ably improved reception. Doubles power and dis- 
tance users say. Reduces leakage. Stops 
jangling even in midsummer. Results never 
before equalled. Satisfaction guaranteed or 
money back at once. 
Proven absolutely essential to clear. powerful 
distance reception. Draws and holds moisture 
indefinitely. Highly sensitive to radio energy. 

HIGHEST APPROVAL 
Approved by Radio News exhaustive 
laboratory test and endorsed by other 

high scientific radio authorities. 
SEND NO MONEY -To introduce, we offer to 
those who act at once. regular $5.00 size for only $2.00. Send name today and pay $2.00 plus 17e postage on delivery. Or send only 
$2.150 with order and save postage. FREE -Full 
description of Ground Hog 

y 

and details of amazing y 
special low priced battery e'/ 7/ offer on request -write to- - 
day. YA4130`E . Yale Specialty Supply Co. :` -_-=._ __ 
125 W. 5th St.. Kan. City .- GROUND HOG 

FROST-RADIO 
BAKELITE and METAL 
FRAME RHEOSTATS 
When your old, inefficient rheo- 
stats burn out replace them with 
Frost -Radio Rheostats -the kind 
that do not and cannot burn out. 
We use only finest quality Chro- 
me! "A" or Nichrome wire in 
these rheostats, of ample size 
and length to handle any heating 
due to overload. Metal Frame 
Tyne, 50e; Bakelite Type, 75c; at 
your dealers. in wide variety of 
resistances from 2% to 75 alanos. 

Valuable Literature- FREE -Write for it today - 
Act NOW! 

Ask us to send you our valuable folders on Frost -Radio 
Variable High Resistance Units, Rheostats, Jacks, Ac- 
cessories and other items. Sent FREE to any address. 
Write fr. 

HERBERT H. FROST, Inc. 
160 N. La SalleSt New York 

CHICAGO . }M ̀ ,A Los Angeles 
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TdoeoesoN 
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 
toThe complete power am- 
plifier foundation unit. 
Contains (1) a power sup - 
p 1 y transformer, (2) a 
center tapped filament sup- 
ply for the power tube, 
(3) two 30 henry filter 
chokes, (4) two buffer 
condensers of 0.1 Mfd. 
each, - all in one corn- 

pound filled case. Greatly simplifies wiring 
of complete power amplifier and B elimina- 
tor. Type R -171 for Raytheon 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 

THORDARSON ELECTRIC MFG., CO. 
500 W. Huron St., Chicago, Ill. 

Gentlemen : Please send me your booklet 
"Power from the Light Socket" describing 
power amplifiers using your new power com- 
pacts 

Name 

Address 3448 -A 

y 

A NEW 
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 50e 
CULVER -STEARNS MFG. CO 

Worcester, M.sas 

You can be quickly cured if you 

STAMMER 
Send 10 cents for 288 -page book on Stammering 
and Stuttering. "Its Cause and Cure." It tells 
how I cured myself after stammering 20 yes. B. W. 
BOGUE, 6966 Segue Bldg., 1147 N. III.St., Indian- 
apolis. 

exceeding 60 or 75 feet, including the 
lead -in. 

THE RECEIVER 
Any efficient type of short -wave receiver 

may be used. We recommend one that em- 
ploys the plug -in type of coils so that the 
same set can be used for the reception of 
any signals between the wavelengths of 15 
and 600 meters. A schematic wiring dia- 
gram of an efficient plug -in coil receiver is 
given in Fig. 1. Its design and construction 
are very simple, only one coil and two vari- 
able condensers being employed in the en- 
tire tuning circuit. The simplicity and neat- 
ness of the receiver are shown in the picture 
of the outfit, Fig. 3. A small midget bal- 
ancing condenser is connected in series with 
the antenna and helps to reduce the ten- 
dency of the receiver to oscillate violently. 
It also minimizes other critical effects. 

The grid winding consists of approximately 
20 turns of No. 24 D.S.C. wire wound on 
a plug -in type form 2 inches in diameter. 
The plate coil also consists of approximately 
20 turns of the same size wire, and is wound 
alongside of the grid winding. The two 
variable condensers employed should prefer- 
ably be of the S.L.F. type, each having a 
capacity of .0002 -mf. 

When the construction of the transmitter 
and receiver is completed, the amateur is 
prepared for short -wave communication and 
traffic work. It is suggested that he pre- 
arrange schedules with other local amateurs 
for transmission practice until he becomes 
fairly adept at operating both transmitter 
and receiver. 
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A Transatlantic Radio 
Telephone Receiver 

(Continued front page 1264) 
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this click is absent, the oscillator tube is not 
oscillating. The principal point to bear in 
mind is that the oscillator tube must oscillate 
and the first tube of the non- regenerative set, 
171, must not. When this condition has been 
met, the signals should come through clear 
and undistorted. 

As mentioned previously, the four -tube re- 
ceiver here described is primarily intended 
for long -wave work; however, it will give 
very good reception on all wavelengths from 
200 to 8,000 meters. The accompanying table 
shows the values of honeycomb coils for use 
with a .0005 -mf. condenser to receive the 
various wavelengths. From this table can be 
computed the coil values for any particular 
band of waves that is desired to be covered. 
When receiving regular broadcast programs 
the oscillator tube, V2, and its accompanying 
coil, L2, are unnecessary. By removing these 
from the circuit we have a good three -tube 
non- regenerative set well adapted for broad- 
cast reception. 

Range of Wave Lengths 
Wave Length 

Coil Number in Meters 
Duo -Lateral Min. Max. 

25 30 285 
35 35 365 
50 55 530 
75 

100 
80 
10 00 1050 

150 155 1570 
200 205 2070 
250 265 2680 
300 330 3330 
400 430 4310 
500 560 5600 
600 655 6550 
750 800 8050 

1000 1110 11200 
1250 1420 14300 
1500 1730 17300 

ils.l imm,Im,mm,,mmmnmmmminm,1111mmmmmoemitm,mmm,mmmmmrm1¡ 
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CORRECTION NOTICE 
In the article, "New High Resistances 

for Radio Circuits," in the March issue of 
RADIO NEWS, there was an error in 
the size of the glass filament used in- the 
units. This should be 0.02 of an inch 
instead of 0.001. 
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Lowest 
Wholesale/ 

Prices 
LR -4 KITS 

NOW READY FOR DELIVERY 
Madison Multi- Chokes, Cockaday LC -27, 
Hammarlund- Roberts, Alden Truphonic. 
AmerTran Power Packs, Ultimax, Infra - 
dyne, "R. B. Lab.", Benjamin Controlla- 
dyne Kits in stock. 

JOBBERS -DEALERS 
PROFESSIONAL SET BUILDERS 

Before buying, get our quotations on our 
GUARANTEED KITS. 3 -Hour Shipping 
Service. 

1927 BUYING GUIDE 
A few copies left for Dealers and Pro- 
fessional Set Builders. Send for yours 
today. It's free! 

ADDRESS DEPT. RV. 
We are the Exclusive Direct Representatives 

of the Committee of 21 Manufacturers 

Al ienRogers 
I n C o r p o r a t e d 
"Ki t Hea d quarters" 
118 East, 2.8th St -phew `Jork...413' 

RADIO PRODUCTS 
are of National Repute 

"B" POWER SUPPLY UNITS 
30 milliamperes 
25 Milliamperes 
15 Milliamperes 

(r 135 volts 
g 150 volts 
@ 180 volts 

$35 complete with guaranteed Tube 
Automatic Control Switch 

No. 1 -for 6 V Tubes ; No. 2 -for 4 V Tubes. 
Neat, efficient, positive action. 

$5.00 Complete 
Trickle Chargers 

No. AT- 1- delivers % to 4 amperes. Price 
complete with cord, bulb -$10 

No. AT -2 with switch to charge % amperes or 
1% amperes- complete with bulb, etc., $15 

Write also for information on our 
Universal A & B Chargers 

Prices quoted are for East of the Rockies 
THE ACME ELECTRIC & MFG. CO. 
1412 Hamilton Ave., Cleveland, O. 

Manufacturing for 10 years. 

FREE 
N92 Radio Catalog 

BEFORE you build or buy a radio 
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. 
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A Ship -Model Loud 
Speaker 

linut'd page 1229) 

out a section of the deck so that the loud 
talker unit might rest in the hull of the 
ship. The unit used in this speaker was de- 
veloped particularly for use in operating a 
3 -foot cone, so that it has abundant power 
to vibrate the sail and produce a consider- 
able volume of sound. 

In later designs of this same general 
type, it has been found advisable to raise 
the boom of the sail clear up to the "crow's 
nest," enlarging the sail in order to utilize 
as much sound -producing area as possible. 

SPEAKER BUSBAR FLATTENED 
UNIT SOLDERED PAPER 

LINK 
METALTO 
METAL CONTACT 
SOLDERED 

BUSBAR SECTION 
BRADDED 

STRIP OF 
LIGHT BRASS 
AS WASHER 
PROTECTING 
PAPER 

The arrangement used to assure a permanent 
connection between the loud- speaker unit and 

the sail- diaphragm is shown above. 

The reproduction is most excellent, and 
the volume quite sufficient for home use. 

Only one difficulty will be encountered in 
preparing this type of speaker from what- 
ever materials may be at hand ; it will be 
found in connecting the pin of the unit to 
the edge of the sheet of paper. It was ac- 
complished, as you will see in the drawing 
accompanying this article, by firmly attach- 
ing a small metal anchor plate, to which the 
link had been soldered, to the lower edge of 
the sail. 

The upper edge of the sail is to be thumb - 
tacked or glued to the boom ; but the lower 
edge and the sides must be permitted to ride 
free, so that the vibrations will not be 
"damped" or transmitted to other surfaces. 
grmM1,:m1rn,snnmimnm,1,1111m,mm.1.cn1111Tirrililiitt11,11,11,11VIImminitilliiitiiiitliMm 

CORRECTION NOTICE 
The illustration of the hanging cone 

speaker, printed on page 952 of the Feb- 
ruary number of RADIO NEWS, was in- 
advertently credited to Dimmock- Bogart 
Radio, whereas it should properly have been 
credited to the Electravox Studios. 
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Radio News Laboratories 
(Continued from Page 1257) 
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each layer is directly connected to the terminals. 
AWARDED THE RADIO NEWS LABORA- 

TORIES CERTIFICATE OF MERIT NO. 1919. 

KNIFE SWITCH 
The "Baby" knife -throw switch shown, submitted 

by the Leslie F. Muter Co., 76th Street and Green- 
s, 0.,1 Ave., Chicago. Ill.. is small in size and de- 

signed for panel and base mounting. Metal parts 
are of nickeled brass and the base of black bakelite. 

AWARDED THE RADIO NEWS LABORA. 
TORIES CERTIFICATE OF MERIT NO. 1920. 

GRID RESISTOR 

1!!!: SUPPRESSOR 

The "Elkay Suppressor" shown, submitted by the 
Langbein- Kaufman Radio Co., New Haven, Conn. 

HERE IT ÿi 
OR$4°5ò 

5 ¡DeDornBala`w 

Marvelous Townsend 

ILIMIN 
(Complete 
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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" bat- 
teries you can now enjoy greatly improved reception and 
be done forever with the nuisance of recharging and re- 
newing unreliable "B" batteries. We make every part that 
goes in the Townsend "B" Eliminator in our own factory. 
That's the reason we can give it to you at such a remarkably low 
price -give you a high quality instrument backed by a real guaran- 
tee. Users report splendid results. A fine "B" Eliminator at the 
lowest price on record. Our 10 days Free Trial proves it. 

f not amazed MONEY BACK and delighted 
You alone are the judge. We could not afford to make this guaran- 
tee if we were not sure of the Townsend "B" Eliminator's splendid 
performance. Just plug into your electric light socket and in a 
moment you will realize what good recepti n means. Delivers up 
to 100 volts on any set up to six tubes, on direct or alternating cur- 
rent -any cycle. Gives full wave rectification. Full tone, clarity 
and volume - uninterrupted by screeches of fading batteries. 

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 $3.96 only with the postman. 
Try out the Eliminator for ten .days - then if not astonished and 
thrilled by improvement in operation, return it to us and purchase 
price will be refunded in full. You don't need to put up with bat- 
tery nuisance another day when it is possible to own a B" Elimi- 
nator at this startlingly low price. Send for it today. 

TOWNSEND LABORATORIES 
713 Townsend Street, Dept. 25 CHICAGO, ILL. 

TOWNSEND LABORATORIES 
I713 Townsend St., Dept. 25, ChIcaao, 111. 

Gentlemen: Attached find 51.00. Kindly send I at once Townsend "B" Eliminator, C.O.D. 
for $3.95, plus postage, on guaranteed 10 -day I free trial. 

I Name 

IAddress 
City State 

tal O MI IN IMO IN ISM =II -o s, INMI MI 

LEARN THE CODE AT HOME 
T-TEH OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter will 
teach you both the Wireless and Morse Codes - 
right in your own home -quickly, easily and inex- 
pensively. Connected with Buzzer, Buzzer and 
Phone or to Sounder, it will send you unlimited 
messages at any speed, from 5 to 50 words a 

inute. 
-Fe THE OMNIGRAPH is not an experiment. For more 

than 15 years, it has been sold all over the world 
with a money back guarantee. The OMNIGRAPH 
is used by several Depts. of the U.S. Govt. -in fact, 
the Dept. of Commerce uses the OMNIGRAPH to 
test all applicants applying for a Radio license. The 
OMNIGRAPH has been successfully adopted by the 
leading Universities, Colleges and Radio Schals. 

Send Co for Catalog DO IT TODAY. 
THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY 

If you own a Radio Phone set and don't know the code -you ore missing most of the fun 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 230 Fifth Ave., N. Y. C. 
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WORLD 
Radio Units 
Save You 50% 
"A" Current 

From 
Your 
Light 
Socket 

World 
"fuit°;,`° 
I!lill!PU!!I:I° 

AMI: 

ilrl 

"A" POWER UNIT 
Automatically provides even, & 5 unvarying "A" current from 
the moment you throw on 
your set switch. A marvelous mplete improvement -at less than 
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, 512.75 -or C. O. D. if you wish. 

Built for Long Life 
Clearest 

Truest "B" 
Power with 
World Radio 

Storage 
"B" Batteries Vo :4 

I: cell 
tt 

Sturdy construction. Solid Rubber Case protection. Re- 
charged for almost nothing. Endorsed and listed as 
standard by Radio News Lab., Pop. Radio Lab., Pop. 

de Inst. Standards, Lefax, Inc. and other famous Radio 
Authorities. 

Send No Money Just state number wanted, 
and we will ship same day 

order is received by Express, C.O.D., subject to examina- 
tion. 5% discount for cash with order. 
Extra Offer: 4 Batteries in serles (90 volts) 510.50. 

Radio Storage "A" 
Battery -6 Volt 
Unequaled battery value! 25 
ampere capacity. Ideal for 
Trickle Charger. Solid Rub- 
ber Case. Shipped C. O. D. 
subject to inspection, for only 
$% 

discount 
to-day. 

5% discount fot 
Cash with order 
on any World 
Unit. 

WORLD BATTERY COMPANY 
1215 So. Wabash Avenue 

Dept. 75 Chicago, Illinois 
Set your radio dials at 288.3 meters for the 
World Storage Battery Station W S B C. 
Variety -New Talent -Always Interesting. 

D Dj 

you 
get! back ~1 the 

THURMAN STATION 
SEPARATOR does not 

do as we say! 
This .roil i fled Separator cuts out the stations you don't 
want -It helps you select your favorites with no annoyance. 
It reduces static -Works on any set using aerial -Increases 
volume -Rill not change tuning readings -And acts as a 
separator- enabling you to greatly eliminate annoying In- 
terference. 

If your dealer cannot supply you send direct to mfgr. 
PRICE $1.00 FOREIGN $1.25 

Absolute Money Back Guarantee. 

THURMAN RADIO PRODUCTS CO., 
6 N. 5th St., Philadelphia, Pa. 
Insure your copy reaching you each month. Sub - 
scribe to RADIO NEWS -S'.50 a year. Exoer'- 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 

is a non -inductive wire -wound unit of either 700- 
or 1,000 -ohms, designed to be used in the grid cir- 
cuits to prevent oscillation. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1921. 

VARIABLE GRID CONDENSER 
The "Muter Varial1" grid condenser shown, sub- 

mitted by Leslie F. Muter Co., 76th Street and 
Greenwood Ave., Chicago, Ill., is of the "book" 
type. The housing is of molded bakelite and very 
neat in appearance. The variation of the capacity 

from .00015- to .0005 -mf., is realized by turning 
the special screw with which the condenser is 
equipped. Very fine adjustment can be obtained. 

AWARDED THE RADIO NEWS LABORA. 
TORIES CERTIFICATE OF MERIT NO. 1922. 
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How to Budd the 
"Tromborad" 

(Continued from page 1237) 

This makes it easier to play tunes. The 
music is produced by moving the slide back 
and forth as you blow into the mouth- 
piece, just as is done with a trombone. 

By changing the size of the condenser C 
the pitch of the note can be changed. In 
my case I used a .005 -mf. condenser. The 
larger the condenser the lower the pitch, 
up to a certain point. If it is too large 
the tube will not oscillate. 

The audio coil being so short, the move- 
ment of the slide is limited ; an octave is 
about the range that can be covered. It 
may be suggested that those in a position 
to construct or wind a longer coil will 
find that one can be made just half the 
length of the slide. Then the range and 
movement of the slide will be increased. 

In the construction of my Tromborad I 
used a 199 tube because that was the kind 
I had on hand : however, a tube of 201 -A 
type can be used. I also used a single 
headphone for the "loud speaker." I would 
suggest the use of a Baldwin C type phone, 
as it will give more volume. Several other 
loud- speaker units can be had very cheaply; 
so the choice is left to the constructor. 

WM I N OUR APRIL 
ISSUE: 

THE PLAGUE OF THE 
LIVING DEAD, by A. 
Hyatt Verrill. A most re- 
markable tale which comes 
pretty close to straining 
your credulity; but at the 
same time you will say to 

yourself over and over that there is nothing 
impossible about it. 

JOHN JONES'S DOLLAR, by Harry 
Stephen Keeler, which shows the tremend- 
ous proportions the very meagre sum of 
$1.00 can attain if computed at compound 
interest. 

WHITE GOLD PIRATE, by Merlin 
Moore Taylor. A scientic detective uses the 
X -ray, finger prints and the phonograph in 
a particularly interesting manner, making 
this a most plausible story with a trug 
scientific aspect. 

HICK'S INVENTIONS WITH A KICK, 
by Henry Hugh Simmons, in which an en- 
tirely new thing in dining tables and service 
is promulgated. 

THE BALLOON HOAX, by Edgar Allan 
Poe. Although balloons have long since 
been a reality, we cannot fail to be im- 
pressed by the scope of the author's scienti- 
fiction knowledge and prophetic vision. 

THE LAND THAT TIME FORGOT, by 
Edgar Rice Burrough (Part III). In the 
next five thrilling chapters, which conclude 
this story, the same pitch of exciting in- 
terest is maintained throughout. 

L 
SECTIONAL BOOKCASE 

Endorsed by Over 100,000 Users 

Radio Neivs far April, 1927 

t`te. 1\. F.N 

$ ?Z5 Per Section w h í Glass Doors 

On Approval. -- Direct to User 
Made for and universally used in the finest homes 
and offices throughout the country. Made in sec- 
tions of different sizes, combining utility, economy 
and attractive appearance. Equally well adapted for 
books or radio. Wood panel in lower door to con- 
ceal batteries. Price complete as shown above, with 
top, base and three book sections with non -binding. 
disappearing, felt -cushioned glass doors in upper 
two book sections, wood panel door in lower book 
section, beautifully finished in plain golden oak, 
$16.25. In quartered oak, or in imitation mahogany 
(willow), with doors, $18.75. In genuine Ma- 
hogany, with doors, $24.00. Other styles at cor- 
respondingly low prices. Shipped direct from fac- 
tory ON APPROVAL at a considerable saving 
TO YOU. Write for new catalog No. 66 -R. 
The C. J. Lundstrom Mfg. Co., Little Falls, N. Y. 

Manufacturers of Sectional Bookcases since 1899 
Iiranch Office and Warehouse: Kansas City, Mo. 

Changes Your Set Into 

a Low 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. 

SUBMARINER 
Converts any set, regardless 
of make or number of tubes 
used, into a high class 
low wave tuner, with which 
you may experience the 
thrill of listening to voices 
from all parts of the world 
on low wave lengths. No 
changes necessary to your 
present set. 

EVERYWHERE 
A SENSATION 

No jumble of stations on 
low waves -no disagreeable 

noises -practically no static. Learn code by listening 
to amateurs from all parts of the world. Comes ready 
to attach; no extras needed. Just plug in and you 
have command of the low wave lengths. Operates a3 a 
wave changer in superheterodynes. Connected and dis- 
connected instantly. Order today. 

ORDER TODAY 
WE GUARANTEE TO REFUND YOUR MONEY 
IF THE "SUBMARINER" FAILS TO OPERATE. 

J -M -P MANUFACTURING COMPANY 
Dept. 115X MILWAUKEE, WISCONSIN 

OUTPUT UNIT 
GREATEST VALUE IN RADIO TODAY 

Improves quality. prevents demagnet- ONLY 
ization and burnout of speaker. Sent $4.50 prepaid on receipt of money order. 
Fatly guaranteed. C.O.D. 

INTERSTATE SALES CO. 
1140 BROADWAY NEW YORK 

.1,1111=1111 

Insure your copy reaching you each month. Sub- 
scriber to RADIO NEWS -$2.50 a year. Experi- 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 
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What Do You See When 
You Hear Broadcast 

Artists? 

Now for a test of those three. 
HOW THE LISTENERS SAW THEM 

Let me give you a few answers taken at 
random from the pile of letters before loe. 

1. Mildred Wallack. 
2. Hair, brown, blonde, blonde. black. 

black. 
3. Eyes, brown, blue, blue, black, black. 
4. Height, 5 ft. 6, 5 ft. 4, 5 ft. 4, 4 it. 2. 

5 ft. 6, 5 ft. 8. 
5. Weight, 110, 120, 120, 118. 113, 100. 
6. Age, 24, 21, 22, 20, 20, 17. 
7. Nationality, American,- American, 

American. Jewish- American. 
8. Characteristics, light -hearted, artistic. 

versatile, pretty, aggressive type. 
These comments are typical of all the 

answers on Mildred 'Wallack. It will be 
observed that nearly all thought her older 
than she really is, possibly because she act: 
and looks older. All gifted youngsters seem 
older than they are over the air. All, how- 
ever, found her short, and came close to her 
weight. All found her to be an American, 
because her Russian ancestry does not show 
in her at all. On the color of eyes and 
hair, I think, the results are mixed. On 
characteristics nobody went wrong at all. 

We will now take the second person an- 
alyzed above : 

1. Earl C. Little. 
2. Hair, black, blonde, gray. 
3. Eyes, brown, gray, gray. 
4. Height, 5 ft. 10. 5 ft. 9, 5 ft. 10, 

5 ft. 11. 
5. Weight, 165, 160, 165. 
6. Age, 35, 30, 38. 
7. German, English, American. 
8. Pleasant appearance, staid, head erect, 

full chest. 
Again the height and general physique of 

the subject were judged clearly by all. 
Little is younger than his years in every 
way, so he was found to be younger. His 
general characteristics as described were al- 
ways right. Hair and eyes are a little diffi- 
cult to guess. 

And now for Miss Chaimowitz, the third 
of this group: 

1. Annette Chaimowitz. 
2. Hair. dark, black, blonde, black, 

brown. 
3. Eyes, gray. black, blue. black, brown. 
4. Height, 5 ft. 6. 5 ft. 7, 5 ft. 5, 5 ft. 5, 

5 ft. 5. 
5. Weight, 150, 165, 150, 170, 175. 
6. Age, 20, 25, 22, 20, 32. 
7. American, Russian, Polish, Russian. 
8. Thick -neck, ambitious, jovial, rosy 

cheeked, healthy. 
With Miss Chaimowitz, everybody knew 

she was pleasingly plump and healthy, and 
that she is easy to get along with. Her 
height was clear, and her age about 90% 
right. Guesses at her eyes and hair were in- 
definite. At this point one observation might 
help clarify matters. Think of six people 
you know pretty well. Write down their 
names. Now quickly -what color eyes and 
hair have they? It is not so easy, is it? 

Here are some observations which may 
be drawn from our little experiment at 
\ \'RNY. 

The voice is truly an index to the char- 
acter and it accurately, in most cases, de- 
picts the general physique of the speaker 
or singer. The speaker is better able to 
send his "picture" over the air than the 
singer. 

Now for a general summary which I am 
certain will be interesting, especially if you 
refer to the group picture we took that night. 
of all whom we could hold until nearly mid- 
night for the purpose. 

The best "pictured" of the twenty was 
Thomas Pitt Grace, whose chart is as 
follows : 

1. Thomas Pitt Grace. 
2. Hair, gray, 75% correct. 
3. Eyes, blue. 50% correct. 
4. Height, 5 ft. 11. 80% correct. 
5. Weight, 165, 85% correct. 

No guessing. No uncertainty. No meters needed. 
With Amperite, whether your battery is high or 
low -while sufficient current is there -each tube 
receives the exact voltage it requires, automatically, for perfect performance and long life. No weak signals that should be strong. No prematurely burned out tubes. Nothing but Amperite will do this job. Insist upon Amperite. Ac- 
cept nothing else. Types for all tubes. Eliminates hand rheostats. Simplifies wiring. Price $1.10 mounted (in U. S. A.). For sale everywhere. 

FREE -WRITE FOR 
RADIALL BOOK 

Explains Amperite, its prin- 
ciple and operation fully. 
Gives season's most popular 
Hook -Ups with invaluable 
construction data. The book 
is free. Write for it today 
to Dept. R. N. 4. 

RADIALL CO., 
50 FRANKLIN ST., 

NEW YORK 
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For plugs, jacks, clips, condenser 
and transformer parts- 

brass is the logical ,metal 
Used for these screw - machine pro -lucts, BRASS 
gives the right electrical conductivity and the 
mechanical accuracy essential to proper opera- 
tion of radio sets and parts. 

To the manufacturer BRASS means economy 
in quantity production. 

COPPER BRASS 
RESEARCH ASSOCIATION 

25 Broadway, New York 

Fr ea Frankel, III., writes: °I earned 
Kilo first neck sellino Carlton Shirts 
direct to consumer." You can too. No 

1 capital or experience required. We 
Pay 25 per cent. cash commissions 
daily and big extra bonuses. 

WRITE FOR FREE SAMPLES 
CARLTON MILLS. Inc.. Shirt Mfrs. 
114 Fifth Ave., Opt. 169C, New York 

Gives special hook -ups loin) iliu,- 
trations. Shows the latest wrinkles and 
newest developments. Get what you need FS 
here at a big reduction. Everything in 1100A'uvs 
Parts, kits, complete factory -built sets and 'ft-- a 
supplies. Learn how to make your set up to date. Quirk 
service. Write for free 164 -page copy NOW; send names 
of other radio fans. 
BARAWIK CO.. Dept. 54 Chicago, U. S. A 

WINDSOR HORN and CONE Loudspeakers 
and Loudspeaker Consoles 

WINDSOR FURNITURE COMPANY 
1410 Carroll Avenue, Chicago, Illinois 
Los Angeles Branch, 917 Maple Ave. 

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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$75to$125 

Weekly 
With this 

Service Station 

Charger 

$5 Down - --$5 per Month f , 

Pays For Itself 
Easy to make money charging 

batteries when you receive 50e to $1.00 for charging a single battery. Radio stores opening up a charging service have made the cost of their chargers in a week's earnings. Garages can make unused corners pay Profits by in- stalling chargers. Repair shops fn- stalling chargers have grown to im- mense profitable service stations. 
Endorsed by Battery Men 

This charger is years ahead in design. It is 
the favorite in the battery trade because it handles 50% to 70% more batteries than simi- lar chargers. Success in the charging field de- 
pends largely on the outfit. Thousands of ser- vice stations have opened up with these charg- ers and won their way to leadership in their cities, because their superior charging equip- ment enabled them to gire service that their competitors codld not give. 

Capacity -17 Batteries 
6 amp. Rate 

Ready to Use as soon as unpacked! 
Nothing Else to Buy! 

1117 MI/ -1 -e- !!i Ili 
MAIL COUPON TODAY 

SERVICE STATION CHARGER, $79.50 
NI C. F. HOLMES, Chief Engineer 

Independent Electric Works, El 
III 1810 Leland Ave., Chicago, Ill. 
IN I enclose $5 (Check or M. O.) Ship Charger. I 

agree to pay Expressman $15 deposit. if after 30 
IN days I am fully satisfied I agree to pay you $5 

per month until charger is paid for. Charger re- 
mains your property until all payments have been 

III made. 

Name 

Address 

ri City 

I 
V 

1 

Its Current Supply i v,'; cycle. 

MI All1lMSMIN llllil NM Ma 

Three Foot Cone 
OR 

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 arty 
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 apex. 
two Sepia Prints showing cabinet or simple stand 
construction. All 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 ordinary Tubes or 
with Power Output. 

SEND NO MONEY!' - 
ENGINEERS' SERVICE CO., 
25 Church St., (Desk N) New York City 

Write your name plainly as indicated below, then mail 
and complete kit will be forwarded to you. Just pay 
postman $10.00 upon delivery. 

NAME 

ADDRESS 

Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS -r.50 a year. Experi- 
menter Publishing Co.. 230 Fifth Ave., N. Y. C. 

6. Age, (about - 65), 90% correct. 
7. American, 100% correct. 
8. Poet, reader, little crotchety, nervous, 

kindly, humorous, etc. 90% cor- 
rect ; average, 81% correct. 

The poorest "pictured ", of the . twenty was 
Cookie Cohen, who is not in the group pic- 
ture, unfortunately. 

1. Cookie Cohen. 
2. Hair, brown, 25% correct. 
3. Eyes, brown, 35% correct. 
4. Height, 5 ft. 6, 50% correct. 
5. Weight, (about 145), 50% correct. 
6. Age, (about 25), 20% correct. 
7. Russian, American, 75% correct. 
8. Singer, crooning type, reticent, etc. 

50% correct; average, 43% correct. 
Totaling everything, we find that the 

listeners were 65% correct on their "pic- 
tures" of all the artists. 

This is the analysis : 

Hair color, 40% correct. 
Eye color, 40% correct. 
Height, 70% correct. 
Weight, 75% correct. 
Age,- 75% correct. 
Nationality, 80% correct. 
General characteristics, 75% correct. 

Thus you see that nationality came first, 
weight, age and general characteristics ran 
a tie for second place. The least accurately 
judged were hair and eyes. 

Now, from all this, it will be seen that 
listeners are getting a pretty good idea of 
what their broadcasters look like. The voice 
does reflect character and characteristics. 

NEW FEATURES AT WRNY 

Now if you please, just a brief survey of 
the month at WRNY. The first month of 
the new year brought many important new 
features to the station, including Roemer's 
Radio Gang, the Hardman Hour, the Level 
Club and many others. The Dance Series, 
with the big Dancing Carnival, directed by 
Vera Caspary, was an outstanding novelty. 

The broadcast of Ibsen's "Ghosts" with 
Mary Shaw, John Knight and others, was 
declared by all who knew to be "the great- 
est broadcast of a play to the present day." 
The New York Evening World was par- 
ticularly complimentary. 

The "Radio Echo" French Lessons of 
the celebrated Mlle. Alice Blum are attract- 
ing a big audience, especially of American 
Legion boys. The Edison Hour series of 
"21 Adventurous Nights" is now one of the 
best known radio features on the air. 
WRNY cooperated closely with Thrift 
Week Committee and staged a Ben Franklin 
Party and other novel features. Perhaps 
some of you heard the big "Motor Boat 
Race" at our studio. George W. Sutton, 
the sports writer, headed the activities, and 
was assisted by Gold Cup racers. Other 
prominent names of the month are : Judge 
Rosalsky, William H. Rankin, Frank Mou- 
land and Maj. Pechkoff. 

Automatically Receiving) 
Foreign Stations -= 

(Continued from page 1206) 

this almost human mechanism may be said to 
outwit the proverbial parsimony of govern- 
ment in stinting funds for radio research. 

This laboratory, under the direction of Dr. 
Austin, is continuously engaged in the ex- 
ploration of the fundamental secrets of radio. 
The vagaries of atmospheric disturbances 
as well as the inconsistent or erratic be- 
havior of signals, especially those from long - 
wave, long- distance stations, are subjects of 
sustained concern to this laboratory. Dr. 
Austin, the head of this branch of radio re- 
search, is not circumscribed by narrow boun- 
dary lines when delving into phenomena of 
radio as a science, for his studies extend 
their ramifications across the Atlantic Ocean. 
At home and abroad he has a deep, unfailing 
interest in a work he began more than 
twenty years ago. 

Radio News for 1 pril, 1927 
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FLEXIBLE 
CELATSITE 

Flexible, stranded wire f o r 
point -to -point and sub -panel wiring. Non- inflammable 

In black, yellow, 
, green, 
green, 

red and brown; a color 
for each circuit. Put 
up in 25 -foot coils. 

The Original Celatsite -a tinned, copper bus bar wire 
with non - inflammable "spaghetti" 
covering, for hook -ups. 5 colors; 
30 -inch lengths. 
Celatsite Battery Cable -a silk- covered cable 
of vari- covered Flexible 
Celatsite wires,for con- 
necting batteriestoset. Prevents 

FCF10.9! 

`blowing" of tubes; 
gives your set an 
orderly appearance. 
We also offer the highest grade of "spa- 
ghetti" tubing for Nos. 10 to 18 wires. 
5 colors; 30 -inch lengths. 

Stranded Enameled Antenna 
Best outdoor antenna you can 
buy. 7 strands of enameled 
copper wire; maximum sur- 
face for reception. - Prevents 
corrosion a n d consequent 
weak signals. 

Send for folder 

THE ACME WIRE CO., DEPT. D 
NEW HAVEN, CONN. l : 

ACIFA; ;- IRE 
MAKES BETTER RADIO 

Wonderful New 
RADIO LIGHT 

Curved 
Extension 

Casts 
Light 

Directly 
On The 

Dials -No 
Glare 

L 
DESIGNED especially for radio use. Adjustable 

shade permits light to be directed exactly 
where wanted. Extra long silk cord has standard 
socket plug. 

Finished in beautiful soft bronze over all. Base 
weighted to prevent tipping. 

If dealer cannot supply, send check or 
money order, amount $4.00. Ail charges 
covered. Money -back guarantee. 

VIMCO MFG. COMPANY, INC., 
721 -C Ellicott Square Buffalo, N. Y. 

VIMCO RADIO 
LIGHT 

FIRST CLASS 

TRICKLE $250 
CHARGER Pasid IN U.S.A. 
When Cash Accompanies Order. 

Clomplete Parts 6 ft. extension cord- 
nothing else to buy. Simple instruc- 
tions, screwdriver, pliers and 30 

min. work. Guaranteed to work 
on any A.C. socket 
X -L RADIO SALES, Dept. RN 
2424 Lincoln Ave., Chicago, Ill. 

YOU CAN EARN 
$7.50 A DAY 

SELL-ONLY 10 SUBSCRIPTIONS 
TO RADIO NEWS OR OTHER BIG 

MAGAZINES AND YOU EARN $7.50. 
LET US TELL YOU ALL ABOUT IT! 
AGENCY DIVISION, RADIO NEWS 

230 FIFTH AVE. NEW YORK, N. Y. 
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Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. Experimenter Publishing Co.. 230 Fifth Avenue, N. Y. C. 
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A New Field for 
Experimentation 
(Continued from p,rq,' 1221) 

carriers, notations will be satisfactory if 
made every five or ten minutes. 

RECORDS FROM STATIONS 
In Figs. 5, 6, 7, 8 and 9 are shown various 

carrier -wave curves of distant and local 
stations, as indicated. In Fig. 10 is shown a 
curve of KDKA's carrier, recorded when 
the station was broadcasting the Alabama - 
Stanford football game on New Year's Day, 
as received over a period of almost three 
hours, including the program after the game. 
This is a condensed curve of the one taken 
during this period, the time graduations be- 
ing in minutes. The gradual rise in intens- 
ity ensued as darkness (nightfall) ap- 
proached New York City. 

In Fig. 11 are shown reception curves of 
WPG, (Atlantic City) as received in New 
York City on three consecutive nights. As 
explained, these curves are obtained by plot- 
ting meter deflections against time. If the 
time graduations are in minutes or half 
minutes, the meter deflection each half min- 

, ute or minute is marked on the chart and 
the final curve drawn after the test period 
is over. This work is simple, and does not 
require any experience. The tuning of the 
R.F. amplifier does not differ from the con - 
vential methods used. The system pre- 
vailing when the receiver installation is 
utilized for regular reception holds good 
when it is utilized for carrier -wave intensity 
observations. 

CALIBRATION METHODS 
The daily calibration of the R.F. amplifier 

is a simple process. First a suitable place 
is found for the radio- frequency oscillator, a 
position which will not interfere with oper- 
ations and in which the oscillator may re- 
main during the entire period of test. This 
is necessary in order that the signal trans- 
fer from the oscillator output coil to the 
R.F. amplifier input coil may remain con- 
stant. The oscillator is adjusted to give con- 
stant galvanometer deflections at a definite 
wavelength setting. The switch in the aerial 
circuit is thrown so that the phantom an- 
tenna comprising the oscillator replaces the 
regular antenna -ground system. The gal- 
vanometer deflection and plate -milliammeter 
deflection of the R.F. frequency oscillator 
are noted. The R.F. amplifier is tuned to 
resonance with the oscillator frequency and 
the deflection of the microammeter in the 
crystal rectifier circuit noted. The filament 
and plate voltages applied to the R.F. am- 
plifying tubes are also noted. Now the 
switch is thrown so that the regular antenna - 
ground system is in the circuit, replacing the 
phantom antenna. Keeping all D.C. applied 
voltages constant and the radio -frequency 
oscillator constant, again note the deflection 
of the microammeter in the radio - frequency 
amplifier system. These notations form a 
record of the amplifying power of the in- 
stallation and must be verified each day, if 
accurate reception records are to be com- 
pared. 

If, during the period of testing the install- 
ation, a marked difference is noted when the 
aerial and ground replace the phantom an- 
tenna, indicating a discrepancy in pick -up be- 
tween two days, an examination of both the 
aerial and ground systems will be worth- 
while. It is to he remembered that daily 
comparisons of received carrier intensity 
are of no use if tile amplifying power of the 
amplifier changes. It is safe to assume that 
the operating characteristics of the crystal 
will not change, unless it is very heavily 
overloaded. 

INTERESTING RESULTS 
Observation by means of this apparatus - 

will show the fan the insensitivity of the 

l?93 

Our New Blue Ridge Cabinet for Fine 
Sets. Rubbed to Piano Polish, Wal- 
nut or Mahogany Finish. 

7x18-$4.25 
7x21- 4.50 
7x24- 4.75 

7x26 -$5.50 
7x28- 6.25 
7x30- 6.75 

Full inside depth 10 inches. 
Full length piano hinge, Lid support, 
Rubber feet. FREE BASEBOARD. 
Cabinet designed to allow concealed wir- 
ing below baseboard. Prices f. o. b. 
Hickory. Cash with order. 
A beautiful Table of genuine Walnut or 
Mahogany veneer, Top 5 -ply, High -grade 
lacquer finish rubbed to piano finish. Has 
ample leg -room and battery spaces. Size 
top 17x36 in. Height 28 in. Battery 
spaces 8 in. wide, 9% in. high, 13 in. deep. 
Crated 56 lbs. 
$16.75 EXPRESS PREPAID TO Ala., 

Del., D. C., Ga., Ky., Md., N. C., Ohio, 
S. C., Tenn., Va., W. Va. 

$18.50 EXPRESS PREPAID TO Ark., 
Colo., Conn., Fla., Ill., Ind., Iowa, Kan., 
La., Me., Mass., Mich., Miss., Mo., N. 
H., N. J., N. Y., Okla., Pa., R. I., Tex., 
Vt., Wis. 

Send for 

$20.00 EXPRESS PREPAID TO Minn., 
Mont., Nebr., N. M., N. Dak., S. Dak., 
Wyo. 

$21.50 EXPRESS PREPAID TO All other 
states. 

Cash with order or C. O. D. if one -half 
prices comes with order. 

GENUINE GRADE M FORMICA PAN- 
ELS. We guarantee these to be perfect, 
cut true, edges smooth. 

7x18x3/16 ..$2.50 
7x21x3/16 .. 2.75 
7x24x3/16 .. 3.15 

7x26x3/16 ..$3.65 
7x28x3/16 .. 3.85 
7x30x3/16 .. 4:10 

Postpaid in U. S. Deduct 25c if you order 
both a cabinet and panel from us. 

Both by Express collect. Your choice 
Black, Wal. or Mah. color. 

Complete Catalogue -Free 
THE SOUTHERN TOY COMPANY, Inc. 

HICKORY, NORTH CAROLINA 

N.ATÎ iVA 
PC)WÉR AMPLIFIER 

L 
Comprises a heavy -duty B- 

Eliminator, sufficient for the 
largest set, and in addition a 
quality 3 -stage Audio- Amplifier 
made for fidelity of operation. 
Uses either Raytheon BI-I of 
Rectron Full -Wave Rectifying 
Tubes. Price assembled and test. 
ed, without tubes, (state rectify- 
ing tube to be used) ... .$89.00 

NATIONAL COMPANY, 
INC., Cambridge, Mass., -W. A. 
Ready, Pres., makes 
also heavy -duty B- Power 
Units, the famous 
NATIONAL Tuning 
Units with BROWN- 

ING -DRAKE Coils and Trans- 
formers, Impeda formers, Vel- 
vet- Vernier Dials, Illuminated 

or not, as you please, 
and the new Equi -Tune 
Condensers. 

Send for Bulletin 
116 -N -4. 

GEARS 
All Kinds -Small 

t. The most accurate made and 
prices reasonable. We carry a , complete line of gears in stock 

? for immediate shipment. Can 
.+ also quote on special gears of 
r1 all kinds. Send usyourinquiries. 

Write for Catalogue 90 
Chicago Stock Gear Works 

105 South Jefferson St.. Chicago \ 4444 P: 

Valley 
Chargers 

Manufacturrd er 
VALLEY ELECTRIC CO. 

ST. LOUIS. MO. 
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WARREN "B" 
SUPPLY 

With variable voltage controls (any voltage 
you need) for detector, intermediate or am- 
plifier, plus a tap for power tubes. Adapt- 
able to all sets. Will deliver - 

200 Volts at 20 Milliamps 
180 Volts at 30 Milliamps 
150 Volts at 50 Milliamps 

Ample power for any set. Delivers un- 
surpassed tone quality. No tubes to burn 
out; no acids. Costs less than $1.00 per 
year to operate. Will not blow out tubes 
on short circuit. Free from hum. Wonder- 
fully well made of finest materials, finished 
in old gold. Only 554 x7x9 inches. Biggest 
value ever offered. See one. hear one. com- 
pare it with only the best of others costing 
much more. Shipped complete, ready to 
plug into light socket and turn on. 110 V., 
60 Cycle, A.C. Approved by leading radio 
laboratories. Buy an eliminator that is 
built for the future as well as the present. 
If your dealer does not have Warren "B" 
Supply send only $29.75; we will ship pre- 
paid or C.O.D. express collect. West of 
the Rockies, $31.25. Fully guaranteed. 
Order now. 

WARREN ELECTRIC CO. 
Dept. R.N. Peoria, III. 

DEALERS -Design and appearance sell it 
fast; performance keeps it sold. Write for 
proposition. 

® Goodrich 
Silvertown 

The Radio Panel Supreme! 

1 Easier to drill and 
machine. 

2 Better color, lasting 
lustre. 

3 Lower free sulphur 
-no discoloration. 

4 Higher softening 
point -no warping. 

Goodrich V. T. Sockets 
Spaghetti Tubing 

Radiophone Ear Cushions 
Battery Mats 

Hard Rubber Tubes for Coils 

The B. F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 

In 12 WeeksbyActualWolk 
in the great school of Coyne. 
B'g newly larsed course. 

Special 
d Auto coarse Free. 

S al Ìirnited offer of FREE 

OÑC nod RR BI °x eti h, éaged 
COYNE ELECTRICAL S43HOOL. Dept. 47 -77 

1300.1310 West Harrison Street, Chicago. Illinois 

Print Your Own 
Cards. Stationery, Circulars, Paper, etc. Save 
money. Print for others, big profit. Complete 
outfits $3.85. Job press $11. $29. Rotary $149. All 
easy, rules sent. Write for catalog presses type 
etc. THE KELSEY CO., P -72. Meriden, Conn. 

human ear when sound is concerned. It will 
be observed that, in many instances, the de- 
flection on the meter diminishes 25 to to 
50% before an actual difference in intensity 
is noted by the ear. In many cases it will 
be observed that loud- speaker reception is 
being accomplished without any indication on 
the microammeter in the crystal circuit. In 
other words, the current in the crystal cir- 
cuit is so small in value that it will not 
actuate even this sensitive mechanism. 
(Several companies are n'ow manufacturing 
a microammeter with a full -scale deflection 
of only 18 microamperes on a 100 division 
scale. Such an instrument will register cur- 
rents not indicated on the meter used in the 
tests mentioned. This new meter will indi- 
cate a current flow as small as .0000001 am- 
pere, or a tenth part of one microampere.) 
Observers will note that even the carrier 
waves of some local stations fluctuate with- 
in certain limits, although this fluctuation is 
never noticed during the regular process of 
reception. 

CC 

OW 

3á 

R. F 
AMPLI F IER 

R.F. 

AMPLIFIER 

FIG. 12 
A pair of phones can be used in the output 
R.F. circuit of an ordinary receiver for test- 

ing purposes, as shown above. 

If it is desired to utilize an ordinary re- 
ceiver for this work, it is necessary only to 
remove the tube from the detector socket and 
to connect the microammeter combination 
across the detector input condenser. This, 
however, limits the reception to the R. F. 
amplifier and the crystal circuit. Under these 
circumstances the input circuit of the A.F. 
amplifier can be replaced with a pair of 
phones, as in Fig. 12. The leads from the 
crystal and the microammeter are connect- 
ed to the rotor and stator plates of the de- 
tector input- circuit condenser. This can be 
accomplished without fear of impairing the 
receiver's operation when the regular de- 
tector tube is inserted into its socket. The 
external indicating circuit leads can be 
clipped into place. Such connections will be 
satisfactory. 

If the observer is determined to make the 
records worthwhile, it is necessary to record, 
at each period of observation, the time in 
hours and minutes, the weather conditions 
existing at the time the records were made 
and for several hours preceding the records. 
If possible, the time at the broadcasting sta- 
tion and the weather conditions existing at 
the transmitter and at points in the area be- 
tween the receiver and the transmitter should 
be recorded, and also, if existing, any pe- 
culiar irregularities in solar or lunar activ- 
ity. 

ONE -WAY TRANSMISSION 
Said my neighbor, "Oh, Ben, can you lend 

me anXf 
I've burnt out the tubes in my set; 

A little 10 -spot would help me a lot, 
And your kindness I'll never forget." 

Now, I try, vainly try, to collect from that 
guy, 

And my troubles an angel would vex; 
Like a blunderer dumb, with his set on the 

bum, 
I'm unable to get the D- X! 

-W. D. McClennan. 

Radio News for April, 1927 
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` \ VICTOREEN 
t- o Transformers 

are the heart of 
qe the circuit - air 

- core construction 
-tuned to 1 -3 of 

1% precision -use No. 170 for stor- 
age battery tubes -No. 171 for dry 
cell tubes. Each $7.00. 

Other VICTOREEN Parts- 
Rheostats. Large number of turns 
of wire -three terminal type. 2, 6, 
10, 20, 30 ohms. Each $1.20. 
Potentiometers, 200, 400 ohms, $1.50. 
Master Control Unit. A compensat- 
ing single control unit for sets using 
two or more condensers of equal 
capacity. Price $19.50. Extra con- 
densers $4.50 each. 
Audio Control Unit. Three rheostats 
of proper ohmage controlling de- 
tector and audio tubes. Each $4.50. 

Ask your dealer or write direct for 
literature giving complete information. 

I II IIIIIIIIIIIII ! IIIII 4 
The George W. Walker Co. 
6528 Carnegie Ave., Dept. H. 

Cleveland, Ohio. 

h humnammiliamminsiggi 

Guaranteed 
Performance 

at a 

50% Saving! 
World Storage 
"A" Battery 
2 -Year Guarantee 

Bond in Writing T New 
Low Pricer 

SOLID RUBBER CASE 
RADIO BATTERIES 

6 -Volt, 100 -Amperes 
$10.00 

6 -Volt, 120- Amperes 
$12.00 

6 -Volt, 190 -Amperes 
$11.00 

SOLID RUBBER CASE 
AUTO BATTERIES 
6 -Volt, 11 -Plate 

$10.00 

6 -Volt, 13 -Plate 
$12.00 

12 -Volt, 7 -Plate 
$19.60 

ACKNOWLEDGED 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- 
age "A" Battery is the constant 
choice of thousands of set 
owners. Solid Rubber Case. 
APPROVED and listed as standard 
by Radio News Lab., _Pop. Sel Inst. 
Standards, Pop. Rao Lab., Lefax, 
Inc., and other famous radio author - 
Mee. 
SEND NO MONEY -We ship earns 
day order is received by Express C. 
O. D. Batteries subject to examina- 
tion on ival. 6% discount for 
cash in full with order. Send today . A 

WORLD BATTERY CO.. 1219 So. Wabash Ave, 
Dept. 10 Chicago, 1I1, 

Set your radio dials at E88.8 meters for 
World Storage Battery Station WS C. 
Variety -new talent- always interesting. 

Dealers! Send for our 
new 1927 Catalog. Con- 
tains nationally adver- 
tised high quality sets, 
kits and parts. 

Use your letterhead. 

WesterslReadio có 
134-1363f Lake St.Ckicago511. 
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Correspondence from 
Readers 

(Continued from l'age 1254) 
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me lots of bother, so I took the set to a 
so- called radio expert and, after a week's 
time, I was informed that the set was 
O: K. and that the charges was $7.00 - 
which of course I had to pay in order to 
get the set. I was told that the set was 
as good as new, and given the usual lot 
of bunk, vi..: "If it isn't right, you tell 
us and we will make it right." 

Well, to make a long story short, the 
set did not function as well as before. I 
was compelled to return it to the factory, 
and they sent me a new set in return. I 
had been fleeced out of $7.00 very easily. 

Yes, there are radio repair grafters, and 
they seemingly are prospering. 

C. F. KNOLL, 
Sioux Falls, S. D. 

(Our correspondent brings home the 
troubles to which manufacturers, as well 
as set owners and reputable dealers, arc 
exposed by the activities of the in- 
competent, as well as the merely dishonest. 
The correspondence we have received, a 
part of which has been printed expressing 
different viewpoints, has borne out the im- 
portance of the radio purchaser's knowing 
with whom he does business. We believe 
the subject has now been sufficiently cov- 
ered.-EDITOR.) 
_n:mimMIIMmimnm:mm,wanmmnmmnnmrmaartrm,:uu 

Super -DX Reception 
(Continued from Pay 1218) 

building, with the aid of extension insula- 
tors. A short section of rubber hose is 
attached to the top of the tubing, per- 
mitting it to be connected easily to the 
nearest water spigot. Water is turned on 
for a few minutes before the set is used, 
the hose being disconnected from the tub-. 
ing when the set is in use. The ground 
lead -in wire consists of No. 6 seven -strand 
insulated wire wound several times around 
the tubing, soldered and taped. 

It is claimed that a ground equipment 
such as described above proves very effec- 
tive in reducing static and power noises, 
when the ground wire is connected to the 
antenna binding post of the set. 

The number of plates and the length of 
the ground tubing may be varied to suit 
individual preference, soil conditions, etc. 

SOME STATIONS HEARD 
Mr. Moskovita, who has been almost 

overwhelmed by fan letters since the pub- 
lication of a partial description of his work 
in RADIO NEWS for January, writes that 
the has received cablegrams from some 
Australian broadcasters, whose programs he 
will endeavor to have rebroadcast this win- 
ter through one of his local stations. 

It is his experience that Australian and 
Japanese stations are received best between 
March and September. The former come 
in then with the greatest strength, as it 
is in the midst of their winter. 

Below is a ,partial list of some of the 
stations in foreign countries that he has 
heard using a standard Super -Zenith re- 
ceiver, model 7. 

Australia Meters Watts 
4QC- Brisbane 385 5000 
3LO- Melbourne 371 5000 
5CL- Adelaide 395 5000 
2FC- Sydney 442 5000 
2BL- Sydney 353 5000 
3AR- Melbourne 484 1600 
5 DN- Adelaide 313 140 
(Australian time is 18 hours ahead of our time. 
They come in best after 3 :30 a.m. P.S.T.) 

New Zealand Meters Watts 
2YK- Wellington 285 120 
lAR- Auckland i10 200 
`LDS- Dunedin 310 F00 
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At the click of the 
set switch, Unipower 
gives automatic 'A" 
power with `B" 
power control. 

The Simplest Way 
to run your RADIO 

THE simplest way to run 
your radio set is to install 

Unipower. For Unipower not 
only gives you automatic "A" 
power from your light socket, 
but makes possible the entire 
control of your set and all power 
byoneswitch-the radio set switch. 

There is no danger of forget- 
ting to turn off your "B" power_ 
Unipower takes care of it for 
you. You cannot forget to charge 
Unipower -an automatic switch 
connects it with your house cur- 
rent at the right time without 
your thinking of it. 

Furthermore, a special Gould - 
designed Balkite charging unit 
in Unipower guards against 
damaging overcharge. 

Unipower needs no care ex- 
cept the occasional replenishing 
of water, and even if you forget 
this, there is an automatic cut -off 
which prevents damage until 
water is added. It can be installed 
safely and easily in most consoles. 

Thousands of Unipowers are 
simplifying the power problems 
of owners of all kinds of radios. 
Unipower is time -tested. You 
can depend upon it because it is 
built right -built by Gould, 
makers of quality batteries for 
motor cars, submarines and rail- 
ways for thirty years. Ask your 
dealer about Unipower -he 
knows. 
Gould Storage Battery Co., Inc. 
250 Park Avenue New York 

ower 
GOULD PRODUCT 

AUTOMATIC "A" POWER WITH "B" POWER CONTROL 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building 
Cable address: 
RADIOPAT 

Washington, D. C. 

Telephone: 
Main 4806 

Potter Condensers 
Potter condensers, American 
made of highest quality materials 
to full capacity, build the best 
Socket Power Devices, Power 
Amplifiers, Impedance Ampli- 
fiers. And they are best for Filter 
Uses, Rectifiers, By Pass, and 
Blocking D.C. All types and sizes. 

POTTER MANUFACTURING CO. 
North Chicago, Illinois 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 230 Fifth Ave., N. Y. C. 
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"B" Eliminator 
TESTING 

Problem Solved 
by 

Model R415 

TO GET full value from your`B "Elimina- 
tor you must know that your "B" Power 
is delivering the right amount of volt- 
age to detector, amplifier and power 
tube. 

Low resistance voltmeters suitable for 
testing batteries are worthless for test- 
ing "B" Eliminators. This specially 
designed High Resistance Sterling is 
accurate for both. 

Whether this voltmeter is used in 
your business or for your own set, it is 
essential if you want the facts about 
any "B" Eliminator. Also tests all D. C. 
circuits. 

Radii 
R415 VOLTMETER 

A laboratory meter at the 
remarkably low price of 

$8.50 
THE STERLING MFG. CO. 

2831 Prospect Ave. Cleveland, O. 

Y.\TY"'t 
METALLIZED 

WARRANTED FIXED RESISTORS 

THE vital importance of a silent, 
accurate resistor cannot be over- 

estimated. Comprising a concentrated 
metallized deposit one -thousandth of an 
inch thick, upon a glass core and sealed 
forever within the tube, each Lynch 
Resistor is warranted absolutely noiseless, 
permanently accurate, dependable! Guar- 
anteed accuracy -10 %; in production 
they average 5 %. .25; .5; 1; 2; 3; 4; 
5; 6; 7; 8; 9; 10 Meg., 50c. .025; .09; 
.1 Meg., 75c. Single mounting, 35c; 
Double, 50c. If your dealer cannot supply 
you, send stamps, check or money order. 
We ship postpaid same day order is re- 
ceived. 
Dealers -Get on our mailing list; we keep yott 
posted on new developments. Write us today! 
ARTHUR H. 250 W. 57th St. 
LYNCH, INC. NewYork,N.Y. 

EVERYTHING IN RADIO 
AT ATTRACTIVE PRICES. SETS OR PARTS. 
Orders shipped exactly as ordered. Prompt Service. 

Write for Prices. Mail Order Only. Write for Catalogue. 
ALL RADIO COMPANY. 417 North Clark St.. Chicane 

(New Zealand time is 19% hours ahead of our 
time. Comes in about 1 :30 a. m. 

Japan Meters Watts 
JOAK -Tokyo 375 1000 
JOBK -Osaka 385 500 
JOCK -Nagoya 360 1000 

Tasmania Meters Watts 
7ZL -Hobart 516 3000 
(Same as Australian time.) - 

Philippine Islands Meters Watts 
KZRQ -Manila 370 500 
(Manila is 16 hours ahead of Pacific time. Comes 
in after 5 :00 a. m.) 

South Africa Meters Watts 
Cape Town 363 1500 
(Heard at 4:15 a. m.) 

Cuba Meters Watts 
6KW- Tuinucu 338 100 
PWX- Havana 400 500 
(E. S. T. Heard in the early evening.) 

Porto Rico Meters Watts 
WKAQ -San Juan 340 500 
(4 hours ahead of P. S. T. Heard 5:30 p. m.) 

Hawaiian Islands Meters Watts 
KGU- Honolulu 270 500 
(Honolulu is 2% hours behind P S. T. Heard 
after 10:00 p. m.) 

England Meters Watts 
5NO- Newcastle 312' 1500 
2LO- London 361 3000 
6B:1í -Bournemouth 326 1500 
5 WA- Cardiff 356 1500 
2ZY- Manchester 384 1500 
2 B D- Aberdeen 500 1500 
(Most of the English stations were received during 
the last International radio test week.) 

South America Meters Watts 
OAX -Lima, Peru 380 6000 
LOO -Buenos Aires 330 500 
(International Test Week.) 
(9 stations in Mexico and 37 in Canada have also 
been received.) 

FOREIGN CORRESPONDENTS 
As will be seen from some of the letters 

reproduced above, Mr. Moskovita has veri- 
fied reports of reception from these sta- 
tions. Knowing that George V, of Eng- 
land, is very much interested in radio he 
wrote his majesty a letter telling of suc- 
cess in listening to English stations. Soon 
afterwards he received a letter which said 
in part, that "the King's Private Secretary 
is commanded to thank Mr. Moskovita for 
his letter and interesting data on wireless 
telephony." 

Mr. Moskovita has received letters from 
all parts of the world where radio is known 
--and those where it is not are few in 
these days -one of the most interesting 
being from a Japanese radio fan named 
Takeo living near Tokyo. Mr. Takeo asked 
about some stations he had heard and in 
closing his letter said this 

"I beg you will henceforth favour me 
with your friendship in perpetuity. Kindly 
consent me my many entreatys. I am 
waiting with craned necks for your yearn- 
ing reply." 

It is such things as these, in addition to 
the pleasure derived from merely listening 
to the different selections, that make radio 
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AERO PRODUCTS, INC. 
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something really worth while. It has been 
said -and we think truly too -that radio 
will prove in time to be a great factor in 
making international relationships more 
friendly. You can not stay angry for a 
very long time with a fellow that you have 
"worked" with by amateur phone or code, 
if he is a decent chap; and who knows but 
that the friendships .formed from com- 
munications between the young men of 
different countries will some day bring 
about a better feeling between nations - 
that is of course if the politicians give 
them half a chance. 

Resistance i 

, ,,,,, , , 

stance Coup- 
lins Give Best Quality? IT 

(CHntinu1d froid Page 1250) 

fication we lose in the coupling unit depends 
on the design, as well as the frequency which 
we are amplifying, but we may take these 
figures as fair for the average resistance 
amplifier at frequencies not too low. 

All this would be well if there were no 
other complications. We might convince 
ourselves that we can stand a loss of this 
amount to obtain better quality. Better to 
use an extra tube or two to bring the volume 
up, than use amplifiers of poor quality, giv- 
ing high amplification but music not worth 
listening to. But we must not forget the 
condenser in the circuit. If none of the ele- 
ments in the circuit varied with the fre- 
quency, we would be able to obtain perfectly 
undistorted reproduction out of the amplifier. 
The amplification would be exactly the same, 
no matter what the frequency of the note we 
wanted to amplify -bass -note, or otherwise. 

EFFECT OF CONDENSERS 
But unfortunately all the elements do not 

function independently of frequency. The 
resistances do, but the condensers do not. 
The condenser has a high reactance at low 
frequencies, and this decreases as the fre- 
quency becomes higher. The voltage VI in 
Fig. 2B is divided between the condenser C 
and the grid -leak resistance rg. At low. f re- 
quencies, when the reactance of the conden- 
ser is high, there may be a greater propor- 
tion of the voltage VI across the condenser, 
where it does no good, than across the re- 
sistance rg, where it is impressed where we 
want it; that is, on the grid of the second 
tube. 

As the frequency becomes higher, the re- 
actance of the condenser decreases ; conse- 
quently the voltage across it becomes a 
smaller and smaller part of the voltage VI, 
and the part of this voltage across the grid 
leak resistance becomes greater and greater. 
In other words, even in the resistance - 
coupled amplifier we can expect poor ampli- 
fication at low frequencies, and higher am- 
plification at higher frequencies. 

THE BOTTOM FREQUENCIES 
The next thing to consider is, "How seri- 

ous is this variation of the amplification, and 
what must we do to keep it small ?" In or- 
der to answer this question let us look at 
Fig. 3. This shows the shape of the curve 
of actual amplification obtained in a resist- 
ance- coupled amplifier. The shape is very 
similar to that of a curve for a transformer - 
coupled amplifier. At the top of this figure 
is a broken line, which indicates the maxi - 
mum amplification theoretically obtainable 
with a given combination of plate and grid 
resistances. 

At very low frequencies the amplification 
is low, as we have seen before; it rises 
rapidly at first as the frequency is increased, 
and then becomes nearly horizontal, gradual- 
ly approaching the theoretical maximum at 
very high frequencies. Now let us assume 
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90 volt "B " POWER UNIT 
$ík175 

ALREADX hundreds and hum 
dreds have adapted this rad- 

ically new Power Unit. Unconditional 
guaranteed not to produce the slight- 
est trace of a hum, line noises, etc. 
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112% 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 years. 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, "A" Storage Batterie(, "B'' Storage Batteries and "A" and "B° Chargers including Tricklers 

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. 

Protection 
Radio set protection from lightning is 

very essential. You never know when or 
where Lightning will strike. Your an- 
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Raytheon_ 
\. 

LONG 
FE 

RECTIFYING 

that there is a certain frequency below which 
we need not amplify. We will call this the 
"cut -off" frequency. It may be say, 50 or 
60 cycles. We rarely encounter musical 
notes having frequencies lower than this; so 
it is immaterial whether we amplify them or 
not, as far as quality of reproduction is con- 
cerned. 

The problem then resolves itself into this 
question, "How much drop in amplification 
can we tolerate at the cut -off frequency ?" 
Dr. Harvey Fletcher of the Bell Telephone 
Laboratories has answered this for us. In 
one of his papers in the Bell System Tech- 
nical Journal he has shown that the human 
ear is sensitive to changes of sound intensity 
of about 10% and more. We must, therefore, 
not allow the amplification to drop more 
than 10% in the entire amplifier, while the 
frequency is changing from a high value 
down to the cut -off frequency. 

Note that I have said that this must be 
true of the entire amplifier. Where there 
are three stages used in the amplifier, the 
drop in amplification that can be tolerated 
in each stage is only 3.4 %. This can be un- 
derstood clearly when we remember that if 
we have a drop of 10% we must have avail- 
able 90 %, or 0.9 of the maximum voltage 
amplification. The cube -root of 0.9 is 0.966, 
which requires that for three stages, 96.6% 
of the maximum amplification be available in 
each stage. This means a tolerable drop of 
100 -96.6, or 3.4 %. The requirements are, 
therefore, more stringent than one would 
ordinarily think. They are made more so 
because we have to use three stages in order 
to obtain sufficient amplification. If we had 
to use only two stages we could tolerate a 
drop of about 5% in each stage. 

FUNCTIONING OF RESISTANCES 
We will come back to this a little later on. 

Let us now consider the effects of the resist- 
ances in the coupling device. The prime re- 
quisite of an amplifier is to amplify; hence 
its name. We should so proportion the cir- 
cuit elements so as to obtain as much am- 
plification as possible, without introducing 
difficulties. The amplification can be made 
to approach the voltage amplification of the 
"tube by 

(1) Making the plate resistance rl high. 
(2) Making the grid -leak resistance rg 

high. 
There are involved, in doing these things, 

limitations which are independent of the 
blocking condenser. So let us assume for 
the moment that the blocking condenser is so 
large that it offers negligible reactance to 
the alternating currents, or that the fre- 
quency is high, which amounts to the same 
thing. We should then have the conditions 
for maximum amplification with given com- 
bination of resistances. When either the 
condenser is large or the frequency is high, 
the circuit then reduces to that shown in 
Fig. 4A, for the reactance of the condenser 
is small and may be neglected. The equiva- 
lent circuit is shown in Fig. 4B. Note that 
4B is the same as Fig. 2B with the con- 
denser C short- circuited. 

The whole of the voltage VI is then im- 
pressed on the input of the second tube; that 
is, vg is equal to Vl. This shows very 
clearly the effect of the condenser in in- 
fluencing the amplification. The circuit is 
therefore the equivalent of an alternator in 
series with a resistance rp and a parallel ar- 
rangement of rl and rg. From this arrange- 
ment it is possible to determine the maxi- 
mum amplification possible with a given 
combination of resistances. This maximum 
theoretical amplification is equal to the re- 
sistance between the points á and b of Fig. 
4B, divided by the sum of this resistance 
and the plate resistance rp, multiplied by 
the "mu" (amplification factor) of the tube. 
This gives the overall maximum amplifica- 
tion with this combination of resistances. 

We may increase the plate resistance rl, 
in order to increase the amplification, but 
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the limitation to this lies in the "B" battery. 
When the plate resistance is high we are 
forced to use a very high -voltage "B" bat- 
tery, which becomes unwieldy and costly. 
The value of rl which has been found to 
work satisfactorily in practice, with 201A 
tubes, is about 10,000 ohms. 

We may try to increase the amplification 
by making the value of the grid -leak resist- 
ance high ; but when we do this we make 
it more difficult for the grid charge to leak 
off the grid. This is the very reason why 
we were forced to introduce the grid -leak 
resistance into the circuit, so we must be 
very careful about its value. If it is too 
high, the tube "chokes up" ; there are likely 
to be grid "clicks" or even "howling" of the 
amplifier. 

But even without considering the blocking 
of the grid, there is a practical limit to the 
resistance, beyond which it does not pay to 
go. It is shown in the paper previously're- 
ferred to that, when using a tube haying a 
plate resistance of about 10,000 ohms, and a 
resistance rl of 10,000 ohms. little is 
gained in amplification by making the grid 
leak resistance higher than about a half a 
megohm. 

Let us suppose then that we are going to 
adopt these values for our resistance- coupled 
amplifier. The next question is "How large 
should the condenser be so that the amplifi- 
cation will not drop more than 3.4 per cent. 
per stage at a cut -off frequency of 50 
cycles?" 

DESIGNING THE AMPLIFIER 
It will not be possible to explain in this 

popular journal how this question is ans- 
wered. For the technical details the reader 
is referred to the more technical paper. Let 
it be sufficient to say that when the circuit 
of Fig. 2B is analyzed, an equation can be 
derived from which the chart of Fig. 5 was 
plotted. This chart shows the relation be- 
tween the grid -leak resistance and the capa- 
city required in the resistance -coupled ampli- 
fier, in order that the amplification may not 
drop more than 10% in the entire amplifier, 
from the high frequencies to the cut -off. 

To show how this chart is applied, take 
the present example, where rp is 10,000 ohms 
(which may stand roughly for a 201A tube) 
and rg is half a megohm. Also suppose 
there are three stages to the amplifier. By 
following the broken line upward from the 
point representing a half -megohm for rg, 
to the line marked "Three Stages," and then 
over horizontally, we find the capacity re- 
quired in the condenser C. 

It will be noted that this value is very 
much greater than that ordinarily used. It 
will also be noted that, if we wish to use a 
smaller condenser we may do so, provided 
we increase the value of the grid -leak re- 
sistance. But we may run into trouble by 
doing this as we have seen before, and the 
amplifier may start to "howl." The tend- 
ency to "howl" depends upon many things; 
and certain values of resistances and con - 
denter which may cause one amplifier to 
howl may not cause such trouble in another. 
The condenser to be used should not become 
too large, either, as there are other difficul- 
ties involved, such as the "time lag" in the 
combination of condenser and grid leak. It 
may take too long for the condenser to 
charge up and pass the current through to 
the resistance; so that distortion may arise 
from this cause. 

The main point of this whole discussion 
is that larger condensers must be used to 
make resistance -coupled amplifiers all that 
many believe or claim them to be ; and that 
under no circumstances can "perfect" re- 
production be obtained with them. They can, 
however, be made so "perfect" that the hu- 
man ear cannot detect the departure from 
perfection, but this can he done only by the 
sacrifice of amplification, and use of addi- 
tional stages. "All is not gold that glit- 
ters" and `All resistance -coupled amplifiers 
are not distortionless amplifiers." 
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Business Opportunities 

Free Book. Start little Mail Order Business. Pier Com- 

pany. 72AF Cortland Street. N. Y. 

Co- operative EIA membership is establishing one honest 
and 
industry. Young 

man 
married men preferred 

his 
Write confiden- tially about yourself. Equitable Industries Association, 

154 -R Nassau St., New York. 

MANUFACTURE genuine Mexican dishes, tamales, 
chili con carne, packed products. Enormous demand. 

secrets.íti Booklet 10c.my Guerrero, Desk RN, CondesaTeIIâ6, 
Mexico City. 

Stocks, Bonds, Domestic, Foreign, bought, sold. Dealers 
in all marketable securities. Frank Y. Everett & Co., 20 

Broad St., New YbrkIIIIIIIIII, IIInI, IIInIIIIIIIIIIUIIIeIIIIIIIIIIIIIIIII 

Chemistry 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you. Our 

home study correspondence course Sts you to take a position 
as chemist. See our full page ad on page 1265 of this 
issue. Chemical Institute of New York, 66K -W. Broadway, 
New York City. 

Correspondence Courses 
Used correspondence school courses sold on repurchase 

basis. Also rented and exchanged. M aney -back guarantee. 
Catalog free. (Courses bought). Lee Mountain, Pisgah. 
Alabama. 
,II,,,,,,,I nmIImII1IIII1IIIIII 

Electricity 
Electric Fun! Seventy stunts, 110 volts, $1.00. Cutting, 

Publisher, Campbell, Calif. 

For Inventors 

I AM in touch with hundreds of moneyed nten and manu- 
facturers who wish to buy good inventions. Hartley, 38 

Court St., Bangor, Maine. 
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Help Wanted 

Detectives Needed 'Everywhere, Travel. Experience un- 
necessary. Write. George Wagner, former Government De- 
tective, 2190 Broadway, N. Y. 

Earn $25 weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary. Details FREE. Press 
Syndicate. 973. St. Louis, Mo. 

WANTED 200 MEN who have built 2 or more suc- 
cessful receivers, $7 -$10, spare time evenings. Not a 
selling proposition. E. W. Parker, Lynn St., Peabody, 
Mass. 

Radio Operator wanted to operate a traveling broadcast- 
ing station for a nationally known concern. Prefer Navy 
ratan capable of building and maintaining a broadcasting 
Phone 

past experience andnreferences.in Address Theo d 
Lee, Bearss Hotel, Peru, Indiana 
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Instruction 
PHYSIOTHERAPISTS earn up to $5.000 a year. In- 

teresting profitable profession readily learned in a short 
time by spare time home study. Highly endorsed by 
Medical profession and used in leading hospitals. No drugs 
or surgery. Millions of patients awaiting qualified prac- 
titioners. You may practice in your own home or in 
patient's 
nters ting 

home. 
FREEE bookwhile et 

Il 
and 

you learn. 
explanation 

for 
Oldest 

Americans Unive sity,d102mBotsford fBldg.klChicago 
the 

Illorld 

Miscellaneous 

Inventors: Use our special service for presenting your 
invention or patent to manufacturers. Adam Fisher Mfg. Co., 
278 -A Enright, St. Louis, Mo. 

Y. M. C. A. Radio Institute, 154 East 8Gth Street, New 
York. Hundreds of successful graduates. Home Study and 
School courses. Radio operating or Mechanics. Send for 
Free Booklet. 

Forms to Cast Lead Soldiers, Indans, Marines, Trap - 

legue. 
Animals, 

H. C. Schíerckeg 1034n 
Send Star illustrated l, N 

Cata- 
logue. 

Multigraph typewritten letters sell anything. Two dol- 
lars thousand. Meyer Rey Corporation, Monmouth, Illinois. 

Desire Position as Operator in private or Commercial 
Code 

eight months with five hundred watt 
experience CWt 

transmitter. References. Guy Mead, Cozad, Nebraska 

Motorcycles, Bicycles 

Don't Buy a Bicycle Motor Attachment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 6. Galesburg. 
Kansas. 

Old Money Wanted 

$2 to $500 each paid for hundreds of Old or Odd Coins. 

Keep all old money, it may be very valuable. Send 10e for 

New Illustrated Coin Value Book, 4x6. Guaranteed prices. 
Get posted. We pay Cash. Clarke Coin Company. 14 Street, 
LeRoy. N Y. 

Old Money Wanted. Will pay $100.00 for 1894 Dime, 
S. Mint.; $50.000 for 1913 Liberty Head Nickel (not 
Buffalo). Big premiums paid for all rare coins. Send 
le for Large Coin Folder. May mean much profit to 

you. Numismatic Co., Dept. 112, FL Worth, Tex. 
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Patent Attorneys 

Inventors- Should write for our Free Guide Books and 

"Record of Invention Blank" before disclosing inventions. 
Send model or sketch of your invention for our Free Inspec- 
tion and Instructions. Radio, Electrical. Chemical, Me- 

chanical and Trademark experts. Terms reasonable. 'Victor 

J. Evans & Co., 922 Ninth, Washington. D. C. 

Patents -Send for form "Evidence of Conception" to be 

signed and witnessed. Form, fee schedule. information free. 

Lancaster and Alhvine, Registered Patent Attorneys in 

United States and Canada, 269 Ouray Bldg., Washington, 
D: C. 

Patents. Send drawing or model for examination and re- 

port as to patentability. Advice and booklet free. Highest 
references. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 9th Street, N.W., 
Washington. D. C. 
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Patents 

I nventiona Commercialized. Patented or unpatented. 
Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

Patent Sense -Valuable book free. See Lacey's ad page 
1278. Lacey & Lacey, 631 F SL, N.W., Washington, D.C. 

Established 1869. 

U. S. and foreign Patents, trademarks; moderate rates. 
32 Union 

22 
Square, New YYork; regis registered 

George C. 
U. 

HS. 
and Canada. 

e,m ®Imm MLUMmmm mIImmnnlI1II1,I1IIII11II11IIIII1,III1III Immlm,mnmMMIIMII nmmIIII nLI 

Patents For Sale 

Bakelite Manufacturer or distributor to handle pat- 
entai dispensing comb on royalty basis. W. B. Evans, 

Hotel Victory, Pittsburg, Cr 

Photoplays Wanted 

HS for Ideas. Photoplay Plots revised, criticized, copy- 

righted, marketed. We are right on the ground in daily 

touch with studios. We know the market. Send for free 

booklet. Universal Scenario Company, 218 Security Bldg.. 
Santa Monica & Western Ave., Hollywood, Calif.rr 

m 

Postage Stamps 

Stamp Collectors- Phillips Monthly Bulletin (illustrated) 
offers over 2000 
stamps etc. each issue. Free. ee,ga Phillips. Box 1012, Hart- 
ford, Conn. 
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Radio 

Boys! Don't Overlook This. The "Basco Baby 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 

SÓ m 
detector with Crystal, 

ma aid. Send foryou stoday Radio Specialty Compny, 
96.98 Park Place. New York City. 

Radio (Continued) 
Attention1-50 Vacuum tube hook -ups. The greatest col - 

lection of vacuum tube circuits ever brought udder two 
covers at such insignificant cost. These diagrams will be 
found In the great "Itasca" catalog. which contains raw ma- 
terials and parts In a greater profusion than any: other 
catalog. 15e in stamps, or coin, will bring the catalog to 
you. Radio Specialty Co.. 96 -98 Park Place. New York 
City. 

Power transformers, chokes and parts. Write for lists. 
Radio Parts Sales Co., Box 24, Orange, N. J. 

Free Sample Ivory Radio Panel the new radio panel now 
in great demand. Its handsome grained and polished sur- 
face, insulating qualities, workability, and permanent fin- 
ish, will make the most beautiful and efficient set of all. 
Also Ivory dials and knobs. Ivorylite Radio Panel Co., 
3121 Avenue G, Fort Worth, Texas. 

FOR SALE -Ultra Audion Set, $9.50. Iteinartz, $13.50. 
Dmubrowaki, 4341 S. Campbell Ace., Chicago, Ill. 

Two Ampere Westinghouse battery charger tubes, $2.75; 
mail orders filled promptly. M. J. Gordon, 505 Court 
Street, Brooklyn, N. Y. 

Storage battery soldering iron, heat in ten seconds. 
Guaranteed, price $3.00. Orlando Elec. Specialty Co., 
Box 599, Orlando, Fla. Agents wanted. 

BROADCAST & AMATEUR TRANSMITTERS-Ins- 
mediate shipment complete, 5 watts, $28; 20 watts, $40; 100 
watts. $350: etc. Any Wavelength -fully guaranteed 
constructed to Order. LOW WAVE TUNERS for unlim- 
ited DX reception. S. & S. RADIO, 31 N. Warren St., 
Trenton, N. J. 

Free Mahogany Loudspeaker Pedestal with every out- 
fit. Build the new Fenco 3 -foot Cone type speaker, put in 
Kit form. 10- year -old child can build it in 30 minutes 
with a pair of scissors and screwdriver. We furnish 
everything. NOTHING ELSE TO BUY. Big seller in 
N. Y. Gives best reception. Contains wonderful unit. 
Regular $60 outfit all for $12, including Pedestal. Free 
instructions with every - order. Satisfaction guaranteed. 
F. LEE SALES CO., Q50 Nassau SL, New York. 

Salesmen Wanted 

Salesmen Wanted. Nationally advertised, universally 
needed product. Sells to stores, Garages, Factories, 
Schools, Homes. Farmers, Auto Owners. Used by every- 
body. Big demand, ready sale. Big commissions. Com- 
plete sales training given. Credit extended to customers. 
Sample can be easily carried. Concern rated very high - 
established many years. Opportunities for lifetime jobs 
at big pay. Address Territory Manager, Dept. 63, Post 
Office Box 983, Dayton, Ohio. 

Scenery for Rent . 

World's Most Beautiful Settings for operas, plays, min- 
strels. Amelia Grain, Philadelphia. 

Song Poems 

Song Poem Writers-Write Ray Hibbeler, D7X, 2104 
No. Keystone Ave., Chicago. 

Song Writers 
Songwriters Substantial Advance Royalty payment essent- 

ial to publication contract. Expert advice furnished begin- 
ners upon receiving poems requiring music and copyrighting 
for free examination. Send today. Walter Newcomer, 1674 
Broadway, N. Y. 

tillimmcimeaurnercinmrmimtinuccamiccimmcmcmmuMMungiumarrrearniaioiclt 

Stammering 

St- tut -t-t- tering and stammering cured at home. In- 
structive booklet free. Walter McDonnell, 121 Arcade, 1126 

Granville Avenue, Chicago, Ill. 

Stamps 

IC5 (China, etc.) 2c. Album (500 illustrations) 3c. Bul- 
lard. Sta. A22, Boston. 
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Telegraphy 

Telegraphy -Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities. Expenses low, 

chance 
Dodge's Institute, 

Catalog 
St., Valparaiso, Ind. free. 

Wanted to Buy 

Full Value Paid for Old Gold. Jewelry, Watches. Dia- 
monds, crowns, bridges, dental gold, silver. platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer Is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 39 So. State St., Dept. 
16, Chicago, Ill 
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BOOK REVIEW 

builds ihi. 
POWER/ PUL 
low ldss- °° 
RECEIVER 

THE RROIO CONSTRUCTOR SERIES - MRHINC-VOUR 

How to 15,_k, 

A Low Loss 
Receiver 

You can build one of 
Radio's Finest Receivers 

with this 
Consrad Pattern 

THINK of it -Only $20 for a complete re- 
ceiver instead of hundreds of dollars! 

The Consrad "Low Loss" pattern gives 
you absolutely every detail -on how to 
build the Receiver shown above -with full 
size blueprints, easier to follow than a lady's 
dress pattern. 

For twenty dollars you can buy all parts 
needed for this receiver -assemble them with 
the aid of the simplified Consrad Pattern - 
and you have one of the best quality Radio 
Receivers on the market. 

The Consrad Pattern also gives a 16 -page 
illustrated instruction leaflet detailing the 
step by step operations in putting together 
this Receiver. Two full size color blueprints, 
size 18x20 inches each of the Panel layout 
and Wiring Diagram. 

Step into the nearest Radio shop or news- 
dealer and ask for one of these patterns. 
They are only 50e -sec your dealer NOW! 

PRICE 50 C 
SOLD EVERYWHERE 
If Your Dealer Cannot Supply 

You Write Direct 

The Consrad Company, Inc. 
230 FIFTH AVE. NEW YORK CITY 

By ROBERT HERTZBERG 

RADIO: BEAM AND BROADCAST, 
by A. H. Morse, A.I.E.E., M.I.R.E. D. 
Van Nostrand Company, New York, 
N. Y. 5 %x8/ inches, 192 pp. cloth, 
Price $4.00. 
This is a complete and interesting history of 

radio and its numerous patents. It is complete 
in that it traces the development of the science 
from 1678, when Christian Huygens, a Dutch math- 
ematician and physicist, propounded the undulatory 
theory of light, right down to 1925 and the wide- 
spread adoption of radio broadcasting as a means 
of entertainment; and it is interesting in that it 
reveals the vitally important work done by men 
whose names mean little even to many experienced 
radio enthusiasts. The book is completely lacking 
in technical discussions and in explanations of the 
various systems of communication of which it 
treats, the author evidently assuming (probably cor- 
rectly) that his readers have studied the technical 
phases of radio and are desirous of learning more 
of the historical side of the "game." 

The opening paragraphs of the book are worth 
quoting. Mr. Morse writes: 

"Iii connection with patents of invention, there 
is a somewhat commonly used metaphor to the 
effect that one cannot get a patent on the use of an 
umbrella to keep off the sun. This, however, can- 
not be said to apply to the radio art; for instance, 
J. A. Fleming was awarded a perfectly good patent 
on the application to radio of a well-known effect 
and instrumentality; and H. H. C. Dunwoody 
secured an equally good one on the similar appli- 
cation of a hitherto unsuspected property of car - 
borundum. In each case the invention was of a 
high order of commercial utility; since the former 
led to one of the great developments in the evolu- 
tion of the art, while the latter sustained the art 
during one of the most needy periods of its appli- 
cation to commerce, and is still in extensive use. 

"The evolution of radio has been characterized 
by comparatively few original inventions of out- 
standing merit and commercial utility; and by 
fewer still that, for one reason or another, have 
found any practical application, until they were 
allput ten years old." 

The men whose contributions to radio are chron- 
icled by Mr. Morse are Joseph Henry, Heinrich 
Ruhmkorff, James Clerk Maxwell, D. E. Hughes 
(his successful demonstration of radio communica- 
tion, given in 1879, is particularly stressed), A. E. 
Dolbear Thomas A. Edison, Heinrich Hertz, 
Edouard Branly, Oliver Lodge, Nikola Tesla, Elihu 
Thomson, A. S. Popoff, Ernest Rutherford, 
Guglielmo Marconi, S. G. Brown, Ferdinand 
Braun, Valdemar Poulsen, Dr. A. Wehnelt, J. A. 
Fleming, R. A. Fessenden, H. H. C. Dunwoody, 
Lee de Forest, Ettore Bellini and Alessandro Tosi. 

After reading the unbiased recital of each man's 
accomplishments, the radio fan, to whom radio is 
synonymous with "Marconi," is forced to draw the 
rather disturbing conclusion that Marconi has re- 
ceived more credit for the "invention" of radio 
telegraphy than he really deserves. Without in any 
way deprecating the Irish -Italian's indispensable 
contributions to the art, it may be stated that the 
real foundation of radio was laid by scientists 
who never basked in the glare of popular publicity. 
This sentiment has been expressed in no mincing 
terms a number of times by radio iconoclasts able 
to convince magazine editors of the authority of their evidence. 

To quote Mr. Morse again: "It is to be regretted 
that some one did not give to Hughes the encour- agement and facilities for practical experiment 
which, nearly twenty years later, the late Sir William Preece gave to Marconi." 

The book also contains much enlightening ma- terial on the regenerative patent situation, over which a much -involved controversy is still raging, 
and on the development of the vacuum tube. 

Exactly half of Radio: Beam and Broadcast is devoted to reproductions of important radio patents. There are some twenty given, along with illustrations of the various systems described. These patents' are especially interesting, for their dates show that many radio inventions which people think are now "new' are actually years old. Thus the Marconi beam transmitter, which has been made the subject of considerable newspaper pub - 

Ertuirruiirr 

This Book and Magazine section will appear in each issue of RADIO NEWS. and contain re- '_ views of the new publications of interest to radio students, from the beginner to the most advanced. It will be found a useful guide to intelligent pur- chasing. For the benefit of our readers, con- temporary periodical offerings, both American and foreign, will also be briefly listed. 
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Don't hire an ex- 
pert! Repair your 
Radio set yourself 
-it's easy 
No matter lion much 
or how little you 
know of your radio 
receiver. this new 
'Radlo Trouble.Find- 
er" book is going to 
be a big help. 
It explains the com- 
mon and special faults 
of all the standard 
receivers of today; 
tells how to recognize 
instantly, by various 
methods, where the 
trouble Iles and also 
gives special simple 
tests by which you 
can determine what 
Is wrong with your 
receiver. Then for 
each particular fault 
there is explained the 
proper procedure for 
correcting it. 

Book Contains 64 
Pages 

Size 6x9, Illustrated. 
Handsome 2 Color 

Cover 

P.M.* Gaves up ira disgust! st! 

t 

ONLY 

25G 
On All 

News- 
stands 
BUY YOUR COPY TODAY 

If you cannot secure a copy from your dealer, 
order direct. 

THE CONSRAD COMPANY, Inc. 
230 Fifth Avenue, New York, N. Y. 

THE RADIO 
TROUBLE FINDER 

Or TOP OMIT 
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A 
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 con- 

tain 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 h COMPLETE 
radio education teaching every possible 
portion of Radio science. 

Size of each book 6 by 9 inches, hand- 
somely bound and illustrated with 
charts, diagrams, descriptions of equip- 
ment, 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 postman 
$1.97 plus a few cents postage and then 
they are yours. 

Distributed by 

The Consrad Company, 
Incorporated 

230 Fifth Ave, New York, N. Y. 

licity recently, actually was conceived in funda- 
mental form thirty -one years ago, in 1896 to be 
exact! Also, the "reflex" system of double -fre- 
quency amplification, as well as the principles of 
tuned radio frequency amplification, are covered in 
a 1913 patent to two Germans, Schloemilch and 
Brook. 

A study of the patents is almost a radio educa- 
tion in itself. The systems described are the fol- 
lowing: Braun's parabolic reflector, 1902; De 
Forest's parabolic reflector, 1902; Marconi's para- 
bolic reflector, 1917; Marconi's transmitter and 
receiver, 1896; Marconi's parabolic reflector, 1896; 
Marconi's elevated and grounded aerial, 1897; 
Lodge's syntonic system, 1897; Lodge's coupled - 
circuit receiver, 1898; Braun's coupled- circuit 
transmitter, 1899; Marconi's syntonic system, 1900; 
Tesla's synchronous discharger, 1896; Edison's 
diode, 1883; Fleming's diode, 1904; De Forest's 
amplifier, 1906; De Forest's triode detector, 1907; 
Schloemilch and Bronk's triode amplifier and re- 
flex circuit, 1913; Franklin's regenerative receiver, 
1913; Armstrong's regenerative receiver, 1913; 
Round's autodyne, 1913; Arco and Meissner's 
relay, 1914; Elihu Thomson's arc, 1892, and Poul- 
sen's arc, 1903. 

EVERYDAY ELECTRICITY, by Herbert 
T. Wade. Little, Brown, and Company, 
Boston, Mass. 5 x 7% inches, 299 pp. 
cloth. 
There seems to be almost as many "beginner's" 

books on electricity as there are women's hats in 
Paris; but, as with the hats, there always seems 
to be a demand and place for them. Thousands 
of young men, with the view in mind of making 
electrical engineering their life work, read such 
books as preparatory home training for either a 
regular school education or for further advanced . 

home study; thousands of more mature men, al- 
ready practising a trade or profession, read them 
as a matter of amateur interest. The advent of 
radio broadcasting with the possibilities it offers 
as an absorbing hobby has further increased the 
demand for elementary works, for, as has been 
stated many times, radio is merely one branch of 
the science of electricity, and no one can under- 
stand a single thing about radio until he has first 
acquired a speaking acquaintance with the funda- 
mental principles of electricity and electrical 
practice. 

Herbert Wade's book, broadly titled Everyday 
Electricity, fills the requirements of the seeker of 
radio knowledge, -the man Or boy interested 
enough in radio to spend a few fruitful hours with 
an accurate but at the same time understandable 
book. Only half a dozen of the entire three hun- 
dred pages contain any mention at all of radio 
or radio apparatus a fact which makes this rec- 
ommendation of the volume somewhat puzzling; 
however, let the statement again be repeated that 
all radio actions are electrical actions in new appli- 
cations. The chapters in the book, dealing with 
the generation of current by primary and second- 
ary batteries, apparently mean nothing so far as 
the reproduction of dance music by a broadcast 
receiver is concerned; but, if the reader stedies 
them diligently, he will know how "A" and "B" 
batteries work and how and why they develop 
trouble. If he studies the chapter on induced cur- 
rents and absorbs the information contained there- 
in, he will understand how radio - frequency trans- 
formers, audio -amplifying transformers, output 
transformers, "B" eliminator transformers, and all 
other transformers operate. 

The twenty -one chapters of Everyday Electricity 
deal briefly and concisely, in absolutely non - 
mathematical terms, with the following sub- 
classifications: electricity, its fundamental nature; 
static electricity -electricity "at rest "; the mag- 
net and magnetism; generation of current -the 
voltaic cell; electrical units and measurements; 
induced currents; storage batteries; generators and 
motors; direct and alternating current; the tele- 
graph; the telephone; electric lighting; applications 
of electrical energy; the transmission and distribu- 
tion of electrical energy; electricity and transporta- 
tion; electricity on shipboard; electric heating; 
electrochemistry and electric furnace; electric 
waves; X -rays; lightning. 

In the chapter on electric waves the author deals 
briefly with the discoveries of Joseph Henry, 
James Clerk Maxwell, Lord Kelvin (William 
Thompson), Armand Fizeau and Heinrich Hertz, 
and describes the method of generating radio 
waves by means of the Hertz oscillator. Mr. 
Wade very sensibly realizes the difficulty (if not 
the impossibility) of covering even part of the de- 
tailed field of radio in a general book on elec- 
tricity, so he generously refers his readers to 
John V. L. Hogan's companion volume, entitled 
The Outline of Radio, which was reviewed in the 
previous issue of RADIO NEWS. 

Although it has little connection with radio, ex- 
cept possibly in that telephone lines and equipment 
are extensively used in nightly "chain" broadcasts, 
the chapter on the telephone is highly interesting. 
In it is explained, in easily understood language, 
the operation of telephone systems, 

. of both the 
"manual" type, involving the employment of cen- 
tral operators, and the machine -switching variety, 
popularly but inaccurately known as "automatic" 
phones. 

Everyday Electricity is one of "The Useful 
Knowledge Books", edited by George S. Bryan. 
It is illustrated with numerous line drawings and 
photographs. It is to be highly recommended to 
the person to whom the woad "thermogalvano- 
meter" is still something to puzzle over, but it 
is just a little elementary for the amateur experi- 
menter who can already distinguish a potentiometer 
from a rheostat. 

1927 

(m--);. , 
afty 

manners 
RADIO 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-25c) is a carefully prepared, yet 
simplified, instruction book on tuning 
alone. 

Receivers, of different types, indiv- 
idual characteristics are handled sep- 
arately. All there is to know, all that 
must be known before one can really 
say to understand the tuning of a set 
-is given in this book. 

It will surprise you -Buy a copy 

today -at the nearest Radio Shop. 
Only 25c. You'll 'et three times that 
value out of it. 

25c 
SOLD 

EVERY 
WHERE 

HOW TO`TUNE 
l YOUR RADIO SET 

Y r. 
ZkÉf.i.Cß.:NE+Y.YfiaK CITY ". 

If Your Dealer Has None in 
Stock Write Us Direct 

The Consrad Company, Inc. 
230 Fifth Ave. New York, N. Y. 
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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. We are giving it free 
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. 
The world is combed for big and small events in this 
marvelous scientific era - 

Radio, Electricity, Chemistry, 

25 Cents 

CIQnCe and 
- Invention 

ILLurrromoNi ov. 

Experimenter 
Publishing 
Company, Inc. 
230 Fifth Avenue 
New York, N. Y. 

i 

Mechanics - 
All Scientific fields 
of endeavor are cov- 
ered fully. 

Here is a list of the 
most important ar- 
ticles in the April 
issue of Science and 
Invention: 
The World's Largest 

Theater. 
Pneumatic Suit Aids 

Heart. 
The Sun and Its 

Neighbors. 
An Efficient Single 

Control (6 -Tube) 
Receiver. 

First Monthly 
Awards in $3,000 
"Wirecraft" Con- 
test. 

Fill out the coupon below - Enclose 
$2.50 -and _you get 
SCIENCE & INVEN- 
TION for 12 con- 
secutive months - 
and absolutely Free, 
one copy of "Flow to 
Make It ". 

ACT NOW! 

1 EXPERIMENTER PUBLISHING CO., 
230 Fifth Avenue, New York, N. Y. 

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, etc., appear in this new magazine 
AMAZING STORIES every month. 
Stories of flying into space at dazzling speed on a comet; 
Mesmerizing the dead; remarkable situatjgns of all kinds. 
Tremendously interesting -yet instructive. 
Keeps you in touch 
grea t es t imagina- 
tions in the world. 
A magazine for 
young and old. 

Some of the big 
features f or t h e 
April issue are: 

The Plague of the 
Living Dead. 

John Jones's Dollar. 

White Gold Pirates. 

The Man in t h e 
Room. 

The Balloon Hoax 

Price $2.50 the Year. 
Think of it for only 
$2.50 you get one 
cony free of POP- 
ULAR MAGIC and 
AMAZING STORIES 
for 12 consecutive 
months delivered to 
your door. Fill out 
and mail the coupon 
now. 

with the writings of the men of the 

Inc., 

Gentlemen: I enclose $ for one year's 
subscription to 

also to send me free one copy of 

Name 

Address 

, you are 

City State 

Experimenter 
Publishing 
Company, Inc. 
230 Fifth Avenue 
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 Radió 

Edited by SIDNEY GERNSBACK 
Editor of Radio Listeners' Guide and Spare Time Money Making. Author of 

Wireless Course in 20 Lessons, Practical Electricity Course. etc. 

'Xi R. S. GERNSBACK has been 
1V1 publishing Radio Magazines 
and Books for many years. Each 
day, more and more insistent be- 
carne the demand from the hundreds 
of thousands of Readers of his 
books for a real, authentic and com- 
plete Encyclopedia of all those 
countless words used in Radio that 
are found in no one book in exist- 
ence. Now the Encyclopedia is a 
reality. 

Set Builders, Engineers, Radio 
Mechanics, Manufacturers of Radio. 
Students and Amateurs have con- 
gratulated Mr. S. Gernsback and are 
buying his new Encyclopedia so fast 
that soon a reprint will be necessary. 

Tke price of $2 will be in force a 
short time only 

j_MR. S. GERNSBACK. 
230 Fifth Avenue, 

a New York, N. Y. 
Dear Sir: I enclose $2.00. Kindly 
send me "postpaid" one copy of your 
Encyclopedia! 

Naine 

Address 

L. 
ity :r,: 

It has taken not weeks. not 
months, but years to prepare this 
Encyclopedia. It covers Radio from 
A -Z. 

The book contains as a supple- 
ment a classified cross -index de- 
signed to bring together radio ref. 
erences under one heading having 
relations in common. 

All circuits new and old are de. 
scribed by word and picture and 
every part and apparatus used in 
Radio is explained and made under- 
standable by means of photographs 
and drawings. 

The work contains 1,930 defin- 
itions, 549 photographs. drawings 
and diagrams. Size of book is 9x12 
inches, nearly an inch thick, 168 
pages printed on strong, heavy paper. 
specially made for books of this kind. 
It is bound in stiff Keratol covers, 
hand sewed and gold stamped. 

If Your Dealer Cannot Supply You 
SEND ALL ORDERS DIRECT TO 

SIDNEY GERNSBACK 
230 Sib Ave., New York, N. Y. 

Money Refunded If Not Absolute- 
ly Satisfactory. 

Here Are Only a Few 
of the Countless Sub- 
jects In This Book: 

A. 
Aerials 
Alternating Current 
Alternators 
Amplification 
Amplifiers 
Antennas 
Arcs 

B. 
Batteries 
Biographies 

C. 
Capacity 
Circuits 
Caherers 
Condensers 
Coils 
Coupling 
Crystals 
Current 

D. 
Detectors 
Dielectric 
Discharge 

E. 
Electrolytic 
Electromagnetic 
Electromotive Force 
Electrons 
Electrostatic 

F. 
Feed Back 
Field 
Filaments 
Flux 
Frequency 

G. 
Galvanometers 
Grids 
Grounds 

H. 
Heterodyne 
High Frequency 

Impedance 
Inductances 
Inductance Coils 
Induction 
Inductive 
Insulating Materials 

K. 
Keys 

M. 
Magnets 
Magnetic 

O. 
Oscillations 
Oscillators 

P. 
Plates 

R. 
Radiations 
Radio 
Radio Frequency 
Reactances 
Rectifiers 
Resistances 
Resonance 

Switches 
S. 

T. 
Theory of Current Flow 
Transformers 
Transmission 
Tuning 

U. 
Units 

V. 
Vacuum Tubes 

W. 
Wave 
W ires 
Etc.. etc. 

to 
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CURRENT RADIO 
ARTICLES 

,,,,,,,,,1,1,11,1 

POPULAR RADIO, New York, February, 
1927. 

Reflex circuits, we thought, were completely dead 
and buried, in the United States at least, but they 
seem to be undergoing rejuvenation. In the Janu- 
ary numbers of two radio magazines David Grimes 
revived his once- popular "inverse duplex "; and 
now in Popular Radio Morris M. Silver describes 
the All -Amax Senior, a three -tube reflex employ- 
ing (glory be!) a good old- fashioned crystal detec- 
tor. This receiver comprises two stages of R.F. 
amplification, one stage of reflexed A.F. and one 
stage of straight A.F. The antenna and first 
R.F. circuits are tuned by regular inductances 
and variable condensers, a fixed R.F. transformer 
(another revival) being employed between the sec- 
ond tube and the crystal detector. The audio out- 
put of the crystal circuit is turned back into the 
preceding tube (the second one), which thus acts 
as both R.F. and A.F. amplifier. The amplified 
audio- frequency component of its plate current is 
passed through the primary of another audio 
transformer, which feeds the third and last tube. 
acting entirely as an A.F. amplifier. 

The outfit is simple and cheap and will prob- 
ably appeal to many jaded radio constructors as a 
welcome relief from the huge shielded, multi -stage 
sets that have been in vogue. The only problem 
is the unreliable crystal. If the present day de- 
tectors are any better than those available three 
years ago, the receiver will undoubtedly enjoy a 
more or less widespread adoption; if they are no 
better, it is likely to prove a disappointment. 

In another article Lawrence M. Cockaday gives 
constructional data on a quality amplifier consisting 
of one stage of transformer- and two stages of 
impedance- coupled amplification. This unit may 
be installed in an old -style receiver to bring it up 
to date or may be used in a new model with which 
the constructor is experimenting. 

Other general articles are: 'The Coming of the 
'Radio University' "; in which Bruce Bliven dis- 
cusses the educational possibilities of broadcasting; 

Is Radio Broadcasting Killing the Wild Savager- 
ies of Jazz ? ", by Earl Reeves; "Radio a la carte," 
a slightly idiotic but exceedingly funny contribu- 
tion by Arthur L. Lippmann; and "The Fight 
Against Distortion," by Raymond F. Guy. 

RADIO BROADCAST, Garden City, L. I., 
February, 1927. 
Advanced radio experimenters who have already 

had some experience with the usual "short waves' 
employed for amateur transmission (those in the 
20 -, 40 -, and 80 -meter bands), can drop still fur- 
ther down the scale to 1 meter if they care to du- 
plicate the experiments of J. H. Hallberg, whirls 
are described by Howard E. Rhodes in Radio 
Broadcast. The details of the simple transmitter 
and receiver designed for 300,000 kc. work are 
given, along with a valuable description of the 
use of the Lecher wire in measuring this ex- 
tremely high frequency. 

In an article entitled "Looking for Trouble ?" 
Edgar H. Felix gives some useful advice on the 
diagnosis and cure of ailing radio receivers. He 
suggests the use of suitable testing instruments, 
such as voltmeters and ammeters, earphones. small 
dry -cell and screwdriver, and tells how. with their 
aid. many of the typical troubles radio sets are 
afflicted with may be located and cleared. The 
article may be read with profit by every set con- 
structor -and also by many radio `service" men. 

Kenneth B. Humphrey, in the lead article, 
"Linking Continents with Twenty Kilowatts," tells 
about the Marconi short -wave beam system, re- 
cently placed into successful operation for corn - 
munication between England and Canada. He de- 
scribes the installations at Bodmin, England. and 
Drummondville, Canada, and their methods of 
operation. 

The constructional articles deal with the inverse 
duplex receiver of David Grimes, and a four -tube 
"Lab" receiver, the product of the Radio Broadcast 
laboratory. 

James Millen gives some highly useful data on 
the combination of various kinds of audio amplifiers 
with different power -supply systems, and tells par- 
ticularly how to overcome the "motor- boating" 
trouble which is common to resistance- and imped- 
ance- coupled audio amplifiers working with "B" 
supply units. He describes four excellent combina- 
tions, of which detailed hook -ups and photographs 
are reproduced. 

The interesting subject of "A.C. As a Filament 
Supply Source" is discussed by Benjamin F. 
Meissner, who has done considerable research work 
along this line. Radio fans who have often won- 
dered why alternating current cannot be used di- 
rectly on tubes will find this article illuminating. 

QST, Hartford, Conn., February, 1927. 
The leading articles in the February number of 

QST are for the most part continuations of a series 
started a month or two back. In "How Our Tube 
Circuits Work," Robert S. Kruse describes at 
length the Colpitts circuit, and explains its action 
in great detail. David Grimes expounds further his 
inverse duplex receiver and gives constructional 
data for the main components of the set. For the 
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START IN BUSINESS FOR YOURSELF TODAY 

SPARETIME 

MONEY 
1Haruibook 
/ Approved Plans 

For Securing 
Additional Incomes 

Compiled by the Staff of 

The Consrad Co_Inc 
NEW YORK cm' 

"SPARETIME MONEY *11 

A book, not a Magazine 
Is a complete 100 page book that gives you 52 

approved plans in detail for establishing 
your own Spare time Business! 

52 plans- completely outlined with a procedure for 
establishing yourself in those most successful and most 
lucrative Spare Time businesses in the United States. 

Each plan consists: First -of a definite workable item 
that can be retailed by people of limited means and have 
only a few spare minutes a day to utilize. Second -the 
best method of production is outlined carefully with sug- 
gestions as to what to avoid. Third -Avenues of dis- 
tribution or selling are given -such methods of selling by 
mail as are applicable and all similar details are discussed, 
and Fourth -information of importance in carrying on t . 
reap large, generous profits are discussed. 

Altogether you have before you 52 complete, accurate 
Spare Time businesses that have returned hundreds of 
dollars to others. 

Sparetime Money, contains 100 Pages, of the large 
magazine size, 9 x 12 inches -with handsome colored 
covers, over 100 illustrations. 

PRICE 50c - -- Sold On All Newsstands 
If Your Dealer Cannot Supply You Order Direct 

The Consrad Company 
230 FIFTH AVENUE NEW YORK, N. Y. 

Now! The Big Second Edition Is Ready! 
The world's latest book on Modern Magic 
prepared under the direction of the Master 
Magician Dunninger is now printed in its 

Second Edition 
HUNDREDS OF THE LATEST MAGIC TRICKS 
BIGGER AND BETTER THAN THE 1st EDITION 
the popular man in your circle of friends. You can entertain 
and hold their attention with a thousand surprises and novelties. 

POPULAR MAGIC is a book for you, for everybody, young or old. 
But especially for those who want popularity, those who want to realize 
how much the admiration of friends helps toward making life worth 
more. 

POPULAR MAGIC contains hundreds of simple, entertaining parlor 
tricks, as many puzzling magical stunts and a whole book full of mystic 
spirit novelties. A new set of tricks for every day of the year. En- 
tirely new magic tricks all the way through. 

300 ILLUSTRATIONS SIZE 9 x 12 INCHES 

Be 
them 

PRICE 50C 
SOLD ON ALL NEWSSTANDS 

If Your Dealer Can Not Supply You Write Direct 

Copies of the First Edition Can Be Procured By Writing Direct 

Experimenter Publishing Company, Inc. ti 
230 FIFTH AVENUE NEW YORK, N. Y. N 

Popular Magic 
Prepared by the staff of 

Scle>1ceand 
Invention 

under the direction 
,_rte, of `Dunninger" 
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transmitting ham there are articles on a crystal - 
controlled transmitter and on an airplane trans- 
mitter. 

Probably the most interesting story its the maga- 
zine is one by "The Old Man," a mysterious char- 
acter in amateur radio who has for years amused 
the fraternity with his tales, all the titles of which 
start with the word `Rotten.' He has been silent 
for a long time, but now breaks into print again 
with a story entitled "Rotten Reasons. ' Though 
not as hilarious as previous efforts, it is a real 
"ham" story nevertheless. 

"RADIO 
FOR ALL" 

HUGO GERNSBACK'S 
GREAT BOOK FOR RADIO 

BEGINNERS AND 
AMATEURS ALIKE 

What the beginner in radio needs is a 

book in which he can get all the infor- 
mation necessary for him to under- 
stand radio to make or buy a receiving 
set suitable to his means, to know how 
to operate his set, and, after he has 
an understanding of the radio art, in- 

formation that will enable him to ad- 

vance and get the most out of his out- 

fit. All this must ordinarily be dug 
out of textbooks and pamphlets, but 
the aim of this book is to have all the 

data and information that the begin- 
ner will need from the time that he 

takes up radio. It is a permanent, 
comprehensive reference book for the 

dyed -in- the -wool dabbler in Radio. 

PRICE $2.00 POSTPAID 

EXPERIMENTER PUB. CO., Inc. 

230 Fifth Avenue New York, N. Y. 

Now Ready! 

tit 1) CC 
I ! I J olio 

SCHOOL SERVICE 
BULLETIN 

INSTRUCTORS and Educators in 

Science, Biology, Chemistry, or Gen- 
eral Science now have an opportunity 
to use a ready reference on Modern 
Science of today - tomorrow. Refer- 
ences not printed in the most modern 
textbooks. 

This reference, the Science & Invention 
School Service Bulletin, is edited by a 

noted Educator and Author. It is pub- 
lished monthly and is entirely devoted 
to class work. 

This Bulletin is mailed Free to 

teachers. 
Let us send you interesting informa- 
tion and Special Rates -and a sample 
copy of the Bulletin. 

SCIENCE and INVENTION 
SCHOOL SERVICE 

23Q Fifth Avenue, New York City 

STUDENTS: -Show this advertisement to your 
teachers -It will help you immensely in your class 
work in an interesting manner. 

MODERN WIRELESS, London, England, 
January, 1927. 
Perhaps it is because the crystal detector is so 

completely passé in the United States that this 
reviewer always reads with mild amusement the 
long and detailed discourses on crystals contained 
in the various British radio magazines. Of 
course, he realizes that radio conditions and prac- 
tices across the sea are entirely different from 
those which American fans enjoy, but the crystal 
articles afford him enjoyment nevertheless. 

In Modern Wireless, for instance, four pages 
are devoted to "Curious Crystal Circuits." No 
less than nine arrangements are shown; these range 
from a simple combination of a tuning coil, crystal 
and phones to a hook -up involving three variable 
condensers and two double -winding tuners. And, 
believe it or not, a loop- operated set is also shown, 
although the author of the article admits that the 
reception the outfit gives can hardly be described 
as successful. 

Tube sets by no means are excluded from the 
magazine, three receivers, employing from two to 
five bulbs, being described in detail. 

WIRELESS WORLD AND RADIO RE-. 
VIEW, London, England, January 12th, 
1927. 
This bright little weekly offers its readers a 

variety of radio articles, on both technical and 
popular subjects. The technical material includes 
a description of apparatus for measuring the fading 
of radio signals, and also a write -up of the "Wire- 
less World Five," a shielded five -tube set of up- 
to -date design. 

Some of the regular departments of the maga- 
zine are entitled: "Editorial Views," "Novelties 
from Our Readers," "Current Topics," "Hints and 
Tips for New Readers," `The Set Builder," 
"Broadcast Brevities," "New Apparatus" and 
"Readers' Problems." 

QST FRANCAISE, Paris, France, Janu- 
ary, 1927. 
The distressingly mathematical nature of the ma- 

jority of the technical articles in QST Français, 
the leading publication of France, leads one to 
inquire if all French radio fans are graduate engi- 
neers who walk around with slide -rules and tables 
of logarithms in their hands. Certainly no radio 
enthusiast possessing the technical knowledge of 
the average American experimenter, or even that 
of the advanced student, can read these articles 
and understand what they are all about. Among 
the subjects treated are: "The Radiophone and Its 
Propagation Phenomena," "Radio Crystals," Fil 
ters for Power -Supply Units," "Calculation of In- 
ductance," and the "Construction of a Thermo. 
Coupled Ammeter." 

A detached blueprint containing constructional 
data on a three -stage power amplifier is furnished 
with the January number of the magazine. 

FUNK, Berlin, Germany, January 14th, 
1927. 
Containing two equal sections of technical matter 

of interest only to experimenters and detailed pro- 
grams of interest to non -technical listening fans, 
this German weekly caters to a wide audience. The 
technical half contains articles on such familiar 
subjects as the parallel operation of loud speakers 
and earphones, the use of resistance -coupled ampli- 
fication with various types of tuners, a home -made 
"B" battery, etc. The program section contains 
mention of the daily offerings of practically all the 
European broadcast stations. 

RADIO UMSCHAU, Frankfurt am Main, 
Germany, January 16th, 1927. 
This is another combination technical- program 

weekly. The lead article is a very complete descrip- 
tion of the Baird television system, and includes 
some fine wash drawings showing the details of the 
complicated mechanism used by the Scotch in- 
ventor. 

This issue also contains a description of a nine - 
tube superheterodyne employing the modulation 
idea found in the American "ultradyne." The front 
panel of the set is rather interesting to behold, for 
in addition to two condenser and two potentiometer 
dials, it holds nine separate rheostats, one for 
each tube. The receiver is probably a "family" 
outfit; that is, it requires the services of the whole 
family for its tuning. 

DER DEUTSCHE RUNDFUNK, Berlin, 
Germany, January 16th, 1927. 
Consisting in the great part of station programs 

and write -ups of radio performers, this magazine 
has comparatively little appeal to the experiment- 
ally inclined radio fan. It contains a few con- 
structional wrinkles and some suggestions on the 
use of direct current house supply instead of "B" 
batteries, but little else in the way of experimental 
data. 

1927 

$M$0$N$ET 
Real Money 
May be earned during your spare 
time taking subscriptions to- 

RADIO NEWS 
SCIENCE & INVENTION 

AMAZING STORIES 

SPARE -TIME MONEY 
MAKING 

Selling these magazines is easy - 
just a few minutes a day -after 
school - after work - or after 
household duties will net you BIG 
PROFITS and a STEADY IN- 
COME. 
Hundreds of others are receiving 

large sums of money weekly 
through our plan. 

LIBERAL COMMISSIONS 
Write today for Application 

Blank and full particulars 
M. B. MURRAY 

Experimenter Publishing Company 
230 Fifth Avenue New York, N. Y. 

RALPH 124C 41+ 
\ Kumarrce of the year 2660 

An Amazing Romance 
of the Year 2660 

By HUGO GERNSBACK, editor of Amazing 
Stories, Radio News, Science & Invention 
Against an amazing background of mechanical 
electrical and chemically altered life of man- 
kind there is set a brilliant and colorful ro- 
mance in the life of the greatest living scientist 
of that age. 
Ralph's love for the beautiful stranger, his con- 
quest of his rival and the worsting of the great 
saturnine Martian, culminating in a running 
fight in space with tragedy and terror con- 
quered by almost unbelievable and incredible 
weapons, make one of the most interesting and 
gripping stories ever told. 

PRICE -$2.15 Prepaid 

Experimenter Publishing Co., Inc. 
230 Fifth Avenue New York, N. Y. 
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Start today to earn a SECOND _INCOME 
SPARE -TIME 

"MONEY MAKING" 
Tells You How to Start Your Own `Business" 
Tells You How to Operate a Big Profit "Side Line" 
Tells You How to Make a Substantial "Spare Time" 

Income 
The people who really enjoy the little luxuries that have become so import- 

ant in today's home are those who do not have to sacrifice essentials to do so. 
A second income, no matter how small, solves this problem. 

Why not start today? There are hundreds of ways to develop a steady addi- 
tional income that will bring to your home the many little things that make 
life more enjoyable. 

SPARE -TIME MONEY MAKING tells you how, each issue takes various ways 
and means and explains them in such a way that you can immediately apply 
them to your own benefit. Some plans require no initial outlay while others, 
for a small first cost, return many dollars a year to your pocket. 

Begin now -Let today be the starting point for you into a bigger income 
and a thorough enjoyment of the luxuries of this life. 

Copies 25c -- On All Newsstands 
Subscriptions $2.50 the Year -If your newsdealer cannot supply 

you use coupon below. 

e. 

á 

fiarch 1927 Price 250 
P'9YCO:CÓ "'.:i`; G00.0:¢M. I 

f-`- PEE 
MONEY 

MAKING 
0_ 6'úObÓCáiti:- % 

ì ` S 
N91agazineof Opp . tam, 

Ycr eg d yç 

RS 

i 

ovli, : w/ r.owè óua Pr< Conlon.. Extra Seeae.T 
ProJi;alw Busions Plans. Women's Pìnfifenn/ 7,1lnkingPointers 

The Big New Spring Edition Is Here 
- _ Latest List of Broadcast 

Stations 
New Circuits -Data -Information 

SPRING ED ON Over 2000on Copes Fiftyeenlr 

Radio Listeners 
Guide and Call Book , 

More 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 
Radio articles. 

See your newsdealer to -day or write direct. 

192 Pages 
Size: 9x12 Inches 

Illustrated 

Copies 50c -- Sold Everywhere 
Subscriptions $2.00 the Year -If your dealer cannot supply you 

use the coupon below. 

USE THIS COUPON 

Consrad Co., Inc. 
230 FIFTH AVE., NEW YORK CITY 

CONSRAD CO., INC., 
230 Fifth Avenue., New York, N. Y. 

Gentlemen: I enclose $ for one year's 
subscription to 

Name 
Address 
City State 
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A 

iënwadi* riFtr 
Size: 
Height 25" 
Width 11" 
Length 27" 

1492 

SANTA MARIA 
DISCOVERY OF AMERICA 

FEW 
HOURS 

1620 

MAYFLOWER 
PILGRIM SHIP 

Size: 
Height 25" 

Width 9" 
Length 27" 

The Santa Maria pictured above was entered in the model contest held by the 
Publishers of Science and Invention Magazine by Mrs. C. J. Bierbower of 3216 Bar- 
ing Street. Philadelphia, Pa., and was chosen by the Judges from among hundreds of 
other models for its Beauty and Simplicity of Construction. Mrs. Bierbower built 
this Prize Winner from a set of Our parts costing $4.98. No extra or special parts 
were added to those supplied by us. 

YOU CAN BUILD A PRIZE WINNER FROM OUR PARTS 

Shipped direct from the factory of the World's 
Largest Builders of Ship Models 

We supply you with every part needed 
to complete the model and a full detailed 
diagram and instruction sheet, showing 
and explaining every operation, includ- 
ing painting and rigging. 

This model is made of well seasoned 
wood ; every part is cut to fit and ready 
to put in place. No tool is needed but a 
small hammer. 

You can order one or both of these 
models. They can be assembled in a few 
hours. 

MINIATURE SHIP MODELS 
BARING ST. at LANCASTER AVE., 

PHILADELPHIA, PA. 

You Can Make Big Profits 
Assembling and Selling These 

Ship Models. 
Order Your Model Today 

Miniature Ship Models, 
Baring St. at Lancaster Ave., 
Philadelphia, Pa. 
Please send me the completed parts, cut to fit, and 
ready to assemble for the Model 
I will pay Postman $4.98, plus postage (a few cents) 

PLEASE PRINT NAME AND ADDRESS 
PLAINLY TO AVOID DELAY 

Name 

Street or R. F. D 

City 

State 

r 
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BY AIRPLANE 
OR 

MULE -BACK 

There's a radio station 
in Honduras, six thou- 
sand fee: high, upon a 

mountain top. They use 
Radiotrons there, high 
power Radiotrons, for 
transmission. More 
than once in an emer- 
gency, the Radiotrons 
have had to be delivered 
by airplane. Usually they 
are carried up the rough 
mountainside by mule - 
back. 

These great Radiotrons 
cost a few hundred dol- 
lars apiece, and as not 
many "spares" can be 
kept on hand at that 
price, each one must 
perform exactly to stand- 
ard-each one must be 
sturdy of build in spite 
of its delicate accuracy. 

The laboratories that 
design these high power 
transmission tubes de- 
sign the Radiotrons you 
use. The same factories 
make them. The same 
test laboratories test 
them. RCA produces 
the tubes for all sorts 
of high power transmis- 
sion and learns from 
these tubes many a les- 
son of making and test- 
ing that gives you a 

better Radiotron for 
your receiving set! Ben- 
efit from this experience 
by using only genuine 
RCA Radiotrons, no 
matter what type of tube 
you use. 

RADIO CORPORATION 
OF AMERICA 

New York Chicago 
San Francisco 

Every tube 
in your set counts 

Every tube in your set has its "finger in the pie." 

The faint signal that comes in from the broadcasting 

station goes through each tube, and it's magnifie 
hundreds of thousands of times before it gets to the 

loudspeaker. 

It's not only important to get the "special" Radio- 

trons that give you bigger distance and bigger vol 

urne. But it's just as important to stick to genuin 
Radiotrons straight through the set, if you wan 

to keep up its performance. RCA research makes 

Radiotrons better and better every year! 

Bring your storage battery set up-to-date ws 

a power RADIOTRON UX -171 or UX 112 

a detector RADIOTRON UX -200 -A 

and RAD1OTRONS 0X -201-A for all -round quality. 

Bring your dry battery set up -to -date with 
as pourer RADIOTRO^t UX -120 

and KADIOTRONS Ux -199 for all -round quality. 

RCA Rad iotron 
MADE BY THE MAKERS OF THE RADÌOLA 
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