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The real test of MERIT is the
test of TIME. From the very
pioneer days of the RADIQ 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.

NEW YORK CHICAGO SAN FRANCISCO

N
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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.) TOWER MFG. CORP. — Boston, Mass.

PEAKER

1197

er
cone TP

NCLUDES 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 orly one). Reproduces both
highest and lowest tones with utmost reality. Ask
your dealer to demonstrate or write for folders.

Wherever the-e are cars
that  hear theee’s a
Tower Prodinct 1o fit
your tastec and purse.

Meistersinger Speaker
(gooseneck type) . . $15.00

Scientific Cone.. ... 9.50

Scientific Speaker
(gooseneck type).. . 8.50

Little Spitfire. .. 4.95
Phonograph

Attachment ... ... 3.95
Scientific Headset ... 2.95
Little Spitfire Headset 1.9§

On Sale from Coast to Coast
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T. F. MAGRANE. Park Square Bldg., Toston. Mass, 412 West 6th St., Los Angeles, Calif.

www americanradiohistorv com


www.americanradiohistory.com

Radio News for April, 1927

1199

= ==
.u.HIHIHNI |l; i

vl! ‘ A ) /
@ —

Yes, only $1.00 with coupon
Free Trlal brmgs 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 30% inches x 16%
inches, ample for any radio and loud speaker. Height 30% inches,

After30days’
*12aMonth iz Send

satisfied,sen

it back at our Coupon
expense and we’ll refund your $1.00 plus all transpor-

N w y

sale—only $9.90. Our credit price beats cash prices o *
anywhere. Order by No. B9859A. Shpg. wgt. about 60 Ibs,

tation charges you paid. Orkeep it and pay only $1.00
STRAUS & SCHRAM ;%35; Chicago

amonth till you’ve paid our smashed cut price for this
R3924

Catalog

of home fur-
nishings sent
with or with-
out order.
See coupon.

l Straus & Schram, Dept. R3924 Chicago

Enclosed find $1.00. Ship Walnut Finish Radio Cabinet,
1 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.

B Walnut Finish Radio Cabinet, No. B9859A, $9.9¢

p
a
3
a

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

Shipping
Point S

State

Post Office men

Married or Single e e .. Nationality o1 Colotu e macmm

1f you want ONLY our free catalog
®©f home furnishings mark X here
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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 $35or$45 2 week, whén_many
are now earning $50 to $250 in the same six days as a Radio Ex-

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

; TRAINED EXPERTS

| Now Earning $50 to $250 a Week

qUICle. at home Radio needs trained men. Get into this new live-wire profession
, the (pl act ;cal ) of quick success. It's the thoroughly trained man, who gets
Way [ ——— - the big jobs of this profession—paying $75, $100, $200 a week
} /E S B . and up. Hundreds of N. R.I. trained men are today holding down

L ARRN

I give you al
this apparatus
so you can learn

| good, big jobs in the Radio field—men just like you—their only advantage is
TRAINING. You can prepare justas they did, by new practicalmethods. Our
tested cleartraining makesiteasy foryou. Big Free Book contains all the proof.

FREE Py :
o You Learn Quickly
EXTRA] In Spare Time |

So sure am I that I can train you success- £
COST 8\ fuily for a better future in thisnew Big-Pay {

profession, that I guarantee your training §
with a money-back bond. Lack of ex- W =

y perience or education won’t hold you ° )

\. " back—common schooling all you need m - A =

1 A
to start. You can stay home, hold Operates WMAQ
your job, and learn quickly and  cpcepted a position with
pleasantly in your spare time. My the Chicago Daily News Sta-
. . on .

practical, helpful methods makeit PRACTICALLY DOUBLED,
possible for you to start RIGHT thanks to vou, iRt sndi=lal]
AWAY toward one of the bigger jng. Your course taught me
Radio jobs, Many men in Radio not only the theoretical but
now earning $50 to $250 2 week. also the practical knowledge

No delay, no losing time from ft:‘r‘tm':..’!‘e!l(r:i)t’h '*;\':‘m;:l'ﬁ
. gy ” 3 work—no scrimpling or SCTaP~ gy tion WMAQ, Chicago, Nl
C ‘% ing to get your training.

Get This FREE BOOK

A = o Y ¢ Most amazing book on Radio ever written
i 3 d —full of facts and pictures—tells all about

World Famous ¥ the great new Radio field, how we prepare

Fee 3 ou and help you start. You can do what others
"l;rauung That ylmve done——SéET THIS BOOK. Send coupon
Pays for Itself’®

today—no obligation.
My Radio course World-

J. E. SMITH, President
Famous as the training that ' : NATIONAL RADIO INSTITUTE
“paysforitself.” Makemore

Dept. DB-9, Washington, D. C.
money QUICK when you take up this

practical course. Work on millions of an-~

tennae, receiving sets, offers you big chance
to make spare time cash while you're learm=
ing. 1'll skow you how—teach you the latest
“'dope,” furnish you with business cards, show
you how to get the businessand makeitpay. My
"8 studentsdon’t wait a yeartoincrease theirincome %

—they report QUICK INCREASES as aresult of

$70 In One Day For this course—often two or three weeks after starting.
T. M. Wilcox Tloward Luce, Friedens, Pa. made $320in 7 wecks
. od during sparetime. D. H, Suitt Newport, Ark., writes.

“Jaminbusinessformy~ i

You Get \
All ¢ This

All instruments shown here and
others sent to all my students free

of extra cost under specialoffer. Clip coupen
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 I
Jearn workmanship and get added confidence in §
t% your ability.

“While taking the course I earned in spare time work
solf and RECENTLY MADE about $900.” Earl Wright, Omnaha, reports making $§400
$70 in ONE DAY. | was an inashort time while taking course—working at Radioin %
electrician of rich experi- Spare time! Sylvester Senso, Kaukauna, Wis., made $500.
ence, occupying & splendid These records not unusual—these men a few of hundreds.
position aa telephone sup- o

Srintendant when I envoll- Your Satisfaction Assured
ed wit ou believin t

would opeyn up grenter'op- We who know the results this practical tested training gets— W
portunities—havenot been the increased earnings it has brought to men everywhere—stand
disappointed. Estimate behind it all the way under a contract that pledges you full
Radio will be worth tens satisfaction or moncy refunded on completing our training. No
of thousands of dollars to strings to this offer—you yourself are the only judge. _Get started
me In next few years.” todayl It's your big chance for one of the bigger Radio jobs—
T. M. Wilcox, Belle Island, mail coupon NOW for my Big FREE BOOK and proof! No
Newfoundland, obligation. NOBD®.eoectotsroroorursisissasaccacooroasasonsns Ago........

EMLOYMENT SERVICE TO ES

4 J. E H, Preszident
NATIONAL RADIO INSTITUTE
Dept. DB-9, Washington, D. C.

Dear Mr. Smith—Without obligating me In any

S way, send me your free book, " Rich Rewards in Radio™
and all information about your practical, bome-study

Radio Course.
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wough this mans invention the
Musicone revolutionizes the
loud speaker freld - -~ - -

C. A. Pecterson, only 24 years old. is re-
sponsible for the amazing tone, the sur-
prising volume and the startling fidelity
of reproduction of the Cresley 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 armi. 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 vibratc 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

Prices slightly higher
west of the Rocky

Mts. o e their harshness of reproduction
which so discredited radio in
CROSLEY RADIOS early days were promptly
i obsoleted.
329 to $98 Sy —
'\‘b The Musicone has been
. imitated in appearance

but the patented actuat-

ing unit has never heen
equalled. Incidentally M.
Peterson’s royalities on this in-
strument have bheen 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 frane
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 75

THE CROSLEY RADIO
CORPORATION
Powel Crosley, Jr., Pres.
Cincinnati, O.

Hrite Dept. 22 for descriptive literature.

www americanradiohistorv com
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wz’z% on

ha
switch to snap

A, B and C Radio Power\"

. . . . . No more batteries or battery charger to water.
from house current outlet direct into your radio with no more attention or thought thun
you bestow on a vacuum cleaner or your electric iron.

No batteries to fuss with.

No failure of the power plant just as vou sit

. 3 down to a fine program.
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. Itis a mechanical No batteries to recharge.
device transforming ordinary 110-volt 60-cvcle house lighting power e ) )
into smootl, quiet radio energy for the new Crosley radios without $ ¥olbutteries]tosrenesy:
slightest interfering hum and with the certainty of an electric motor. 1 No apologies to make to callers because “the
BRICE ais Lo mmg S e o b WWna W, o LAl § B 5% BT ) o T

batteries must be getting low.”
Crosley radios designed for use with this marvelous power supply are No upsetting the house to have the radio serv-
the AC-7, a 6 tube table model at $70., and the AC-7-C, a 6 tube iced.
console at $95. See these wonderful sets at any Crosley dealers, or

write Dept. 22 for descriptive literature. NO MORE annovances {rom the vital power

supply end of vour radio. A snap of the
switch is the only demand vour radio

makes upon vou from NOW ON.
THE CROSLEY RADIO CORPORATION ’
POWEL CROSLEY, JR., Pres. CINCINNATI, OHIO \\\ - 74

Crosley sets are licensed under Armstrong U. 8. Tatent No. 1.113.149, or

under hatent applications of Radio
Frequeney Laboratories, Ine., and other patents issued amd pending.

www.americanradiohistorv.com
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AMRAD

A M R A D C O R P O R A T I O N Harold J. Power, Pres. Medford Hillside, Mass.:

The Mershon Condenser\

freshens up old “B” eliminators
and prolongs life in “B” batteries

T'he 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-
Iv prolongs useful life of these
\ dry cells. It in itself does not
~:4 . wear out—can_ be used con-

tinuously. $ 8

Here’s a ““*B’’ Eliminator
that Equals Fresh New
“B”’ Batteries

B climinators 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
low 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
vou with a sufficient supply of energy for the correct
reproduction of any sounds that may come through
yvour 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 arc
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 Powel Crosley, Jr.

Write Dept. 1 D 7 for literature

including the celebrated
Amrad S-1 tube
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RADIO STEPS OUT

By HUGO GERNSBACK

HERE 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 mtellxgeme by signals from one point to another
without intervening wires. So thmgs 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 itseli 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 broa(lcastmg 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 Dynamophone, invented by myself
and described in the first radio magazine in existence, “Ifodern
Electrics,” in the May, 1908, issue, when wireless was just getting
into its stride. The Dynamophone, as de-

happens®> Off hand, you will say “Nothing.” Just the same, the
weight of the fly (lepressc> the steel bar to an extent which can
be 1ma>urcd today, impossible as this sounds. The instrument, in
fact, measures a movement of the incredibly short distance of
i’ucc 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 accuratel) 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.

scribed in that magazine, was an apparatus
whereby it was possible, with the human voice, .
to start an clectric motor or any other elec- out
trical appliance irom 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

Hherein

ising

finitelv-delicate
brought about

. the Editor points
that broadcasting
little excmplification of the applica-
tions of Radio—rvccalls a few prom-
ideas of the pre-vacuum-tiube
cra—and the revolutionary tntroduc-
tion of the threc-clement aundion—a
few of the wonders swhich this in-
apparatus has
within a few years—
what wonders of the near future are
to be accomplished by an af:fhra!zon
of the radio cvperiments of today—
when Radio hits its real stride. .

And more recently it has been found possible
is only one 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 Rapio News,
By upsetting the fine electrical balance of a

nnpulecs' whercupon the motor at the receiv- -

system of radio instruments, it is thus pos-

ing side would start and run as long as the
words were spoken into the distant transmitter. While it was at
that time but a tov, 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
C('l‘aunograﬁ/z also described in “Modern Electrics” for July. 1908.
This was invented by the Rev. P. J. Phillippe, S.].. 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 samec principle, is used today by the New
York Edison Company at its great Riverside power station in New
York to record the apprmch 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 broadcactmg, but also many other important de-
velopmients. It is really from the time of its advent only, that
radio has stepped out from its home sphere and m\'aded 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, loadmg coils and others, as
well as the very heavy wire lines necessary for transcontinental
communication, made this feat 1mpract1cal The vacuum tube
changed the situation altogether and today it is used in long-dis-
tance telephonv to an extent which the public very little apprecxates
Here is only one case where radio principles are applied to \\'1re
telephony, and make possible the bridging of great distances, im-
possible to cover otherwise.

A fly hops upon a steel bhar, a quarter of an inch square. What

T e
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sible to give an alarm before the burglar or
sate-cracker has even touched the safe itself.

There was also described a few months ago, in Ranio 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 DOS-
sible to detect as small a quantity of metal as the gold in a man’s
tecth, 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.

Of1 the television apparatus so far constructed, practically all of the
inventors rely upon radio instruments in one way or another; and
vou 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 cammot 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 bv 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 human
body can be conducted in a way that we do not even dream of.

T ST A IR

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

66 ILICK” goes a scries 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, tn 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,
I'rance-—~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 clectrical 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-

Or, if desired, readings on
record sheet may be taken

ence permiits.
the automatic

Stations

Bureau ot Standards Studyving Static and Signal Intensity

By S. R. WINTERS

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 scconds
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.

www americanradiohistorv com

arrangement and (oo 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
aulomatically-operated loop, for studving the
directional characteristics of atmospheric
disturbances, was likewise designed hy 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 necessarv personnel,

(Continued on Page 1292)
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A Temperamental Artist—Radio Mike

Aan Interesting Sidelight on Musical Problems in a Broadcast Studio

IVE 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 Ave minutes it is possible to move the

“mike.” shift the orchestra, get a very good

Cidea of the kind of air that fills the studio,

.ot do any one of a half hundred—or more,

ii necessary—things that will very nearly

Cassure you of a pleasing program during

the remainder of the evening. Aund, remem-

her, poor transmission is no secret to those

«n 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 day
to day and there are always the unexpected
“ireak” 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 {reaks.
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
oiten the same orchestra cannot be broadcast
more than one time on the same general
lavout 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 bhack turned to the musicians.
When placed in a corner it may be hidden

By EARL SOWERS

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.

behind the drapes of the sidewall. Omne
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

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-
dic of the winter; and when it begius 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

www americanradiohistorv com

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 forced-
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 m no danger of suffocation
or frost-bite, have anything to do with the
carryving 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
cvery two weeks. It is composed of the
(Continued on Page 1278)

I| il
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 [llustrated

“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

By GEORGE WALL

= SR ST e
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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

_on paper the likenesses thus conveyed to them.

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.

SANTA CATALINA _sennsi
1S. BROADCASTH" BROADCAST TQ
STA. — - Slhe Wy CAL.
B e f;q,\fl"" il . L
. I s

than a packet of cigarettes.

This invention, like many

others, was foreshadowed vears
ago in RADIO NEWS.

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
o ~ away. He hears first the radio music, and then the bells them-
~ ke o | 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.
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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.

www.americanradiohistorv.com
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LMOST 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 Rapio News will
remember the Kirovox exposure. The
Kirovox was a so-called radio instrument for
detecting various discased 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 Ranio 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

e

Radio Finds [ts Cagliostro

How a “*Radio-Controlled Automobile” Was Faked

By KNOX BAXTER

this idca 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
in 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 gcn-
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 lundred of Uncle Sam's well-known

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 miglht 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 vears 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 falke.

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. ISAACSON, Program Director, Station WRNY

HILE 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. What of the idea of the speaker con-
veved by the woice? 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
Lave 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 listencers, 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-

Above is shown the group of artists

man, Pianist: Harrison Chatfield;

articipating in WRNY’s
D. Isaacson; Thos. Pitt Grace, Reader; Earle C. Little, Basso; H. W. Niles,
Frank Malloy,
Soprano; May Sehnert, Songs; Martha Se(l}megn Songs; Lucille Husting. Annette Chaimowitz.
oodman;

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,
voung 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 tinv. 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
thrce 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 microphcne, 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 hundreds 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.

Baritone;

Reader. Second Row:

Audrey Goodman; Muriel Ellis; Mitzi
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“Who Is Broadcasting?” contest on Friday, Jan, 14. Standing. back row:
Alfred Hall,
Ruth Sharpe, Stories; Eileen Mize, Reader;

Front Row: Mildred Wallach, Dancer;
Salzman.

We had, therefore, three hundred usable
letters, which we collated and analvzed.

WHAT THEY LOOX LIKE

The formula we had set for each “reading”

was as follows:

Name and number of entry.
Color of hair.

Color of eyes.

Height.

Weight.

Age.

Nationality.

8. Characteristics.

The way we had filled out three cases
accurately was as follows:
Mildred Wallack (No. 7).
Hair, black.
Eyes, black.
Height, 5 feet, 4 inches.
Weight, 105 pounds.
Age. 16.
Nationality. Russian-American.
Pretty, vivacious., humorous, graceiul,
a dancer.

Mo L

PN D=

Earl C. Little (No. 11).

Hair, black-gray.

Eyes, gray.

Height, 6 feet, 2 inches.

Weight, 175 pounds.

Age. (about 453).

Nationality, American.

Looks like Woodrow Wilson.
masculine, very geutle, concise.

PN b=

very

Annette Chaimowitz (No. 16).
Hair, brown.

Eyes, brown.

Height, 5 feet, 6 inches.
Weight, (about 190).

Age, (about 20).
Nationality, Russian.
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)

R

Chas.
Ralph Christ-
Bernardine Gratten,
Muriel

Baritone; Prince Piotti;
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CENE: [Hilltop overlooking broad
sircteh of beach dotted with palin trees.
Ofishore scoeral baitleships, transports,
tendery, rowhoats, cte.  In the fore-
grownd, large packing case. beside which 1s
scated « serious-looking man.  This man is
someone of importance, as is evidenced by the
attention puid to whatever he says by the
group of men swrownding i Scaitered
over the beach are crowds of Cubans, men,
ceomen and children.

Tue Max: Is everything all set? (Group
surrounding him bustle about.) Are all the
camera men prepared?  (Business of looking
about with ficld glasses.) Hello, on the bat-
ileships, are vou all set? (More business
with field-ylasses.)  Hello, on the beach, all
ready?  Cameras, ready? All right then,
souid the siren.

(A large hand-operated siren whistle be-
hind The Muan starts its weird twail and the

‘owds of people on the beach Turry to cer-
tain positions. where they remain as if turned
to stone. Stationary white dots along the
battleships’ decks indicate satlors “at atten-
tion.” Suspense.)

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

And {rom 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
Cnban men to run into the water and in an
instant the surf{ is {ull of gesticulating, shout-

A L e B ol

By_ means of a short-wave radiophone transmitter the
quiri, Cuba, gave orders to the host of actors and actresses; controlled the movements of t

Radio Aids Movie Director

imeromptu Radiorhone Controls Action of Giant Movie

By JOSEPH RILEY

s 2

LTINS

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.

it

it

at
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ing Cubans, while their wives shout and wave
their arms on the beach and children shout,
too and stare wide-eyed at the hoats nearing
the shore. 1Ie 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 suri, weighted down
by their packs, guns and cartridge belts.
Cubans help run the crait up on the beach.
Horses and mules are caught as they came
dripping from the water. Boxes and hales and
supplies are piled high on the sand. ILong
lines of soldiers form on the pier jutting out
in the water.

As can he gunessed by the reader, The Man
is none other than a motion-picture director

men when *‘to shoot” and “cut.’
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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 1s 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-
mg of the American Rough Riders o Cuban
soil, of a new motion picturc.

HOW IT WAS DONE

The transmitter, which was operated on a
short wavelength, dil 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 lawd along
the ground and held down by rocks. The
director, by speaking into the hand micro-
phone, could easily communicate orders to
anv 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-
eriul 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 miethod he had em-
ploved was a great deal easier than the old
svstem of manual wigwagging. llere, 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.

AERIAL .

director of a Paramount motion picture, depicting the landing of the Rough Riders at Dai-
he battleships, transperts and tenders, and told the cameras
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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 kecps the wires always taut and per-
fectly in line when the device is set up for .
The fact that the wires can be main-

use.

tained at a uniform separation insures the ac-
curacy of condenser calibrations and permits
specific dial adjustment for any wavelength.

B

=i [<+—TR

=
=
=

W

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 accompanying 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. Tt 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 conrtesy Duro Metal Products Co.

means of small hinges (H) the oblique arms
(A), which support-the upper coruers 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-

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-
mf. 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 334 inches;
packed, 415x7x14 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

PROMINENT manufacturer is now
hermetically” filling 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

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.. . - .
Iustrations courtesy the All-dAmerican Radio
Corporation.
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In the factory, each transformier. after it
has been completely assembled, is turned up-
side down aund 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 th.e 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
lz}tter‘ 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.

N Ifhe instrument mounts to the panel in one
ole.

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 Prodiucts Corp.

P L

%

B s

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.



www.americanradiohistory.com

Radio News for April, 1927

AERIAL VARIABLE COUPLING
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The wiring diagram of the seven-tube, one-dial receiver.
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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

<UCCESSFUL 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 helted 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

g:v\

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 witlt 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 Rapro NEws
lahoratories and found to he 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

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: TUnder 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.

Left: Back view of the
- set, showing how the thrée
condensers are belted to- -
- gether.- The small springs
S keep the belts taut.
Illustrations on this page
courtesy  Dax-Fan Elec-
tric Company.

®

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 De 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
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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
1s the selectivity control, turning the primary
of the first R.F. coupler. . The right-hand
knob [ 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,
1024 inches high and 1014 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-

ings are the same as hefore. 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
It is similar to
which

with the variable primary.
the 180-degree vario-couplers
quite popular a few years ago.

were

R

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.

VERNIZR
POINTER
g o, -

INDE PENDENT

-THiS KNOB CON
115 NGB CONTROLS RENas

ALl CONDENSERS

~PULLEY

RINGS7 p,Ns T0 HoLD BELT LOOP

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”
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-

2000 OHMS ©

CHOKE COILS

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
nnits [-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
hy 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.

“TONECONTROL”MATCHESLOUD
SPEAKER AND AMPLIFIER

New 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 CONDEINSER

s/

INPUT SPEAKER

FAN SWITCH
O O

Wiring diagram of the tone control. It can be
seen that the adjustable condenser simply
shunts the loud-speaker circuit.

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-
ceme inherent deficiencies in either the am-

OUTPUT
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Complete wiring diagram of the combined amplifier and “B” power

unit. “B’ power for the detector and R.F. amplifier

tuner to which this unit is connected is available at the upper

posts marked “B4+DET” and “B4+AMP”, The

transformer at the left is the power transformer, supplying both
low and high voltages for the amplifier and rectifier tubes.
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tubes of the IMPEDANCE —

four-winding
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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.

C is the tap-

Inside view of the tone control.
ped fixed condenser, T the tip jacks, FS the fan
switch.

Hlustrations courtesy the Sprague Specialiics
Company.

UNUSUAL CONSTRUCTION IN
GERMAN DETECTOR

HE serious attention which crystal de-

tectors receive in Europe is exemplified
in an unusual detector sent to Rapio 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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Side and front views of the enclose. crystal
detector.

[hustration courtesy Ideal Radiotelefon & .Ap-
paratefabrik, Berlin.

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

RADIO CIGARETTE BOX

FFLORIDA 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 cigarc.le has

b2en delivered at the right-hand slot. An-

other can be obtained at the left-hand opening
if the dial is turned in that direction.

Hiustration 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.
[Hustration courtesy  the
Grayine Corporation.

STORAGE “B” BATTERY

A new storage “B" battery umit contains a
luilt-in electrolytic charger designed speci-
f.cally 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”
hattery to other forms of plate supply, but
who often find the problem of charging a
vexing one.

In the illustration the battery cclls 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 enclesed in a brown
crystalline-finish case, and stands 1614 inches
long, 8V4 inches wide and 7 inches high.

ARM OF RHEOSTAT CONTROLS
FILAMENT SWITCH

SWITCH 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.

{lustration courtesy Yarley 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

N a new three-element vacuum tube in-
tended for use as amplifier, detector or
oscillator, the grid element takes the form of
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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
1s likewise split into two sections, each of

L T R TN RO RITR L YR TRTIIT

The three-element duplex I
grid vacuum tube, with | {
the glass and the front |
side of the plate broken ©
away to reveal the place- 5
ment of the internal cle-
ments.
Illustration  courtesy the
Magnavor Company.

R T T ATI IR PR

4
|
L

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 14
ampere for the filament and between 2215
and 90 volts for the plate.

UPRIGHT LOUD SPEAKER

AT 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 affa’r.
As can be seen in the accompanying phan’ m
illustration of the speaker, the loud-spe-liing
unit, S, is attached to the small end of the
horn, H. being hidden completely from view.

These illustrations show the construction and
appearance of the upright loud speaker.

Ilustrations courtesy Gemeo Mfg. Co.
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List of Broadcast Stationsin the United States

Radio o T 2 |Radio ? Radi Y & B
) P adio [} Radio 30
Call BROADCAST STA. §2 38 Call BROADCAST STA. 2] Call BROADCAST STA. £s §: Call BROADCAST STA. g5 3£
Letter Location 35 22 | Letter Location z2 Letter Location B 2F | Letter Location ;§ L;
N’ ~’ ~ ) S~
KDKA, !East Pittsburgh, I’a. *309.1 Var. Dall: i f
KBKA, (5 Bictevumn b " F50 VAT | KGDP, Tuoblo, coto Kzwz, Mants, BN o 9.9 20 | WOGH: Cf,ii}?ﬁ“”“‘n‘s SRRt I

(Various short-wave transmissions) KGDR, San Antonio, Te KZM. '0axland, Calif, 210 100 | WDRC, New Haven, (oo o
KODLR, Devils Lake, N. Di.......0-251 5 b Vaniiz, . 210100 | WOWF, Edgewood. L
KDYL Salt L i < . KGDW, Humboldt, Neb KZzRG, Manily, P, 1 400 500 WF, Edgewood, R.I.

KEX 'l;ortf alkeot ty, Utaly .8 250 | KGDX, Shreveport, La. NAA, “Arlington, Va. .. 5 1000 | WOWM, Newark, N, J.

e TRl W 71000 | KGDY, Oldham, S. D. WAAD, Cincinnati, Ohio 25 | WDXL, Detroit, Mich.

KEAD® Dhoomty Neb. - 0.7 5000 | KGEF, Los Angeles, Ca WAAF, Chicago, IIL. .... 500 | WDZ, Tuseola, 1L, ...

KFAF, San Jus:' él;.ll:f “i “93 KGEH, Eugene, Ore. WAAM, Newark, N, J. . 500 | WEAF, New York, N. Y

KEAEJ iy i Cal 3 aopy | KGEK. Yuma, Colo WAAT, Jeusey City, N. oo | WEAI, Ithaca, N. Y.

D g T -2 2000 | KGEL,' Jamestown, N WAAW, Onmha, Neb, ....380.4 & 500 | WEAM, Noith Plainfield, N

KFBC, San Diezo, Calit 5 130 KGEN, El Centra, Ca WABB, Harrisburg. Pa. ... WEAN, Providence, R. I
e e i, (e S0 100 KGEQ, Grand Island, Neb WABC, Richmond Hill, ¥. Y. WEAO, Columbus,” Oniio .

KEBL, Ererott Avash ... ‘i 109 KGEQ, Minneapolis, Miny WABF, Kingston, Pa. . WEAR, Cleveland, Ohio . .

KEBS Toorett N 3 9% KGER, Lonz Beach, Cal WABI, Bangor, Me. .. WEAU] Sioux Cify, lowa

KFBU, Laramie, Wyo. 3 500 &gglsj (I“?"UﬂlLCity. (.’I\'t' B WAsg ]I’llm{lejter, N Y a%g% k(upel))m:l Wise.

o) iyt ower Lake, Cali hiladelphi a. ambridge, 0.,

PR Wt ClEn cneg 38 120 | KGEW, Fort Morgan, Col WABK, Tofedo, Ohlo ... - WEBH, Chicago, 111,

KEDD, itaiee, Lisho o, 5 KGEX, Muscatine, Iowa WABW, Wooster, OBig «.e«- WEBJ, New York. N, Y. ......

KFDM, Reaumont, Tex. . G KGEY, Denver, Colo. . WABX, !Mount Clemens, WEBL, "New York, N.Y. (port. 100
KEDX, Shreveport, Li. 1 KGEZ, Kalispell, Mont. WABY, Philadelphia, P'a. WEBQ, Marrisburg, 1n. ... 10
KFDY, Brookings, §. Dak 8 KGFA, “seattle, Wash. WABZ, Xew Orleans, La. WA B, B e 24 100
KFEDZ, Minneabolis, Minn. i1 KGFF, Alra, la. >5 | WADGC, Akren, Ohio .... WEBW, Beloit, Wis, . BT 700
KFEC, Portland, Ore. . 1 KGFG, Oklahoma C 50 | WAFD, "Detroit, Mich. . WEDC,’ Chicagd, 11I, 19.9 1000
KFEL, Denver, Colo, ... 3 KGFH, La Crescenta, (1l 100 | WAGM, Royal Oak, Mich. WEE!, Boston, Mass. 186 500
KFEQ, St. Joseph, Mo, KGF1, Fort Stockton, Tes 15 | WAGS, Somerville, Mass . 0 5 | WEHS, Evanston, 111 0 3 100
KFEY, Kelloge, 1dabo . 4 KGFJ, Los Angeles, Cal; 100 { WAIT, Taunton, Mass. .. 9 10 | WEMC, Rerrien Sniings, Mich 4000
KFEP, Mcberly, Mo, oet 3 KGO, Oakland, Calit. 5000 | WAL, Columbus, Olio 9 5000 | WENR, Chicago, 11l ....... 1000
KFGB, Towa City, la. . H KGRC, San Antomo, 50 | WAMD, Minneapolis, Minn. 1 5000 | WEPS, Glouce:tel A 100
KFGQ. Iioone, Iowa .. i KGRS, Amarillo, Tex. 100 [ WAOK, Ozone Park, N.Y. 8 100 | WEW, St Louis, 3 1000
KER. Withita, Fans. 2 KGTT, San Francisco, Cali 50 | WAPL,” Auburn,” Ala. 3 1000 | WEAA, Dallas, Texas | 500
KEHA, Gunnison, ol 55 KGU, Honcluly, Hawaii WARC, Medford Hiliside, Aa 1 100 | WEAM, st Cloud, Minn! 10
KFHL, Oskalocsa, lowa KGW, Portland; Ore. . WARS, "!Brooklyn, N. . 5 500| WEAV, Lincoln, Nebr. ... 500
KFI, Los Angeles, Calif. . KGV- Lacey, \\ash ) WASH, Grand Rapids, Mielr. "% 500 | WFBC, Knoxville, Tenn. 50
KFIF, Portland, Ore. ....... KHJ, Los Angeles, Calif. 2 WASN, Doston, Mass. ... 280 WFBE, Cincinnati, Q. . 500
KFI0, Spokane, Washington KHQ, Spokane, Wash, 3945 19 WATT, Boston, Mass. (portable 8 100 | WFBG, Altoona, Pa. 100
KF1Q@, Yakima, Wash. ...... I'él't:)l((' Los_Angeles, Calif. (port.) 119.9 500 | WBAA, West Lafayeite, Ind. .*2i2.6 500 [ WEBJ, Collegeville, Mimm 100
KFIU, Juncau, Alaska Anita, Ia. . . T3 100 | WBAK, Tlarrisburs, Pa. ..... 5 noo | WEBL, Syracuse, N.Y 300
KF1Z. Fond du Lac, Wi KBS, San Francisco, Cali 0.4 5| WBAL, !Glen Morris, Md. 8 5000 | WEBM, TIndianapolis. Indiana . 250
KEIR, Marshalltonn, low KIR, Seattle, Wash. .. 581, 20000 | WEAQ, Decatur, HL. ....... 9 1v0 | WEBR, Baltimore, Md. .... 100
KEJF, Oklahoma City, Ol KKP, Seattle, Wash. .. J..360 15| WBAP, Fort Worth, Texas - 9 1500 [ WEBZ, Galesburg, TIL. .. 20
l|((FJJ|_ .}}storn,FOle ey KLDS. Independence, Mo. .....*110.9 1006 | WBAW, Nashville, Tein. ..... i1 100 w;g,ﬁ g?i"%llcl‘fet R.1. 100
FIM, Grand Forks, N. D nt, Mich. ..... 100
KFJR, Portland, Ore. .... WEHH, Clearwater, Fla. . 500
KF1Y, Fort Dodse, lowa P ‘ } WEI, Philadelphiz.’ Pa, . 500
KFJZ, Fort Wortl, Tex. WELW, Hopkinsille, Ky,

&F&é_ (\}Ir‘elcfj’er{]. inlos At the~ c10§mg date of this magazine, the list of broad- &’F.’ég‘ %‘L‘;I:El‘é’lhll}ianl;

KEKU, Lavtence, Kans. cast stations is subject to daily alterations, as regards wave- w;lﬁt Boea Raton, Fl.

. stings, Nebr. . H . » SrO0Xiym, N, Y.

|'§F|'_(Z TR Vi l‘engths, power, etc. We especially request stations mak- WEQ.‘;’ Lancaster, P,

e AL i, St ing changes at this time to send a notification to Rapro wabe: Sresherls e

KFLV, Rockford, 11 ... NEws in order that broadcast listeners may be advised as WGBF, Evansvilie, Ind.

KFLX, Galveston, Tex. . g ¢ Ang : WEBL Scranton. Pa. ..

KFME, Siow City, Towa soon as possible of the new conditions which they may ex- WGBH, Marshfield, Wis.

e St iy pect in tuning i the stations. yeEs: Rt ,

, a . Toavs ’ . 500
KFOA, Seattle, Wash. WGBX, Orcno, Me, , 73(,0
KFOB, Burlingame, Calil. 50 s 3 | WGCP, N b ; Z
llé;g#.Dmxlxé‘ Bl%]aech‘,:lb‘lnll. 03% 5 " WGES: Toun Far. T 2

, David City, Nebr. . 100 - GHP, Mt  Clemens. Mich bt

FOT, Wichita, Kans, 50| K 2 250 | WBAX, Wilkes-I Ia. ... k, N.Y. (
KoK, Ot s 1 159] KLX, Oakland, Cali 500 | WBBC! Brooklsm, N.Y. 1l WO, §§;2n§%L"' X

KEOY. Rt Paul, Mint 5 5o ) KLZ, Denver, Colo._.. 500 | WBBL, Rlchmond Vi WGMU, Richmond 1f"ll

KFPL, Dublin, Texas 3 50| KMA, Shenandoah, Iowa 500 | WBBM, Chicago, 11l WGN, Eigin, 11, ...
&FSM' Greentiile, Tex: 5 10 %mlsco,lanlag‘r‘%% OL'? L20 wggs %tosklely, Mich.” WGR, Buffalo, N, Y.

, L A les, Ca 3 5 g . il ssville, y .

NEPW, o ianiie Aol 6 998 | Ky, Fresno, Calit. ... 50 | WEBW, Nortolk, v, .. wews e, 3¢

KFPY, Spokane, Wash 3 100 KMJP, Kansas City, Mo. . 1000 | WBBY, Charleston, S, WGY, Schenectady, N,
KFQA, st. Louis, Mo. . 3 5000 | KMMJ, Clay Center, Neb. .9 1000 | WBB2Z, Chicago, 11l (normble} 213, WHA, Madison, Wis

KFQB, Fort Worth, Te 5 2500 | KMO, “Tacoma, Wash. .... o0 500 WBCN Chicago, 111, 5 WHAD, Milwaukee, Wi

KFQD, Anchorage, A] 1 100 KMOX, !Kirkwood, (St.Lo.) \10- .2 5 WEBES, Takoma Park, Md. WHAM, Rochester, N. Y.

KFQU, Alma (Iloly City 51 950 | KMTR, Hollywood, Calif. WBET, Boston, Mass. .. WHAP, New York, N.Y

KFQW, Reattle, Wash, 57 50| KNRC, Santa Monica, (alif. WBKN, Brooklyn, N, Y. WHAR, Atlantic City, N. J. 500
5;3 Seattle, d“ash 210 15| KNX,"Los Angeles, Calif. wgmﬁ. g’mdsideBN. Y. WHAS, Louisville, Ky, ..... 500

ollywood, Ca 1 500 a i etroit, Mich. WHAZ T)oy‘ N. Y. N N ‘,00

KERE, Beeville Te g8 230 | KOAE, Corvalis, Ore. . WBNY, New York, N. Y. WHB, "Kansas City, Mo, G
LS o iy P | k88 i ek aihmen in diea G . g

R (oum -,, AMo. 7 500 N » rmingham, Alal BC, Canton, Ohi
KFSD, San Diego, Cali 8 1301! KOCW, Chickasha, Okla. WBRE, Wilkes-Barre, Fa. . WHBD, Belllefont'ull]]leo Ohio ](]18
KFSG, Los Angeles, Ca 75 500 | KOIL, L|ounc;1 Bluffs, lowa WBRL, Tilton, N. H. . WHBF, Rock Isl.xml,'lll . 100
KFUL, Galveston, Tex. 558 500 | KOIN, !Sylvan, Ore. ... WBMS, Union City, N.J. WHBL, Chicago, Il (no't 7 5o
KFUM, Colorado Spri 9.9 100 | KOLO, Durango, Colo . WBRS, Brooklyn, N. Y. ... . WHBM, Chicago, 111 (nm-:‘) 7 20
5?82- . Louis, Mo 5.1 500 KOMo, Seatile, i) vV;g?OChWellesley Hills, Muss. WHBN, St. Petersburst, Fla. . 238 10

B ver, Colo. . ’ i 56
KFUR, Qzden, Utah .. ... 531 50 | KPCE, Seattle, Wash. .. WEZ, thast Sorinefeld, s WEE Mompiie Tonn. 117 2% 8
KFUS, Oakland, Calif. KPIM, Prescolt, Ariz, .. WBZA, Boston, Mass. WHBR, Cincinnati, 0. " 57 300
%Feg s‘a]t IcnkeC( ft? &I;gc Sﬁgsaﬁ:ﬂgdsnﬁifcam' a(é;\\([;’ Storrs, Conn. .. WHBU, Anderscn, Ind. ... 8 10

enice, Qa R E H 7
KFVE, St. LQS“, “01 KPRC Mouston, Texas . CAE. ("\nton, Blode o WHB‘\,V thiladelpl,n,x M o J.r 100

X K ! x WCAE, Pittsburgh, Pa. . WD WD B eh A 250 50

REVE: Bl KRS i e HEA. Lo T
ston, Texas ... 8 4 “niversity Place. Neb. EC, Rochester, Y 100

KFVN, Fairmont, Mi KQW, San Jose, =

KEVR' Denver, Colo. ... 50 | KRAC, Shreveport, W&?h T}‘(:{ll)?dzz]d’\:“l;n' i wnr(c C%gl\lecﬁm Om S

KEVS, Care-Girardeau, Mo. 50 | KRE, Berkeley, Calif. WGCAO, Baltimore, Md. WHN, New York,

KFVY, Albuquerque, N. Mes. 1o | KRLD, Dallas, Tex. .... . b2 WHO'

bz o KROW, D % WCAR, San Antonio, Texas . Des Moine

W e e 2 5% | Krox, oA e ! {‘,’,gﬂ, Rapid City, 5. D. .. lRR o C

» ¥ » Ca o N h "a. untingt §
KFWF, St. Louis, Moa. . 2 500 | KRSC, Secattle, “ash- WCAX, Bu:lrnétlo)n,mvél WHT, "theerfield. 111 30
KFWH, Bureka, Calif. .. 1 100 | KSAC, M;\nhattan, Kansas wc;\z' Carthage, 111. . WIAD, Philadelphia, T 100
llé;wm Q:bn Francisco, Calif. 0 500 gBA. 'ﬁmev(e:norc La. .. WCBA, Allentown, Pa. . WI1AS, Burlington, low 100
KW Aal;l'\nd, Ccalif. ... .3 9 500 ’ CJ.qSl(il‘JX_ ity, Ta. WCBD, Zion, Il ... WIBA, Madison, Wis. 160

2 Aralon, Calif. .. 211.1 250 | K8D, §it, Louis, Mo. .. wcaz New Orleans, La. ... WIBG, Elkins Park P 50
KFWU, Pineville, La. ,.238 100 | KSEI, Pocatello, Xda. .. CBH, University, Miss. ... wiBL, Tlusiing, N. Y 50
KEWY, Portland, Ore. . 212.6 50 | KSL, 'Salt Lake City, wcam Baltimore, Md. 9 WIBJ, Chicago, 11, {por.).... 50
|5A-xs Big Be'\r Lake, Calif 2026 500 { KSMR, Santa Mana- Calit WCBR, Providence, R.1"" {pori.) 554 100 | WIBM, Chicago, IIL (mn).. 10
GEXD: e, Tl T 0| Sl wess, mondur U GO afe 2| MIBE dhie

o s esa430. 2 S, , M o L ) * Y eubenrille, .

KFXH, El Baso, Texas . JIeis 50 | KTAB, Oﬁklnnd Calif. WCFL, cnfé‘ql},o,bﬁu. .au “""L ﬁalf 5ggg WIBS, Elizabeth, X Jhm

KFXJ," Edzewater, Colo. . 9157 15 | KTAP, San_Antonio, T WCFT, Tullahoma, Tenn 255 °19| WiBU, Poynette, “15.

KEXR, Oklahoma City, Okla. 2112 15 KTBI1, Los Angeles, Calif. WCGU, Lakewcod, N. J 500 | WIBW, Chicago, TiI. ")

KFXY, Flagstaff, Ariz. .........205.4 50 [ KTBR, Portland, Ore. WCLO, Camp Lake, W 50 | WIBX, Ttica, N. Y,

5:;5 ggﬁ.-trgn c’;‘m ..zn.g %g 'lgn; Hot %tnrmg;. Ar WCLS; Joliet. 11l 150 | WIBZ, Montgomery, Ala. .

S 0§ » Muscatine, lowa WCM A Culver, &8 WwICC,

KFYR, Bismarck, N. Dak. 48 10 | KTUE, Hauston, Tex WCOA, Pel:xg-:golal,ng] H WIL,cS .B”gugfsrzm:\tm Cf)nn.

KGA, Spokane, Wash. I KTW, Reattle, \\ 3 WCOM, Manchester, WILL, Urbana-Champaign, I11. 272.
ﬁGAR Tueson, Ariz. o0 .8 100 | KUJ, Seattle, Was WCOT, Olnesville, R WIOD, Miami Beach, Fla. ......247.8 1000
GBS, Seattle, Wash. ..... 227 100 | KUGA, Fayetteville, WCRW, Chicage, 111 WIP, Philadelphi th oo 3.2
KGBU, V‘I\Btcluk.m Alaska 9 500 KUOM, Missounla, Mont. WCSH, Portland, Me. . WJAD, Wace, Texas ...
I&GBX, St. JDS?DII: Mo. ... '8 50| KUSD, Vermillion, S, D WCS0. Springfield, WIAG, Norfolk, Nebr. .

GBY, Shelby, Neb. .6 50| KUT, Austin, Tegns WCWK, Fort Wayne, In WIAK, I\okomo Ind, .....

xees xen Ny, 1| ket Tl e Weus,, Wi, coin. AN, coo Bl

KGCB, Qklahoma City. Oflal i1 100 | KVOS, Seattle, Was WOAD,  Nashvie, Tenn. . WIAS, Fittsbirmn: b .00
KGCG, Newark. Ark. ..... 2 100 KWCR, Cedar Rapids, WDAE, Tampa, Fla. = WIJAX, Jacksonville, Fla. .

Kgng q:r\‘azni. i‘\el')r .5 5{)9 KWG, Stockton, Calif. ... wgﬁr, Kansas City, Mo, aJAY, Clevelangd,
K o & ntonjo. Tez. 5 5 KWKC Kansas City, Mo. G, Amarillo, Texas JAZ, '\Iount Trospect, 111
KGCL, Seattle, Wash. 38 10| KWLC, Decorah, Iowa .. WDAH, El Paso, Texas WIBA, Joliet, TII. ........

KGCN, Corcordia. Kas 2 0 | KWSC, Pullman, Wash. ... WDAY, Fargo, N.D. wJBB, St. Petersburg, I'la

%GCR {l[mokingsh SD qg: 10 KWTC Ranta Ana, Calif. . WDBE, Atlanta, Ga. WIBC, La Salle, TIL ....

I(ch, ‘&S“““\" C e m 103 KWUC, Te Mars, Towa .... WDBJ, Roanoke, Va. ..... WIBI, Red Dank, N. J.

Kggi\( Dell a}'{amlg:‘tg bk 511 15| KWWEG, Brownsville, Texas WDBK, Cleveland, Ohio ... wiBK, Ypsilant

KGDE, Barrett, Minn, . 354 50| KXL, Portlend. Ore. ..... WDB0, Winter Park. Fla. WiBL gD ccatur R

KGDJ. Cresco, Towa .. 2112 2 | KYA. San Francisco, Calif. WDBZ, Kingston, N. Y.. By o| WIBO, New Orleans,

KGDM, Stockton, Calif. .......217.3 5! KYW, Chicago, Il ...... WDEL, Wilmingten, Del. \vevvr...206 100 (Continned on izage 1251)

*Standard or constant frequency.
1Location of transmilter only.
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Radio

News for April, 1927

RADIO INTERFERENCE
OUTLAWED

HILE 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 anv
electric device causing interierence 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

N  English manufacturer of “valves”
< (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
stuggested 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!

ORT AU PRINCE sounds

something like Bordeaux,
France, and the Haitian station
HHK announces in French. Many
fans have written Rapro NEws that
they have heard Bordeaux: and this
may explain to some nthcr.s‘wh_v
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.

EAST INDIAN RADIO
HE Dutch Colonial government has re-
moved the restriction, hitherto preventing
the ownership of radio sets and licenses their
possession in the East Indies. I.t does not
appear that transmitting is permitted.

LONGEST “WIRED
WIRELESS”

HE  220.000-volt  high-tension

power lines of the Pacific Gas &
lilectric 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.

CANADIAN WAVE CHANGES
\VITH the problem of interference hy
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 heen 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
HE unrest of the awakening East is to
find no echo by radio in Siam, where a
roval edict forhids 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 nqval hospital, to which the Amer-
ican Legion post has just presented two

© Underwood
& [nderieood

HE FOUND PIRATE GOLD RY 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

RELAND is to have its third broadcast

station, the FFree 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)
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IN THE NORTH STAR STATE

HE 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 davs later it was sent in.
by dog team over the 85 miles of
irozen lake—II". L. Lawrence.

A RADIO GRAFTER'S SCHEME
TEW YORK has had a murderous ‘‘radio
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.

STATION IN MOURNING

T HE 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

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

FURTHEST NORTH

TATION 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
researchh work on the aurora. It
transmits on 575 meters at 3 p. m,, E. S. T.

LINKING PLANE AND HOME

OW that radio telephony from trains is
1 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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A ‘“proof of recep-
tion” card from a
Cuban station.

N the carliest days of the radio broad-
cast era, 11 which we are now 11\.'mg,
a receiver was judged almost entirely

by the number of distant stations it
could pick up. At that tir}]e, 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 vyet
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-
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; Super-DX Reception

' | San Pedro Enthusiast Receives Programs from All Continents | ..

By HERNDON R. GREEN

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

ANTENNA EQUIPMENT

AMr. 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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The ropes supporting the antenna pass
through pulleys at the top and continue
through screw eyes down to the base of
cach 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 oi 16
{eet of V4s-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 icet,
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 tlie 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
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
vears 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
cvery 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 [nanifics
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 tryving 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

I T T T R N R R TR |

T HE 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.
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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.
never fall, dear.,” she says, frigid.
lay down voluntarily.”

Now you know why

“You
“You

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 orphai,
single and endowed by a father that cleaned
up in a dozen places, even behind the ears.
Also. Jerry Lawson has a healthy heft for

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-dn,
and sets down on a loose pole transformer,
and observes.

As I gazes, it wanders into the vuoid
between my ears that Jerry Lawson isn't
to be sneezed at when it comes to lonks.
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 thie 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

(Con'inued on page 1282)
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“Plaxthings!” repeats Helen, like a spoiled
kid, “I tell vou I won’t stand for it!"
“Indeed! And if T tell vou vou shall’”

wway americanradiohistorv. caom
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HE 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
cven 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 davtime than during the night. Sev-
cral fairly distant stations could be heard
in  the latter part of the afternoon,
with increased signal intensity as night-
jall  approached, and with greatly in-
creased intensity after night had fallen. Al-
so. certain distant stations could be heard
with great intensity, but with bad fading in
between. With the exploitation of the broad-
cast carrier-wave tests by Dr. Pickard and

A New Field for Experimentation

The Tabulation of Received Carrier-Wave [ntensity

By JOAN F. RIDER

Radio News for April, 1927

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.

cthers, the writer considered the conditions
existing at his place of reception ideal for
similar work, and proceeded to construct

simple equipment for the purpose.
@
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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 instrimments 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

egistering 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 AF. amwplifier to the R.F. and detector
arrangement permits the utilization of the
entire combination for regular reception
while the measurements are being made.
The m1c1 oammeter in the crystal rectifving
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 ampllfvmg power of the
receiver day 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
day. This means that a certain amount of
energy from a local source must be fed into
the receiver and the intensity of this car-
rier tabulated before the tests are made. For
all ordinary test work a simple radio-fre-
quency oscillator will function as the local
source of oecillation providing the output
of this oscillator is held constant and the
distance between the oscillator outnut coil
and the input of the receiver is maintained
constant. By properly operating 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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five microammeter of the portable tvpe ers are used to facilitate the adjustment of er and a thermocoupled galvanometer to in-

shown in the accompanying illustrations or
make a tour of the reputable second-hand
stores dealing in such micasuring instru-
ments, and buy a used meter.

The complete installation, less the radio
{requency oscillator and the loud speaker, is
shawn in Fig. 1. Reading from left to right,
we see the R.I%, amplifier, the microammeter
and the ALF. amplifier.  The crystal recti-
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the voltages so that they will be constant
cach day during the test period. If these
applied D.C. \oltages are maintained at
constant values, we can asswme that the am-
plifyving 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
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FIG 3

The left-hand inductance has 15 turns of No. 24 D.C.C. wire on a 3-inch tube, and its series fixed

condenser has a

fier can be seen in Fig. 2 adjacent to the
radio-frequency ampliﬁc The radio-fre-
queney amplifier is tuned with a three-gang-
drum  condenser, thus permitting single-
hand mampulanon 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
hetween the coils, no trouble is encountered
{rom 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. IF, amplifiers. These met-

value of .0004-mf.

aerial system of the R.IF. amplifier. The os-
cilfator 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-

dicate the current flowing in the oscillating
circuit. If this current, the separation be-
tween the oscillator and the R.IF. 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 mtercsted in learning the steadi-
ness of their carrier in different parts of the
surrounding territory, and the system shown
herewith permlts the attainment of some
very iuteresting 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-
cd 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-
ricers, notations should be made every minute
or even half minute, while with local station

(Contined on page 1293)

Fig. 1. The radio-frequency amplifier,
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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

NN e e 1B B g

HIS article is the first of a

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.

ann

HIE Browning-Drake circuit, instead
of following the path toward oblivion
of many other circuits which tem-
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
IFred H. Drake, engineering students at Har-
vard University, undertook, at the sugges-
tion of the radio editor of the Christian

By ARTHUR H. LYNCH

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.

As a result of their researches, Browning
and Drake were able to design the trans-
former, used in their original experimental
set, shown helow. Measurements made on
this particular receiver showed a perform-

-DuAL IMPEDANCE UNITS .
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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
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two stages and a
power tube in the out-

put stage.

B+DET.

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 1mp0rt'mt con-
mn the design of
trans-

structional details to watcl,
a highly-efficient

radio-frequency

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 ampllﬁcauon with a view to
determmmg 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-
mulze and equations which would enable
them to determine and predict the theoretical

Above. at left. one of the four-tube receivers.

amplification became available. At right:

an impedance-coupled 5-tube set of a later penod
the home constructor, and its mechanical, as well as electrical merit, made it a favorite.

formers, are: The use of low-loss conden-
sers and low-resistance secondary coils, and
the muinimization of capacity coupling be-
tween the transformer primary and sec-
ondary. Such coupling induces a current in
the sccondary 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.

Because of their simplicity of construction, this type

of tle factory assembled receivers.

www americanradiohistorv com

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.
TFFor this purpose, 24 turns of No. 30 double
silk-covered wire should be wused. 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 \\ould 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 hetween three and four
times. Practical experiments soon confirmed
this prediction.

Incidentally the addition of regeneration
not only materially increased the distance-
getting ability oi 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

until other forms of
Browning especially for

was exceedingly popular.
This was designed bv Mr.
Even today it will not suffer by comparison with many
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of 20 turns of No. 26 wire on a bakelite
tube 24 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 engincers have worked on differ-
ent tvpes 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 perfccted 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
svstems. 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.IF.
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-
ju;'tcd to meet the rcquiremcnts‘of any set.
By altering the phase of the R.IF. plate cur-
rent of the R.F. amplifier tube, oscillations
due to plate-circuit encrgy 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 s
shown above, may be “one-hole mounted”
under a sub-panel with just its adjustment
screw exposed, or else may be mounted on
a haseboard with thé two screws provided
for the purpose. The case is of molded
balkelite.

With 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 19V
R.IF. amplifier tube with one of the 201A
tvpe.  Not only is the reliability and sta-
bilitv 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
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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,
thr_ee stages of resistance-coupled ampliti-
cation.

During the past year great strides have
been made toward the perfection of audio

+B DET. A+ +B  +B (MAY) amplification. Transformer engineers, par-
FlG 2 ticularly George C. Crom, Jr., have devel-
Lt oped transformers which give truly remark-
- able results; almost equal in fact, to the
(Continued on page 1266)
A ————s AMF K ME_ M . o
HIGH MU HIGH MU F p71 T B
Fig. 1. The standard X - '—O |
Browning - Drake circuit. 7 | LS,
Fig. 2. A two-stage > i 5
transformer-coupled A.F. o % ! | ‘
amplifier with an output b= fres { |[ i
filter, Below: The Phasa- = £ | 1 ] 1
trol, a stabilizing device : g t | '
which Mr. Lynch has in- =_ [ S ]
corporated in the B-D = |
rzce'ver. L + T
>
¢ [ i '
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o] N
+8 DET - A+ +8 MAX,  FIG. 4 |
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. HIGH MU i My T 170 7
~ l
Fig. 4. A three-stage re- l] =
sistance-coupled A.F. am:
plifier employing a grid
impedance for the power ||
tube to eliminate ‘“block- - +
ing.” Fig. 5, an imped- c L ¢
ance-coupled A.F. ampli- (
fier with power tube and
output filter. & |
+B DET. - A+ +B MAX FIG 5 \

A suitcase receiver made at an early day with standard parts which were on the market at the

time.

www.americanradiohistorv.com

Room for the batteries is found under the base, which is on hinges.
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A Transatlantic Radiotelephone Receiver

Local Oscillator In Long-Wave Set Supplies Missing Carrier Waves

W ar g

THE possibility of hearing the
transatlantic radiotelephone con-
versations has fired the enthusiasm
of many radio fans, some of whom
have already availed thémselves 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.”

T L

INCE the advent of radiotelephone
conversation between New York and
London, many people have inquired
whether it would be possible to hear
these conversations, provided their receivers

By GEO. SPELVIN

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 he
heard with the ordin-
ary broadcast receiver,
consists of a carrier

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 Llectric Co.

wave and two side bands. The carricr
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

DED,
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 C1, condensers; R, rheostat; SP and $B,

sub-panel and sub-base; T, A.F. transformer; C4, 1-mf. condenser and C3 (lettered above C2)
and R2 grid leak and condenser.

www americanradiohistorv. com

vou 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 fum-
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
entifely suppressed. The manner in which
this is done was explained in the March,
1927, issue of Rabpio 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 four-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..F. type having a capacity of
20005-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
basehoard and an elevated sub-panel. This
platform is constructed over the two audio-
frequency transformers, T and T1, 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, .3 and L4, and SM being used for
the oscillator coil, 1.2. 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 it 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 connccting 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 5260 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. Tuhbes of the 201A type
may be used throughout, but if the experi-
menter prefers he can use a special detector

T1, A.F. transformer; L1, antenna coil; L2, oscillator coil;
coils; C1, oscillator condenser; and C2-R1 and C3-R2,

L3 and L4, secondary and grid
grid leaks and condensers.

Photos by courtesy of Pacent Elcc. Co.

£ b I i s mnmmommamini oD U I
SYMBOL [0wsit;| NAME OF PART | ofpaRr REMARKS MANUFACTURER #
L1,L2 |3  |Duo-Lateral coil [1,070turns| Lonz.F=w Colls 1 _
13,14 3 Duo-Lateral coil [1,250turns | Long-Wave Colls 1
Eé}j»z Var, Condenssrs [+9005 mf{. | SLF type 1 17,8,9,14
c2,c3 2 Grid Condensers (40705 mf, | ¥ith grid-lesk clips 2 |a20,21,22,23,28
= o4 1 [Fixed Condensor [1 mf. By-yass 2 |20,21,22,23,28
E 1 |Rheostat ~ loonms © |11, control to a1l tubes 1 [14,16,17,18,29,29
— RLRZ |2 |6rid Leaks 2 e | |2 |e2,24,27,%
T, T 3 AP, Transfor:ers [3tol ratio ”}.'ew tyve S 1 7,8,14,25,26
K J1 |saex || pouble etroutt. First audio 1 [16,18,19
1 [gaex | stngle circuit. Output 1 |15,28.19 _
S sv |1 [Filament swten | . o 1 [16,18,19,29
= m 1 - bou mounting For three coils o 1 o
st |1 |cotl mounting | | For ome comx h
2 Dials o Vernier type o 1 14,7,8,17
ID Sockets - -hlﬁ.‘_typa Won-mic rophonic 1 [4,7,14,30
|4 |Tubes 5v. 1 arp, | Standard type 3 10,11
E P a1 | frxaaxsiee 16 N12,13 B
sp 1 Sub. panol R 5 X6X1/2% (wood) .
SB L Sub-base | _ {10 x4 x1/2" (a00i) !
Ty e ostryp 70y 2/+ ¥ af1en 6 [12,13 -
s emamzrests | | - (TR T
| #8%2 |rroxun wire S 5 L

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

| Pacent Flectric Co,

|7Hartin-Copeland Co. (Marso)

2 Electrad, Inc. B
3 Radio Corp, ~f America

19Yaxley M{g, Co,

_4 H, 3, Eby Co,

204Aerovox Wircles: Corp,

5 Beldsn Mfg., Co.

21 Polynet Mfg, Corp.

6 yicarta Fabrjcators _
7 Stlver Narsnall, Inc.
8 gamson Electric Co.

22Tobe Deutschmann
238angano Electric Co.
241nt. Resistrnce Co, (Du.how)

9 Hammarlund Mfz, Co,

25 pmarican Transformer Co,

10 E, T, Cunningham, Inc.

26 411 American Radio Corr,

T ¢, . Mig. Co. (Ceco}

27Dsven Raiio Co.

%_msmt_ign_(h, of Amar, (Ineuling28Dubilizr Cond, & Radio Co,
[

14 Genaral Radio Co,

Amarican Hard Rubber Co,{Radion)2%Allen-Bradley Co.
~ 30Benjamin Elettric Co.

15 X.T, Railo Labs.
i6 H, H, Frost

FORM COPYRIGHT _EXP’ERIMEN‘HZR i’UB. co, 1927
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE
USED IN THE ORIGINAL EQUIPMENT DESCRIBED

I{ you use® altarmate parts
instead of those Nsted in
the first column of manue
facturers, be careful to
allow for any possible
difference in size from
those eriginally used in
laying out and drilling
the panel and sub.bases

THE MAKERS OF THE PARTS

HERE.
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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 emploved then it
will be necessary to use a negative grid bias,
on the 112 tube, of 9 volts; otherwise 414
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 bhroadcast
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, L1.
Next comes the grid coil, 1.3, of the oscil-
lator. In the single mounting, SM, is the
plate coil of the oscillator, 1.2,

Close coupling should exist between the
grid coil of the receiver and the antenna coil ;
somewhat looser coupling between the an-
tenna 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)
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A Complete ““A and B’ Socket Power Unit*

Adaptable to All Receivers But DesignediExpressly for the LR-4 Ultradyne

By R. E. LACAULT

L.

RACTICALLY 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-

e

s

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.
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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
ig. 2.

Right: Side view of the

A" and “B” power unit.

The parts are as designat-

¢d in the large view, be-
low.
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A top view of the alternating-current “A” and “B” socket-power unit. Ch is the charger which is
a filter unit. 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 ghe ﬂlan‘ffmtless rec-
tifier tube and S its socket. R1 and R2 are the “B” voltage regulators, which are “by-passed
by condensers C1 and C2. SW is the main control switch, which turns on and off the whole unit.

*Rapro News Blucprint Article No. 14, (Photos courtesy of Radio Electric Laboratorics)
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FOR FILAMENT
© OF POWER
AMPLIFIER TUBE

FI1G.1

\HE 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 Rapio 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 I4-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 214-ampere charger of the chemical
tvpe is satisfactory, but for larger sets a
bulb charger oi 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 1o control the “B™ voltage supply to
the set.

Ii 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.

IFig. 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.

It a small charger is available and it is
desired to use tlus with a set containing

A front-panel view of the completed unit. R1
and R2 are the "B voltage regulators (eaci
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 cight 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 Ultradyvne.
In this case it is necessary to use a slightly
different arrangement to control the grid
hias, 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

At
FOR POWER
AMPLIFIER TUBE |
FILAMENT, / ‘
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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 are.put 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.”

www.americanradiohistorv.com
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the amplifier, and may be used if it is de-

sired to reduce the filament consumption. In
a o this case, small tubes consuming' gnly 14~
Left: Circuit diagram ampere at 1.1 volts, such as the \WWX-12, are
showing the use of a ser- Used so that when they are connected in
¢ ies-filament connection for  series, five of them take no more current
| five 'WX-12 tubes. to  than one S5-volt, %4-ampere tube.

MODULATOR R.F. STAGE 1T-RF X RFE
g1 ] )
oL ol by o
i

| I N ¢ -~

i J

e 1 Its. d th .
—— ,'\" 500.000 OHAd ::c‘:iodsof v;;azinga{‘he g,ig The use of such small tubes increases the
0o | Siwxe POTENTIOMETER " VARIABLE of each one. This method  selectivity, due to their small grid-plate ca-
S TUBES ON PANEL RESISTANCES can be applied to almost
IN SERIES _ -QSCILLATOR any superheterodyne re-
o ceiver. :
— Below: Constructional — 7 §— Rh—t—iy 13"
layout of apparatus __,+_ — -
@‘ DETECTOR mounted on the wooden 7 L -t
=V sub-base. A is held in o
20 OHMS ~ place by wooden strips. —_— ]
¢ The condenser bank C is ALL WOLES ]
AU 5T AuDIO bound to T with a brass Y OTHERWISE AARRED 2
Pt bracket. ! ARE 8z DI &
-A ) 6V. . +A’. D - :_
FIG.3 — % — " HaLes., | =%
— =0 - C
e —
;-—*’rg — z—
=t | g
e Y
c2 Cl (g L e
. 1 2 p——  — 5 — T -
o | e el [ &= | L_® !

L Drilling layout of the panel for the “A" and
“B" socket-power unit. &
— = i
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, which®is quite stable and functions with
negative grid bias on the tubes. This ar-
rangement increases the efficiency of the am-
0@ il
l@ The whole unit is built on a board. awith
a control panel supporting the various bind-
ing posts, voltage regulators and switch.
The cord supplied with the power trans-
TG T former of the “B” unit may be cut and
| spliced with that of the charger, thus per-
s — i 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 *A

and B” power may be turned on and off hy
| =) c = 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
o e 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-

H””lh et

- WL y, +5 ——
‘) 1 g ’.\?AX ] % ’
——9 |
!' r l ‘
5\ % AMP
POWER |
{ TUBE .t E5N -
2%, KUDI0 C- LEAD. ¥ N ,
TRANSEORMER 2000 OHMS )

FIG.2 i A4 '

This shows how to connect the filament of the

power tube to the power supply unit.

voltage for the grid is supplied by the drop of
potential across the 2,000-ohm resistance.

cludes 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 has 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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The loud-speaking ship completed.

ANY ingenious attempts have been
essayed by ambitious manufactur-
ers, to make the very necessary
loud speaker slightly more decor-

tive 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 houschold 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-

N 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.

0 e

A Shipr-Model Loud Speaker

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.

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.

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. Superregen- -
The Prizes

First Prize ... ... .00 =
Second Prize .. i
Third Prize....oooooeeeeeenen 3
Fourth Prize q
Fifth Prize ... g
Sixth Prize i
7th, 8th, 9th, 10th and 11th
Prizes, $5.00 each ............. 25.00 é
$300.00 :

T T T eI TR T T T T I T T IS a
erators, in other words, are “tricky.”

Nevertheless, some time in the future, the
Superregenerator will come to the fore
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$300.00 PRIZE SET BUILDING COMPETITION

The Best Superregenerative Receivers Will Win Prize

again and, when it does, the present-day
sets will probably become obsolete. All
this, of course, belongs to the future, but
it is Rapro 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 Rapio 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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A top view of the electrified Hi-Q receiver, with the shield covers removed. The power pack is on
in the center. and the A.F. amplifier on the right.

The Electrified Hi-Q Receiver*

A Set Which Operates Directly from the Lamp Socket

By ALGER S. RIGGSi
€2 (Vv

z)
o/

the left, the R.F. amplifier stages and detector
The parts in the receiver proper are: L, antenna coupler; L1, L2 and L3, R.F. transformers;

Radio News for April, 1927

C. C1. C2 and C3, the variable tuning condensers; C4. balancing condensers; C5, by-pass condensers; V, V1 and V2, R.F. tubes; V3. detector

tube; and R, grid leak.
and L6, power transformer.

o T

HE radio receiver described in
3 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,

i
ey

e

i

A HE 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-

*Rap1o NEws Blucprint Article No. 15,
+Chief Engineer, Rossiter, 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,
cven 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 power pack, R7 is the line-voltage regulator; C9, condenser bank; C10, output filter condenser; L5, filter choke
On the audio panel T and T1 are the A.F. transformers; R1 and R2, fixed resistors for voltage regulation; V4, first
A.F. tube; V5, power tube; and V6 rectifier tube.

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.IF. currents are carefully by-passed in each
shielded compartment, to prevent interstage
coupling through external leads.

QUIET OPERATION ON A.C.

The* audio svstem approaches as close to
perfection as is possible at the present time.
In spite of complete A.C. operation (swithout

@3 e

A rear view of the completed receiver.
lamp socket.
S are the aluminum shields.

www americanradiohistorv com

CP is the cable and plug for connecting the set to the
LC is the line cable connecting the power pack with the receiver and amplifier.
The units are mounted on a wooden baseboard, which is supported
by heavy brackets.,
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trickle chargers, liquids, or other undesirable
ieatures), the set is as quict 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 owmner 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.

17 16 15 14 21l 10 9

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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The schematic circuit diagram of the complete power-pack unit.

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
The 2-mf.,

and R6. All three are connected in series with the taps taken off at definite points.

In comparing this with the pic-

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

| na || g

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 bottem 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,
314 inches from one eud and %4 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.

3 ﬁ_|'|\u::|1njlr}l:i.ll(;t-u.;.nn
AN T\

S .

Ls

{ Bl o v
NSNS

The constructional layout of the electrified Hi-Q receiver.
part of the actual wiring before all the sides of the shields are put in place.
side of the panel is the volume control R3.

www americanradiohistorv com

Great care should be taken in building up_ the units, as it is necessary to complete a good
Full instructions are given in the article. The knob on the left-hand
All the drilling details are given in the drawings oh page 1234.
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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.

Two sockets may then be mounted on the
base 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-

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

An 14-inch screw is inserted in each of
the two holes along the extreme right hand
edge of each shield base and under the heads
of these screws are mounted loosely four
0.5-mf. by-pass condensers, as shown.

TO PILOT LIGHT
. ]
A

TO ARM OF
AERIAL SWITCH

BUNCHED LEADS

BOTTOM OF
1st R.F. SHIELD

BOTTOM OF
2nd RF. SHIELD

BUNCHED LEADS

o L
BUNCHED LEADS T

e i

Er

BOTTOM OF
DETECTOR SHIELD

BOTTOM OF
3rd RF. SHIELD

BUNCHED LEADS (1)

The picture wiring diagram for the under side

number, identical with that given for the same number in the diagram of the upper side.

of the receiver,

Each of the wires passing through the holes in the bottom of the shields carries a
C6 are the A.F. by-pass condensers.

The terminals marked

1 to 17 connect to the terminal strip carrying the line cable from the power pack.

www americanradiohistorv com
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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

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 tlie 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 pesition it

be taken from the drawing below,

is almost impossible to make connections in-
side them.

CONSTRUCTION OF POWER PACK

For mounting the power pack, a wooden
baseboard 7/16x11x5%4 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, 1.6, 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,

The power transformer is now mounted
with leads 1 and 2 at the back, by means of
four flat head machine screws countepsunk
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, 1.4-1L5, 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 ecach choke.
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Drilling and constructional details for the audio panel, power-pack support, condenser clamps, terminal lugs and the terminal strip.

TERMINAL STRIP
All these

parts are made from high-insulating material: with the exception of the terminal lugs, which are brass.
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Above: Drilling details for the front panel of
wiring plan for the power pack unit.

the electrified Hi-Q receiver, All the necessary dimensions are given.

The numbers in circles refer to those on the terminals of the power transformer L6.

Below: Complete picture
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 co

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,
34-inch from the top edge, and 34-inch from
the left-hand side, as the shield now faces
the builder. An l4-inch socket bushing is
inserted and fastened on the inside with a
lock nut. This shicld 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 14 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, thiree-
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, ¥4-inch from the
left side. Measuring down on this line,
34-inch from the top, a 7/16-inch hole is
drilled. A 11/16-inch hole is then drilled.
1% inches from the top, and another onc
the same distance from the bottom along the
same center line. The smaller hole is-bushed
with a T4-inch socket bushing and lock nut.
while the two larger holes are bushed with
34-inch socket bushings and lock nuts. This
shield section may now be mounted in place.

Two l-inch brass straight angles are sol-
dered toé the opposite ends of the base of
the 4-mf. condenser, Cl0, 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 RG, are
now mounted verticalty along the left-hand

(Continued on page 1268)

nnected up in the unit, until all leads are accounted for,

QOtherwise you may make a mistake.

F————————

TO VOLUME

CONTROL

ON PANEL

(R3)

L

TO SWITCH -==—=]

ON PANEL

T S
CHpee O 6

THESE NUMBERS REFER TO TAGS
ON TRANSFORMER LEADS
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DANCE 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-

The Giant-Tone Radio Violin

Radio Gives a Small Violin Foghorn Volume

By R. F. STARZL

Radio News for April, 1927

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.

v a

N

CARBON BUTTON MOUNTED

BATTERY AND .
MODULATION TRANSFORMER

FIG. 3

CARBON H

BUTTON

WASHERS
VIOLIN AT
SOUND HOLE

FIG. sz

\

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-

ALt nlBE.
THARICOENS K

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 wviolin. The expensive
studio microphone was returned to the lacal
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-

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)

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 americanradiohistorv com
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Building the

O doubt, many readers of Ranto

News have followed with attention

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 scen in
FFig. 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-

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 mnecessary that the rods be
WIRE —TUBE BASE
RING
SPRING

CARD - -
BOARD PoINT
DisC
BRASS -CONTACT
NUT \iRONGS

& 7 TOB™+
T0 TUBE MADE FROM
PHONE CURTAIN ROD

FIG. 2
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-

( -
45V, A5V _ 4]
— TrarprE
e }t,_.
‘ "B~ BATTERIES A4V

£

¥

--Jg/ AUDIO TRANS.
—— WINDINGS

\ LTI gl
BINDING POSTS Above is shown the as-
e sembled Tromborad with
P 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

shows the position of the
audio-frequency transfor-
mer, the windings of
which are used as shown
in Fig. 3. At the left are
S the constructional details

RHEOSTAT
.-"’-’/ -

199 TUBE
. CONDENSER

=
LOUD SPEAKER | __,ﬁff e

1] of the Tromborad. Each
part of the instrument is

UNIT I|'"P'10U'I'HF>IE(‘,E'

RUBBER ADAE’TER swiTeH
u FIG. |

%
|RON

f plainly designated, so tr:o

trouble should be had by

SLIDE the constructor in identi-
fying them.
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“Tromborad”

Construction of an Instrument Combining tha
Trombone and Radio

By G. B. ASHTON

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 i 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-
picce. This holds the paper disk in place

7 5 i )

CAI—e

L

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

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 reds was fastened
to the loud-speaker umit. 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 he moved to produce a note.

(Continucd on page 1290)
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Combining the Phonograprh and Radio ~

New Pick-Up Device and Amplifier Improves Quality

of Phonograprh’s Reproduction

By F. A. JEWELL*

HERE is an entirely new device
which applies radio principles
to the phonograph. Electro-mag-
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. ;

UCH 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

B« s s sl

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.

nna . w s

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, V1, and V2 are 201-A-type ’cube;.: V3, a 112-type and V4, a 171-type. I, L1 and L2,

spider-web coils; L3,

F. chokes; L4, grid impedances; R-R1, automatic filament controls;

C3, 1.0-mf. condensers.

*Consulting Engincer, S. and U. Holding Corp. (Adams-Sibley Dcveloping Corp.)
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gr.eat.ly .imp_roved 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
bad 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
clectrical 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 depend
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
mstance, 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 th=
record.

In the magnetic type there is the inertin
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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PICK-U FIG 1
This schematic diagram of the oscillator and audio amplifier shows how the “pick-up” device is
electrically incorporated in the circuit.
armature and the tension of the spring ventional oscillating circuits, Conductively

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 cnergy 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
climinated 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 1s rectified, amplified and re-
produced just as it is in radio, which gives
vou the same cffect as a broadcast station
sending direct to your receiver. In other
words, you have your own broadcast sta-
tion sending direct to you tlie program
you most desire in the form of the records
you select, without interference, static,
fading, ctc. With the new clectrical-
process records, the modulation is equal to,
and, in most cases, better than that of the
hest 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 he
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 ncedle'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
clectrical change and the remaining 10 to
20 per cent, caused by the Jateral move-
“side-wall

ment, or what is known as
scratch,” is damped 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-

coupled to the oscillating coil is a “pick-
up” coil, L2, which is in series with the
capacity-type  “pick-up,” C1-C2, and a
radjo-frequency transformer, RFT, that is
broadly tuned to the frequency of the

At the right are shown
two views of the ‘pick-
up”’ device which con-
verts mechanical energy
into electrical. Cl1 is the
stationary and C2, the
moveable plate, of the
condenser, D is the damp-
ing device and T, th:
terminals.

sy IR TR

oscillations. The amount of radio-frequency
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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 conventicnal
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 C1-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.

When the modulated radio-frequency cur-

current flowing in the primary of the rent is rectified in the detector circuit and
R.J. transformer is governed by the filtered, an electrical wave, which exactly
capacitv of Cl1-C2. Plate Cl is fixed, corresponds to the sound waves cut on the
while C2 vibrates, causing a variable radio- record, is transmitted to the audio am-
frequency current to flow in this circuit in  plifier for additional amplification. If
exact proportion to these vibrations. C2 (Continued on page 1274)
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13 3 {A. F. Chokes 200 H. 1

AFT 1 A, F. Transformer|4 : 1 1 |2,14,15

RRY 1 |R. F. Choke 85 MM - 2 |9

RFT 1 R. F. Transformer Type R2 1
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10Belden Mfg. Co.
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5 Tobe Deutschman
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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laying out and drilling
the panel and Sub.base.

THE MAKERS OF THE PARTS
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The Loftin-White Receiver*

Emeloving the Constant-Coupling System of R.F. Ampelification

il

A top view of the completed Loftin-White receiver.

By ROBERT H. MARRIOTT

| &) &)

The parts are: D and D1, the illuminated vernier dials: C. Cl1 and C2 the tuning condensers.

C3, grid condenser; C4 and CS, phase-shifting condensers; L, antenna coupler; L1 and L2, R.F. transformers with adjustable primaries; R, grid
leak; R1, rheostat; R2. R3 and R4, automatic filament controls; T and T1, A.F. transformers; T2, output transformer: J. jack for external pow-
er amplifier and CP the coupling unit connecting condenser C and C1

N 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.

i

TN
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i
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N my article last month I covered the

details of the Loftin-\Vhite 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 vour set

*Ripio News Rlueprint Article No. 16.

LRI

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.

so that the degree of coupling can be adjusted.

The symbols are the same as in the illustration above,
The R.F. transformers L1 and L2 are not attached to the variable condensers, but have screws

The rheostat R! controls the filament current

to the two R. F. amplifier tubes.

www.americanradiohistorv.com
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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
cfficient 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

Messrs. 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 vou, that it

IO TICTIT TSRS T s

A panel view of the com-
pleted Loftin-White re-
ceiver in its cabinet.
SW is the filament
switch, R1, the R.F. tube
rheostat, and and D1
are the illuminated ver-
nier dials, the knobs of
which are directly below
the scales.

RETATRTTIIIA

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.c., the resistance of a coil decreases
as we increase the wavelength, but the re-
sistance of a condenser increascs, 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 Loftin-
White principle. They call it the “constant-
coupling” system because the combination of

1241

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.

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 T1, is
used for this purpose.

The aerial coil, 1., is mounted at the rear
right of the sub-base, directly next to the
aerial and ground binding posts. The two
R.F. transformers, .1 and L2, are mounted
on either side of the panel and near the
variable condensers to which they connect.

=

gsmm. ¥s. 90

the dial lights and the sub-panel brackets.
when using a tube of the 200-A type.

15 16
2nd R.F.
2nd A.F.

|
,‘E_r_-gsws

The layout wiring plan for the upper part of the receiver. Note that one terminal each of the R.F. transformers L1 and L2 connects to both

1

the under side.

www americanradiohistorv com

Also, the grid return of the detector tube goes to the negative “A” lead; which is most satisfactory
Each wire is numbered where it passes through the sub-panel and carries the same number on the view of
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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. C1, 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.
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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.

N\ 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
under side.

The R.IF. 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 recciver.

ASSEMBLY AND WIRING

Mount the rheostat, R1, 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-
Inminated dials, D and DI. Remove the
mounting brackets. as they are not used in

this set. Mount bezel and dial as per in- Mount the other four sockets in position as
structions. hut do not tighten the mounting  shown in the illustrations. Mount the two
!“*_1/3_"’/“_2/1“'—"’1' ________ 4.)‘/"__._.__—-—-_-.'_.-_ ___________

e

fom e g

RIS

Dotted lines indicate the positions of the apparatus on top of the sub-panel.

receiver.

g;ven

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 hottom 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.

The holes shown in full black are for the connecting wires which pass through to the
All the necessary dimensions for layout and drilling are

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 ~-ithout coming off. Then

go

5]

.

Constructional layout drawing of the sub-panel.

It js advised that this arrangement of the apparatus be strictly followed.

and electrical advantages,

www americanradiohistorv com

It has both mechanical
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Q (s
GND. B- A-C+
.004-mE.

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. Moun‘t th’q
transformer so that the “B-+" and “F—
posts are to the back of the panel. Mount ths
output transformer (T2) with posts ‘B4
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 "B4P" 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 copdensers,
loosen the brakes as far as possible, and
mount them in holes provided on the left-
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 1In the
coupling. Tighten the set screws mn 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. Screw 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, L1 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.

O
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LOUD SPEAKER

A+ -4} C-40%

The complete schematic circuit diagram of the _Lo_ftin-White receiver, as described in this- article.
It is important that C6 and C7 be within five per cent., plus or minus, of this value.

=]
B+d5_B#30 BYAMP

power amplifier.

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 Loftin-
White circuit and therefore I am using his
experience largely in trying to describe the
No

simplest way to adjust this receiver.
B e T A

Condensers C6. C7 and C8 have a capacity of
The jack ] can be used to connect in an external

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 [Guatty| NAME OF PART | oferer REMARKS MANUFACTURER %
L 1 Ant, Coupler 1
11,12 2 R, F. Trane. With adjustable coupling 1
13,14 2 R. F. Chokes Special 2
c,cl 2 Var. Condensers |.0005 mf, | Straight line tuning type 1 {1:,12,13,18,31
c2 1 Var. Condenser L0005 mf, | Straight 1line tuning type 1 [11,12,183,18,31
€3 1 Grid Condenser 00025 mf. | With mounting clips for leak 3 [14,34,35
C4,05 2 Adj. Condensers »0005mf s )| Phase shifting condenser 4
C6,C7,C8 | 3 Fixed Condensers |,004 mf, Accuracy of value important 3
9 ¢} Fived Condenser [.001 mf. By-pass 3 |14,15,34,35
R 1 |Resistor 2 megs. | Grid leak 5 |14,15,26,27
Rl ¢} Fheostat 10 ohms For R, F. tubes 2 7,5,13,16,17
R2,R3 2 |muto. F11, Cont, |5 v, Jampl 3
R4 1 Auto. Fil. Cont. |5 v, ;—,a.mp. For power tube 6
7,71 2 [A. F, Trans. 3to lratio o B 2 |11,12,13,32,33
12 1 |Output Trane. 14 1ratio 2 (11,13
SW 1 Fil. Switch 7 {16,127
D,D1 2 |Vernier Dials ¥ith pilot 1ight and switch 8 [9,11,12,33
J 1 |Jack Double eircutt short jack 7 [16,17
cP 1 Coupling Unit For condensers ¢ and Cl 2
5 Sockets UX type, non.mi:rophonic 2 19,11,13,17,18
12 |Binding pos:s 9 4,13
2 Brackets For mounting panel 2
¢} Pillar Post For supporting sub-base 2
¢} Panel 7 X 18 X 3/16" 10 |(28,29,30
1 Sub.base 8 X 17 X 3/ 10 |28,29,30
251t. |[Rock-up Wire 1 Flexible 2 23,24,25
4 |Tudes 5v, 1 amp] 19 |20,21,22
1 |ube 5v. 3 anmpd Power amplifier 19 |20,21,22

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

| Ranmarlund ¥f{g. Co.

17 Herbert H, Frost, Inc.

33 A11 American Radio Co.

2 Pacent Elec. Co,

3 Sangamo Elsc. Co.

18 Benjamin Elec. Mig, Co.

34 Aerovox Wireless Corp.

19 Radis Corp. of America

35 Polymet Nig. Co.

47-1 Radio Labs.

20E, T. Cunningham, Inc.

5International Res., Co, (Durhanm) 21 C, E, Mig. Co, (Ceco)

6Radiall Co, (Amperite}

22 Yagnavox Co.

7 Yaxley Mfg. Co.

23 Belden Mig, Co.

8 Martin-Copeland Co., (Marce}

24 Acme ¥ire Co.

"9H, H, Eby Co.

25 Cornish Wire Co.

10 yicarta Fadricators

26 Dubilier Condenser Corp.

11 Silver-¥arshall, Inc.

27 Baven Radio Corpe

12 Samson Elac. Co.

28 American Hard Rubber Co.(Radion)

13 General Radio Co.

29 Diamond State Fibre Co.(Bakslite)

14Electrad, Inc.

30 Ingulating Co, of Amer.(Insuline)

15 Tobe Deutschmamn Co,

31 National Co.

If you use alternate parts
instead of thoss listed in
the first column of manue
facturers, be careful to
allow for any poesidble dif.
ference in size from those

and drilling the panel and
sub-bage,

originally used in laying out

TR

|16 Carter Radio Co.

32 American Trand. Co. (Amertran)

FORM COPYRIGHT EﬂERIHéNTER 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*

{n Which are Combined Selectivity and Quality of Reproduction

By MARK R. HINDER

A rear view of the nine-in-line superheterodyne receiver. C and C1 are the tuning and oscillator variable condensers respectively. L is the oscillator

coupler, mounted on the condenser frames; L1 the R.F, choke; L2 the iron-core I.F. transformers: L3 the air-core I.F. transformers: T and

T1 the

A.F. transformers: C2 balancing condenser; TJ, tip jacks; BC. battery-cable recepracle. The variable condensers are equipped with worm-gear

L0, Tl

F OR 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.

T

GREAT deal has been written about

the so-called simple life that can be

enjoved in the country districts, and,

gencrally, 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 lite has
wonderful advantages.

Does the country dweller have any trouble
with 1,000-watt stations in his back 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 imunediate
neighborhood? No indeed. If he has an
average set plus a good antenna and ground,

* Rapio News Blucprint Article No. 17.

vernier drives.

does he have trouble in tuning im stations
whose distance can he reckoned ‘n thousands
of miles? You know the answer as well as
we do.

Does he have to endure
squealing of mneighboring bloopers? The
chances are that he does not. But every
city dweller knows all about tle “degener-
ative receivers.”

the howling and

N\ 774
O,

SWE

= U N

A side view of th: com-
pleted receiver. This
shows the details 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.

4uuouon
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But does all this :nean that the city dweller
has little chance of getting stations other than
those usually designated as “locals”? In one
sense of the word, it does and in another it
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Layout and drilling plans for the front panel of the nine-in-line superheterodyne. Note R4-S in the top illustration. This is a combination volume
control for the audio amplifier and the filament switch.
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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 fea-

www americanradiohistorv com

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 be traced through, Note the three flexible “‘C’ battery connections at the

extreme right.

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

A panel view of the nine-in-line superheterodyne receiver.
the variable condenser controls; R and R1 are the rheostats, and R4-§S is
the combination volume control and filament switch.

These connect directly to the “C’’ batteries.

intermediate frequency is 37,500 cycles. The
amplification factor, of both air-core and
iron-core transformers, is approximately 215.

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

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 experimenfer
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

C and C1 are

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 Rapio 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}4-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 11274 volts with
a negative grid bias of 6 to 714
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-
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The schematic circuit diagram of the nine-in-line superheterodyne. R
"“C” battery. No grid condensers or leaks are used. The intermediate-frequency-transformers are staggered:

Note that both the first and second detector

tubes have their grids biased by a
there are two iron-cored, one air-

cored, another iron-cored, and then a second air-cored, I.F. transformers. An R.F. choke (L1) is used in conjunction with the oscillator coupler
There are three loop connections, for a center-tap loop.

nier worm-gear shafts being placed opposite
cach other. The shaft of the right-hand con-
denser should be replaced with a I4-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.

IR

All other apparatus is mounted on a
514 x 24-inch balkelite 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-

Il I [ S JOI

SYMBOL Q-nﬁlyl NAME OF PART | orPaRT REMARKS MANUFACTURER %
1 fR. F, Trans, Used as 0sc. coupler 1
1 [R. F. Choke {Special) 1
3 |Long Wave Trans. | 37 K.C. Iron core {Special) 1
2 {Long Wave Trans. |37 K.C. AMr Core (Special) 1
2 |Var, Cond. 0005 mf. |Drum type with f{ramework 2 o
1 |Var. Cond. LOO0045 mf.| Midget type 3 16,13,14,15,16
2 |Fixed Cond. 1.0 mf. By-pass 3 [4,17,18,19,20,21
2 |Pixed Cond. 002 mf, By-pass 4 (17,18,19,20,21
3 |Fixed Cond. L0005 mf, | By-pass 4 (17,18,19,20,21
2 [Rhecstats 6 ohms 5 14,7,14,17,18,22,23
1 |Fixed Resla, 1 ohnm 5 (4,22
1 |Auto. Fil. Control] 5 v. Jamp. 6 |24,25,26
1 |Var. Resis. 0-20Q000chn With automatic switch 7 |22
2 |A. F. Trars. {Special) 1
1 [Bat. Cable Seven wire 5 |27 3
5 [up Jacks i For loop and leud speaker 5 [32,28,29
2 [Bracrets (Special) 1
1 [Panel 8m X 26" X 3/16" $ |30,31,32
1  [Bud-base 540 X 24" X 3/16" 9 [30,31,32 -
1 [Base-board ~ |{woed) 12" X 24" X 5/8"
1 lcabinet B " X 26 X 13 1
201 t JAookeup Wire 11 |33,34
8 [Vac. Tubes 5 v, erp.|Standard type 12 [35,36,37,38,39,40
1  [Vac. Tube 5v, 4 emp.|Semi.power amplifier 12 |35,36,37,38,39,40
1 [Loop Antenna 41|44 .42

drilling the panel and eubd-base.

1f you use alternate parts instead of those lsted in the first column of manufacturers, be care-
full to allow for any possible difference in size {rom those originally used in laying out and

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

! High Frequency Labs. (BFL) 17Flectrad, Ince

33 Alpha Radio Supply

2 Perlesz Radio Mfg. Co,

18Polymot M{g. Corp.

34 Aems Wire Co. =

3 Chelten Elec. Co.

19 herovox Wireless Corp.

35 van Horne Co.

4 Leslie F. Muter Co.

20Sangamo Elec. Co.

36 Perryman Elec. Cc.

5 Yaxley Mfg. Co,

21 Wireless Spec. Apparatus Co.

37¢, F. Mfg, Co, (Ceco)

Il

6 Daven Radio Corp.

22Carter Radio Co.

38 Magnavex Co.

7 Central Radio Labs.

23Hervert H, Frost, Inc.

39 Radio Corp., of America

8 Bonjamin Elec. Mfg. Co.

24Langbein.Kaulman Radio Co.(ElkayJ40 E. T. Cunningham, Inc.

"9 Digmond State Fibre Co,{Celeron)25Int, Resis. Co, (Durham)

41 Radio Appliance Corp,

= 10 Fxcello Products Corp.

26L. S. Brach Mfg. Co.

42 Bodine Elec. Co.

|l Belden Mfg. Co.

27Roward B, Jones

12 QuR.S. Music Co.

28Union Radio Co.

43 Alden ¥fg, Co
44 Duro Metal Products Co.

13 Hammarlund Ufg. CO.

29Brooklyn Metal Stamping Co.

T4 General Redio Co. 30Lignole Corp.

15 Silver.Marshall, Inc.

3V Amer. Hard Rubber Co,(Radion)

16 Gardiner & Hepburn, Inc.

32Formica Insulation Co.
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% 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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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-
\'idegl 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
leit-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 1s 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. No 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 Courling Give Best Quality?

Results Are Dependent on Resistance and Capacity Values

HE title of this article may come as
a surpeise 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
1.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 2

c c C

H I

FROM DETCCTOR

[

+90V. A- FIG 1

The circuit diagram of a typical resistance-
coupled audio-frequency amplifier.

A+ +135V

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 Rapio NEews.
The plate current for the various tubes in
the amplifier flows through resistances mark-
cd 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 Ifig. 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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By SYLVUAN HARRIS

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

n
?| np a

3
e [peq 3 v, vg at] v,
n ne n, ng e

b
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 f{requencies, 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 Rabpio
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 theorctically 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,

www americanradiohistorv com

that is, one which is equivalent in every re-
spect to the circuit of Fig. 2ZA, excepting that
the first tube has been replaced by an alter-
nator which delivers an alternating voltage
of wegl and the latter is in series with rp.
The voltage negl 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
#egl. It is evident that vg can never be as
as great as segl.

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
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FIG 2-A FIG. 2-B

These circuits are the equivalent of a single
stage of the amplifier in Fig. 1.

condenser C. This voltage is marked V1 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 V1 is only a part of the total volt-
age developed at the plate of the first tube
(#egl), 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 paye 1297)
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The above curve shows the actual amplification
obtained in a resistance-coupled amplifier.
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THE SET BUILDER’S PROGRESS
Iiditor, Rabpio NEws:

I wonder if the manufacturers realize the busi-
ness-creating force of a publication like Rapro
NEws? Take my case for instance: in December,
1925, a friend introduced me to his two-tube set
and to Rapio News of that month. That issue
contained the “Regenerative Interflex” 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 Interflex.

A little later a friend told me verv
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 un four of
these sets for friends who are. I believe. “in
radio” solely by reason of having caught the germ
from me.

enthusiastic-

Of course. all of this activity means the market-"

ing of quite a little radio merchandis and all
from a little spark kindled by Rapio NEws.

I am now using a set consisting of the Ilarris
Balanced Regenerative Detector. preceded by a
tickler reversed-feedback stage and with two trans-
furmer-coupled A.F. stages following: and this [
think tire hest of the four-tube hook-ups.

R, F. D.

C. E. Lvovyp,
, Spokane, IWash.

HOW GEORGE DID IT
Iditor, Rapio NEWSs:

Looking over your January 1ssue I came across
the story “The Invisible Net”' After reading it,

LIST OF BROADCAST STATIONS IN THE

Letters from Home Set Constructors

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 T 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 somethmg of this sort.
I have a Browning-Drake receiver—which is very

5:) b OPOT
AFT. AFT. SWITCH
{
o>y
o
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e
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LOUD
SPEAKER
Q
A- A+B- B+90 V.

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
same cabinet. I have used this at five church
entertainments.

(Continued from page 1216)
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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 outhit diagramed. conver>atmn
from the room where the loud speaker is can easilv
be heard. Hoping this will enllghteu some of the
readers of “The Invisible Net,”

GREENLAW, .

A, W
51 IWillard St., Malden, Mass.

THE FILADYNE CIRCUIT
Editor, Rapio NEWws:

Just a line or two that may let the people back in
the old country know that we get quite a bhit of
information from Rapio 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 Rapro NEws. There were no
data given, but we went ahead and made it. And
it worked fine. using about 85 turns of No. 21
D.C.C. wire on the primary and secondary. 130
turns of No. 26 D.C.C. for the chokes; also VTl
tube. .0025-mf. fixed condenser across the phones.
these having 1000 ohms D.C. resistance. Had 435
volts on plate and 4 volts on filament.

(Continued on paye 1270)

UNITED STATES

ftadio 2 5 ? o | Radio B © £ | Radio e E 5 g Radio g’;".; L B
Call BROADCAST STA. 3 &5 Cal! BROADCAST STA. s 3= Call BROADCAST STA. sSE3s Call BROADCAST STA. =S 8%
Letter Location EXA E; Letter Location L Z | Letter Location z ¢ T | Letter Location $2 23
WJBW, New Orleans, La. WLBT, Crown Doint. Ind o 100 | WNBF, Endicott, N. Y. ...... WRK, Hamilton. Ohio 160
WwWJBY, Gadsden, Ala. . wLBU, Canastota, N. Y. 0 5 WNBH, New Buvlford Mass. WRM, Urbana-Champaign, Il1. 6 1000
w1BZ, Chicago Heightls, Tl WLBV, Mansfield, O... .6 50 wNéxNC\l‘:rl\ d\l- J. agm{l ll(i‘lchmm;«lll ug\lll} Y. (Dort Tow
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WIR, Il’ontiac, Mich, 16.9 00‘:0 WLBY, Iron Mountain, Mich. 9 50| WNYC, New York, N. Y. WRRS, Racine, Wis.
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WHKAF, Milwaukee, Wis. «.......261 750 | wiIB, tRElgin, Til.. 2.8 4000 | WOAX, Trenton, N. J. WRVA, Richmond, Va.
WKAQ, San Juan, D. R ...... "402 500 | WLIT, Philadelphia, 5 500 | WOBB, Chicago, 111 WSAL, !Norwood, O. ..
WKAR, Lust Lansmg Mich. ....28 3.5 1000 | wLS, '(‘rew, L L 6 5000 | WOC, Davenport, Towa . WSAJ, Grove City, Pa. .
*hicago, w|_‘|’s_ Chicnm, 11]_ L. 58 100 4 nestown, N. 3. WSAR, Fall River
WKBB, Joliet, 111 8 190 L Wiw, iHarrison, Obig 53 soon | WODA. Paterson. NUJ. Lo WSAX, Chicago. TIL
WKBC, Birmingham, 25 10 Ll i 2 WOI, Ames, Iowa ... WSAZ, Pom Ohi
WLWL, New York, N. Y y , eroy, Ohio
, , 5 -384.4 5000 oK, 1
WICBE, Webster. Muss. .. .1 100 WOK, Howewood, 10l . WSB, Atlanta, Ga
WKBF, Indianaboiis. Ind. 3 100 | WMAG, Cazenovia, N. Y. .273 100 | wOoK®, Pecherill, N Y L “Atlanta, Ga, .
WKBG, Chicago, 1l (portable) "213.7 100 Wl S 110.9 1000 [ WOKT, Rochester, N. s L*g";y;'glslll\,o
WKBH, La Crosse, Wis. .... .9 500 | YWHAK. Lockmort Yo 31000 | WOMT, Manitowoe, ivis WSBT, South Tiend. Ind
WKBI,~ Chicago, . ..... 450 wMAN: Columbus, Ohio T o0 W00, Philadelphia, Ta. WSDA, New York. N. Y. |
WKBJ, &t Detershurg, Fla. 0 2119 WMAQ, Chicago,  11L. ‘5 1000 | WOOD, Ternwood, Mich. WSEA, Virginia Deach. Va.
w"zgh o wm:zY. ;\t Louis. Mo, 8100 wg% 1]::‘[‘15":?\ (‘\ll\’ Mo. w IXc. Sl’;gi;mféfi‘ld' T\“lnnh.
WKBN! [ Wiy o Gk 4 500 | WORD, iBatasia, T, WSM," Nashville. " Tenn
WKBO. Jersey City, N. WMBB, Chicazo, Tl 0 oo | WOS J‘;‘;f:]f,fl?;l Bh S0 WSNB. New Orlcans. La
WKBP, Battlo Creek, M}ch WMBC, Detroit, Mich. . 4100 [ wowo, Fort Wavne, Tnd WSMH, Owosse. Afich.
W v e WhBE, Seoria Hoshts, 1l 9 250 | WPAB, Norfotk. Vai WEOE, Milwakoe Wis
W KBS, Galesbure. 5 , St. Paul. Minn. ... 0 a
WIKBT, New Orleans. WMBF, Miami Beach, Fia. "4 500 | WPAK, Farmo. N, Dak. WSOM, New York. X.Y.
WKBU. New Castle, Pa. (port. ).2 2 wmgﬁ. I(E:cillnlnn(i. \1( 220 10 w’gﬁ 15,2?},‘.3"”{;;,3“"
WKBV, Brookville, Ind. .... 6. , Chicaro, 111 {port.) . 0 1o g * Ieven Qe Tewa
WKBW, Buffalo, . Y..........062 WMBI, Chicazo, 111. . 3 500 g ag WP R e [
WKBX, Harrishurg, Pa. .... WMBJ, Alanessen. % 5o w;gg' ]"\yﬂ,‘i{l?m he 1\,1 WSV T O R e
wKBY. Danville, Da.  (port) 20 100 | WMBK, Hamilton, 0. . 0 10 wial A adetn, Q- WSYR, Syracuse. N.' ¥
WKBZ, Ludington. Mich. .... 3 15 | WMBLY Lakeland, P, 0 10| WEG, Aflantie Oty N - WA Ag- L
WKDR. !So. Kenosha, Wis. . ki . Memphis, Tenn. 310 Dk ol le P T Friteikh o
50| WMBO, 2 WPSC, state (‘ollege, Tinna. WTAL, Toledo, Ohto . ...
WKIC, Tancaster. Pa. .. B O R 8 2001 wpSW, Philadelphia. Pa.. WTAM, Cieveland. Ohio
WHKRC, Cincinnati, Ohia 325.9 .3 2300 @, Brooklyn. N.Y. 0 100 Hl
0 WMBR, Tampa. ¥Fla. .... <0 100 | WQAA, Parkesburg. Pa. . WTAQ, Bau Claire, Wis
Vlel-(Yc Ol’(\]dhlnnli‘l Cll:l/‘ ‘Okla. Z 1})28 WMBS, Harrishar Pa 0 ,-80 WQAE. Springfield. Vi. WTAR, Norfolk. Va.
Nashrille, enn. . arTis an 5i 2 oo . . 5
0 1n0 | WMBU, Pittsbureh, T o | WQAM. Miami, Fla. WTAS, !Batavia. TIL. i
WERE: {‘(’)‘l:l.;vl(l)lﬁf‘l 5 90| WMBW, Younasiown, 0. 4 50| waaN, Seranton, Pa. . WTAW, Collere Station, Texas ...270 500
WLB. Minneapolis, M & 500 | WMBX, Columbus. Miss 2 100 WQAOB, !Cliffside. N. WTAX, Streator. Tl 221
WLEC, ’\lu‘n‘;ie “fod. 7 WMBY, Tloomingfon. III. 1 ‘15| wal._Chicage, TI.... WTAZ. Lambertville, N,
O S0 R WMC, A his . . . | WRAF, TLanorte. Ind.. WTHO, Terndale. \ich.
WLBE, Brooklyn. N. Y. .6 ¢mphis. Tepn. ... .7 500
MY AR RE D S WMCA, 'Hohaken. N 7 non | WRAH, Providence, R. T WTIC, Hartford, Conn.
. Kansas ; ¥ Mo, ... . 23 WMHA, New York { 30 WRAK, Eccanaba, Mu-h WTRC, New York, N.
WLBH, Farmingdale. N.Y. 0 30| WHMPC, Tomeer " it S 4| WRAL, Ithaca. N. 5 WTRL. AMidland Dark
WLBG, Petersburg. Va....... 3100 WAlRYr Jancer e T 50| WRAM, Galesbure, TiL" 1T WWAE,  Chicazo, 11l
WLBL' East Wenana. TIL 250 | WMSGE, New York. N. Y. 8 nog | WRAY; Yellow Sorings, 0“"’ . WWJ, Detrolt, Mich.
WLBL Cleseland.  Ohia, 300 100 [ WMVM, Newark. x. T . 9 B0 | wRAY: pronding. Pa. WWL. New Orleans, La.
WLBL. !Stevens Doint, W 7301 WNAB, Boston, Mass. -2 100 | wRBG, Valparaiso, Inda WWNC, Asheville. N.
WLBM, Doston. Mass. 30 | WNAC, Roston, Macs. . 1 500 | wRE. Washingten, D WWRL, Woodside. N.
WLBN, Chicago. 111 | WNAD, Norman. Olla. 31 500 | WRCO, Raleigh. N. C WWVA, Wheeling, W,
WLBO, Galesbure, ll{g WNAL, Omaha, Nebr. 8 500 | WREA. Shillington, Pa.. 2XAD, Scheneetads. N. Y.
wLBP, Ash_Lmd o WNAT, ’hiladelphia, Pa, 50 500 | WREC, !Whitchaven. Tenn. 2XAF, Schenectady, N. Y.
WLBQ, Atwood, 25 | WNA Yankton, S, Dak. 1 100 | WREO, @ WRES. \Vollaston, M.
WLBR, Belredere, 1il. 15| WNBA, LIS A Rinace : ko
, elvedere, ERTETTIN . Forest Park, JI. ..., 8 500 WRHM Minneapolis, Minn. WRHF, Washlngton, D.

CFAC, Calgary, Alta...........4345 508} CH 278 5 .
CROR. Torantor Ont.: &9 500 | GHCS, Hamilion. Ont.- 07 10] CIOR, Fen Tetand, B
©FCF, Xantreal. Que.. 0.7 1650 | CHCY, Edmonton, Alta .9 230| GIRM, Moose Jaw, Sask
.FGH, Troauois Falls. 99.7 250 | CHIC, Toronto, Ont..... .9 500 | CISC. Toronto. Ont.
GFCK., Edmonton. 7.9 50) CHLC. Summerslde. P. . 25 | ¢ITC. Calmary. Alfa...
CFCN, Calgary, Alta. 1.5 1800 | CHNC, Torento, .9 500 | CIWC, Saskatoon.  Sa
CFCQ. Vancouver. B. € 0.7 10| CHNS, Halifax, -4 100| CJYC, Scarboro. Ont
CFCT, Vietoria, 1. 9.5 500 | CHRG, Quebec. .7 5| CKAC, Montreal, Que
CFCY, Charlnttetown, P. 2.3 50| CHUC, saskatoon, 3 .5 500 | ¢KCD, Vancouver. B. C
CFDC, Vancouver. B C. .410.7 10| CHWGC, Regina, Sask.... -3 15| SKol. Quebee, Que. ..
#FGC, Brantford. Ont... 206.9 50| GHXC, Ottawa. Ont... -3 250 | QWGK, Remina, Sask..
BFIC. Kamloons. B. C.. 267.7 15| CHYC, AMontreal, Que. T T500 CHOL, Torento, Ot
GFLC, Prescott, Ont... 296.9 50| GJBC, Toronto. Ont. ... 2 00| CKCO. Ottawa, Ont
Al CICA, FEdmonton. Aiia. 9 500 - Ottawa, Ont..
CFMC, Kingston, Ont.......... 267.7 20 CICGF, Kitchener. Ont.. '8 25| CKCR, St. George.
CFQC, Saskatoon, 5500 €ICL" Toronto, Ont. 1 CKCV. Quehee, Que
CFRC. Kineston. 500| €ICQ. York. Ont. . .1 1000 [ CKCW, Burketon Tunction.
YC. Rurnaby, 500 ' CJGC, Tondon, Ont........eoves: 229.5 500 CKCX. Toronto, Ont............2

ndard or constant freaveney
{Location of transmitter only

LIST OF CANADIAN BROADCAST STATION CALLS

CO, Tuntsville. Ont.....
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50 | CKFC, Vaneouver. B. C......

50 | CKMC, Cohalt. Ont.

50 | CKNC, Toronta. Ont.

500 | CKOC, Hamilton. Ont.

250 | CKPC, Preston,

250 | CKSH, st. Hyacinthe. Oue.
L9201, 1 500 CKY. Winnepeg, Man. ..
.410.7 1200 CNRA, Moncton, N. B. .
.410.7 1000 CNRC, Calgary, Alta..

.%40 7 Edmonton,
Montreal.
Ottawa, Ont.
Regina. Sask.
Saskatoon. Sas
CNRT. Torontn. Ont...

. Vancouver. R. C.... §
" CNRW. Winnipeg, Man......
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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 614 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. E\en
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. 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 souring and eliminate the bad words
from 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

METAL STRIP -

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.

Contmbu!ed 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
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either hard rubber or celluloid, and therefore
have excellent dielectric qualities. The teeth
conme 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-
cordmg 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.

Zy<—FOR USE IN
LOOP
CONSTRUCTION

END
- PIECE

SLOTS FORCOMBS —~

T—

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

HOLE IN TABLE FOR
SOLDERING IRON

By drilling a hole in the table or work-bench
Jarge 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 inconventent 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. Willans 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 L1, CI. and a similar
output circuit 1.2, C2. Normally, the posi-
tion of the two inductances is such that

@
Cl JLt L2 C2
—o o

L3 LA%

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
this coupling is neutralized by the inclusion
of two auxiliary inductances 1.3 and L4.
The inductance L3 is tightly coupled
to the inductance L1 and the induc-
tance L4 is similarly coupled to the in-
ductance 1.2,  The number of turns on
the auxiliary inductances L3 and L4 is
smaller than that of the main inductances
Ll and L2. The inductances 1.3 and 1.4
are connected to form a closed circuit, and
are arranged so that potentials transferre
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 1.3 and L4.—I{ ircless 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-
irequency amplifier. Two tubes V1 and \'2
are connected through the usual tuned cir-
cuits. the input of the system being an
inductance L1 tuned by a capacity C1. The

Vi 1|C3 V2

L4 LS Le

lles 153

plate circuit contains aun inductance 1.2
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 tunecd
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 {requency. The stabilizing ar-
rangement comprises three inductances I.4,
L5 and L6, which are respectively coupled
to the inductances L1, L2 and 1.3. One
side of the inductances L4, L5 and L6 is
common, while the free ends of L4 and L5
are joined through a capacity C3, and the
free ends of L3 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 mam oscillatory
circuits tend to oppose those which are in-
troduced by regencrative effects.—IVireless
World.

RESISTANCE-CONTROLLED
REGENERATION

N. H. Clough describes in his British
patent a method of controlling regencration
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

LP[ J|C2 \'% T
R2
P
|
R
L3 |LI L2

=

-l

Alilalg

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 L1 and L2 is sufficiently great to
cause oscillations to be generated, the
coupling, of course, being fixed. Variably
coupled to the inductance L1 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 more turns of

LI

O AT T T e, ey

copper wire shunted by a resistance.—[Vire-
less ITorld.

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, comnected in
series with M, provides the source of poten-
|
| I
At
- =8
M - 1l L et
+
¢ =

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. oi
Shefhield, 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 pane 1282)

Here is a very unusual

circuit to which the
name ‘“‘retrosonic’’ is
given. The first tube

employs the wusual 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.

A circuit for neutralizing the capacitative
coupling existing between two or more stages
of radio-frequency amplification.

-t
-
kL
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BROADCASTERS, NOTE

Editor, Rapio NEws:

Why do so many broadcasting stations
forget that the rcason 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.

Gexe Urz,

Middletown, Ohio.

THE AURORA AND RADIO
Editor, Rabto News:

In reply to the inquiries of Dr. Bela
Gati, published in the February, 1927, issue
of Rapio 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,
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, Pr.D,,
251 Oneida St., Milwaukee, Wisc.

and

DOUBLE-GROUND EXPERIMENTS
Editor, Rapto NEws:

I have been reading with interest the
articles which have been appearing lately,
in Rapto 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 1mp0551b1e for any length of time. I
mlght 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 ha\e 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).

NoryMAN 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 lack of moisture in the
soil. A plate buried in dry sand is not truly
grounded. We believe that, while ground
reception 1s still in the experimental stage,
the results obtained so far are on the whole
encouraging to further research.

—EDITOR).

DANGERS OF BARGAIN
SEEKING
Editor, Rapto 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 ordmary 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-
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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 i general than to say
all men are crooks hecause 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 some of his time in studving 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
Lditor, Rapio NEws: 4

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.

WriLriay Braoy, 24BP,
2521 Woodbine St., Brooklyn, N. Y.

ANOTHER GRAFTER
LEditor, Rapio NEws:

In regard to the “Confessions of An
Installation Grafter,” and the subsequent
correspondence, 1 have found in my radio
experlence that there are radio repair
grafters; in fact I am the victim of one.

I owned a five-tube Erla set, which gave

(Continned on page 1293)
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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.” \Ve sup-
1)o>e the latter is in

of breakdowns.
(untrtbutcd b; ]ohn S. Hocking.

‘\\v-.//

BOYS WILL PLAY

Latest progress in
scientific circles, as re-

lated in the Baltimore
Amevican, Jan, 16:
“Diagram showmg 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 miles.
Contributed by Wm. H. Ilulse.

FOR MARINE NAVIGATION?

JITHATS A BUM T - We suppose that the
ot NVENTEN__"‘:} article mentioned in the
Secattle Dmlv Times of
Dec. 29, viz: “For sale,
SUPER-BAIL antcuna,
$7.45,”" is some sort of
a combination radio an-
tenna an bailing
equipment for life

boats. Yet we have
heard a rumor that it
can  he used to ad-

vantage by thu:e who are in trouble with the

police, .
Contributed by R. G. Lund.

TEN PLATES A DAY KEEP THE
DOCTOR AWA

An announcement in 2\,
the Albany Kunicker- NS } i
bocker Press of Jan. \]\ 7
16 of “HEALTH Ra- . 5

diant Condensers.” VDR
should make the medical
profession look to its

laurels. Instead of

violet-ray machines and
other things of like
nature, all that the

sick have to do is to
get the radiations from
Contributed

such a condenser.
by Chas. L. Spence.

WE BID SIX WITHOUT, (LOOKING)

Reaction, due doubt-

less to the bridge craze,
as expressed in the

New Haven Sundax
Register of Jan, 16:
“WEAF, New York
hroadcast 3834 HON-
ORS in  1926.” We
sent Mike of the In-

vestigation Dept. to re-
port this prolonged
Lridge session and he
was 67c to the good. No

with that honor score!
Contributed by H. Naftal.

reported that WEAF

wonder,

MAYBE HE GOT ICELAND?

Frigid gesture from
the Chicago Ev cmnﬂ
Post of Jan. 13: “I

e have heard two foreign
stations on the COLD-
ER waves, one 1in
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 on.

been water waves. .
Contributed by John Marsh.

These must have

GOING TO THE DOGS

Lovers of dogs will
please note this adver-
tisement in the San
Francisco FExaminer of
Jan. 13: “Radio wanted,
5 tubes or more, for
pedigreed dog. Happv
Ilome Kennels.” Now

there is a kennel that

surely does treat its

pups right. We would

A\ he willing to wager

toa tae.e are “bigger and better” dogs from
that outiit.

Contributed by L. G. Kean.
FIGHTING THE H. C. L

Ttem of interest in
the Jan. 16 issue of
the Nrw 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
perfumed one, either.
Contributed by

have a pink.and-violet

E. C. Kuerr.
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F you happen to see any humorous mis-

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original g]vlng 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 RADI STIC 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 Hawven
Register of ]an 2 we

have this gem: “Super
Het Oscillator Elimi-
nates HARMONIES.”

Thank heavens, at last

we'll be able to get
rid of some of the so-
called harmony from
our neighhbors that
meanders around the
apartment of an eve-
ning. That's what we call a real step forward.

Contributed by

Gurdon F. Chatfield.

FRANKNESS ABOVE EVERYTHING
QUICK DAD H Truth in advertising

(ﬁ from a circular of a
New York radio  joh-
ber: “These di'
WILL NOT LL\SL
LONG.” This is cer-
tainly something only
or multimillionaires;
for who else could af-
ford to have a gross or
so of dials beside the
set so that new on-s

soonn as the old ones fell

courd e plaged as
apart?
Nathan

Contributed by Johnson.

WHAT'S BEEN SLIPPED OVER?
Official secret ex- | .
posed by the Dec. 31 2 S
Radio Service Bulletin fF .-:¢,U i/
of the Department of T

Commerce: *“The Kol- 7 A
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.

RADiD
SERVlC%
Cius
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LATEST SCIENTIFIC DISCOVERY
[ﬁw In the New York
- PROVE T = Herald-Tribune of Dec.

! b 31 we have the fol-
e lowing announcement
relative to transatlantic
telephony: “The words
will travel at the rate
of 186,000 miles an
HOUR.” We were al-
ways under the im-
pression that radia
waves had the same
but then perhaps Einstein has
Got any dope?

B. A4. Repelotwe.

velocity as ]uzht
released something mnew.
Contributed by

BOOM! BOOM!
“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-
lowmg in the caption:
.. . a circular bank
of water-cooled POW-
DER tubes.” Maybe
there is gunpowder in
the tubes to shoot the waves across the Atlautic.
\Wonder device is right!
Contributed by Thomas F. Maher.

ALSO BANG!!

A WOMAN'S PARADISE
rN’\J\ i . LonooN At Jast a pl};icelwhere
women can e happy,
’\HELOD AoRuE_ as mentioned in the
e ) Greensboro (N. C)
7\ Daily News of Dec. 30:
“The service permits a

\‘é// TWO DAY conversa-
A tion hetween Londan
L5 and New York.” Just
think of that. girls,

for two whole day 3.

‘emt)

(48 hours, count
the fat undisturbed. .
Contributed by H. L. Fleming.

can chew

you

GET OVER!

Educated wire is [FoVE GvER
now available, judging !
from an announcement g
in the Jan. 1 issue of
the New York Ameri-
can: “Such  wire is
probably the best for
inductances as
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 V.

to keep their
Lemkin.

THE POOR OVERWORKED WAVES

That radio waves are
nervous wrecks, 1is
claimed by the New
York American of Dec.
28. in the following dis-

- 1}; 7o patch:  “Prof. Dupin
1oy \ i . asserted that the
=y ey disturbance called

(1 - static, the nuisance

called JADING 1in
radio has 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 YOUREJ\\\.
of Rapio NEws maga- ALL RIGHT —jL
zine there appeared this

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 wvariety) some
change and he will bring you back whatever you

are after. .
Contributed by Samuel Turek.
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/APPROVED

It does not matter whether or not

they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as its aim.

awarded a certificate of merit, and a ““write-up”’
the Laboratory tests, it will be returned to the manufacturer with sug
pages, and only apparatus which has been tested by the Laboratories an

gestions for improvements.

If, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be
such as those given below will appear in this department of RADIO NEWS.
No “‘write-ups’” sent by manufacturers are published on these
d found to be of good mechanical and electrical construction is described.

If the apparatus does not pass

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.

New York City.

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,

COMBINATION POWER UNIT

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 S50-
to 60-cycle house lighting current
and uses a chemical rectifier. The
unit is controlled by filament switch
cn the receiver and is automatic in

its operation. The unit will serve
any radio receiver using either a 4-
or 6-volt storage battery and requir-
img not more than 30 milliamperes
ni “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., Inec., 17

Park Place, New York City, N. Y..
is used in the “Manhattan” “B”
battery eliminator. It is a half-

wave rectifier of special construction,

which delivers approximately 40
milliamperes without overloading.

AWARDED THE RADIO NEWS
TLABORATORIES CERTIFICATE
OT MERIT NO. 1800.

RESISTANCE-COUPLED
AMPLIFIER

The “Muter” two-stage resistance-

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 Radic Ray,
Inc., Walkerton, Ind., is a combina-

tion of an antenna grounding switch,
leag-in cut out switch and insulated
ead-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. 1332.

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 Dbattery, 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-
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tery. A rectifier is necessary in case
A.C. is used.
AWARDED THE RADIO NEWS

TABORATORIES 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 flter 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
tha 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

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-
pacitf‘, 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
S0- to 60-cycle house lighting cur-
rent. It is well built. compact, and
in connection with the necessary fil-
ter condensers operates in tlie most
satisfactory way.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1880.

POWER COMPACT
The “Thordarson Power Compact”
(No. R210 shown). submitted by tiie
Thordarson FElectric Mfg. Co., Chi-
cago, IH.. contains in its compnund-

filled case, -the power transtormer
for the operation of the UN-216B
rectitier tube which supplies 400 volts
to the plate of the power tube UNX-
210. two filter chokes. a 7-volt cen-
ter-tapped filament supply for one
UX-110 power tube. The unit is of
good construction and the results ob-
tained during the test were goodl.

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 2
variometer to the frame of which are
attached the detecting-crystal holder

and the necessary binding posts for
the antenna and ground aml the
phones. The set is solid, affards very
good reception from local stations,
and almost covers the total broad-
casting range. R

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1337,

CONDENSER BLOCX
The “Faradon Capacitor Block”
shown, submitted by the Wireless
Specialty Apparatus Co.. Jamaica

Plain, Boston. Mass., consists of a
block of paper condensers having
total capacities of 14:2-mf. Lall in
one container and provided with dlp
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 Dy J. H. Parker-Acolus
Consolidated. Inc., 161 Grand St..
New York City., N. Y., is made of
nickel-plated brass. Tt provides a
safe contact with the battery ter-
minals.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1889.

The second clip shown. submitted
by J. H. ’arker-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 hz
soldered or attached with the screw
of the clips. . .

AWARDED THE RADIO NEWS
LABORATOQRIES CERTIFICATE
OF MERIT NO. 1890.

" SOCKET
The Parker-Aeolus New Type V.
T. Socket (No. 8812 shown). sub-
mitted by J. 1I. P’arker-Aeolus Con-
solidated. Inc.. 161 Grand S:. New

York City, N. Y.. is designed to b2
used in connection with UNXN-type
tubes. Its base is made of molded
bakelite and it is provided with
phosphor-bronze spring coutacts, com-
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. . Parker-\eolus
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 hronze contact arm ensures
in any position a perfect contact with
the resistance \\'ire-

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., i5 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 Ali-American Radio
Corp.. 4201 Belmont Ave.. Chicago,
I1l.,, is designed to supply the neces-
sary voltage to the gas-tilled double-
wave rectitier 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
cotistructed and very satisfactory in
its operation.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1397,

POTENTIOMETER

Tiie potentiometer shown, submir-
ted by Yaxley Approved Radio Pro-
ducts, 9 So. Chnton 3t., Chicago,
I1l., 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 4N0-ohms.

AWARDED THIF. RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1300.

DIAL

The vernier dial shown, submitted
by the Wireless Radio Corp., Varick
Avenue and Harrison P’lace, Brook-
lyn, N. Y., is made of molded bake-
lite and very neat in appearance. The
vernier ratio is 10 to 1 and the cal-
ibration is from zero to 100. It i3
easily mounted on any type of set.

AWARDED THE RADIO NEWS

LABORATORIES (ERTIFICATE
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 3 good

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,
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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 conncction with cor-
responding condensers, as the 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 (77 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 (ifferent capacities.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OTF MERIT NO. 1908.

FIXED CONDENSER
The fixed condenser shown, sub-
mitted by the Carter Radio Cn.. 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

sliown, submitted by the Kodel Radio
Corp., 507 East Peart St., Cincinnati.
Ohio, operates on 110-volt 50 to 60-
cycle house-lighting current and uses
a two-ampere Tungar Rectigon hulb
as rectifier. It has two charging
rates, 2- and 34-ampere, and can be
very conveniently used as a trickle
charger.

AWARDED THE RADIO NFEWS
LABORATORIES CFERTIFICATE
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-

pass condenser and to withstand a
relatively high voltage. The con:
denser 15 of cylindrical shape and

(Contined on Page 1289)
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A Simple lnexpensive “Ham” Installation

T 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-
lee, 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
le 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—\xave transmitters and receivers,
which they constructed accordingly. Un-
doubtedly, thev 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 begmner 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 i mexpenslve “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

0-1 AMP

5000 OH;'IS

0-100 MILS
.00025 ME

2ME
TO
AC
213 4
MFE
- 30 HENRY CHOKES
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,
simplicity of the entire unit, the position of the various parts, and the symmetrical appearance
obtained by care in designing the set.

illustrates the

www americanradiohistorv.com

3
6 R F CHOKE
. OPTIONAL
55 Wi
L g
TTooor
ME
20
OHM

-A-B A+ B+4S5 B+30
The circuit diagram of a simple and

Fig. 1.
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
(774-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,
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-olim transmitting grid leak;

One 7V;-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 nelghborhood of 525 to 550
volts :

Two 30-henry choke coils;

One 4-mi. 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.

thermocoup!led

CONSTRUCTIONAL DETAILS
The oscillation transformer may consist

of two bakelite tubes. one 4 inches in diam-
(Continued on page 1287)


www.americanradiohistory.com

Radio News for April, 1927

HIS Department is conducted for the benefit of our Radio Experimenters,

+a

-
ko=

Conducted by Joserh Bernsiey

publish only such matter as is of sufficient interest to all

1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets.
4, Our Editors will be glad to answer any letter, at the rate of 25c. for each gquestion. If,
lations, patent research, etc., a special charge will be made.

This Department does not answer questions by

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

k. No attention paid to penciled matter.
mail free of charge.

if, however, questions entail considerable research work. intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P, M.

s

RULES FOR RADIO INSTALLATIONS

(0. 2206) Mr. D. S. Spiegel, Batavia. N. Y,
asks as follows: .

Q. 1. Will you please state the requirements
(fire insurance companies, or Bureau of Standards,
etc.), for the correct installation of an antenna
and ground system. [ 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-
guirements.

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
Handhook 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 avold crossing electrical
conductors of all kinds. Antenna supports must be
sufficiently rigid and of such size as to withstand
any load which may come 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 15 possible.
special rules are given for the installation.

[n 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 bhetween 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 buildinyg
“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 ave connected to a street main. An outlet
pipe from 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

A

00035
MF

Al

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
Safety

in Section 37 of the National Electrical

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
Pri}rlxting Office, Washington, D. C., at 10 cents
each.

FRESHMAN MASTERPIECE
POWER UNIT

Waukon,

IMPROVED
AND “A, B & C”

2207) Mr. S. Lorenz, Towa,

©.
writes:
Q. 1. In the “I Want to Know"” columns of
the January. 1927, issue of Rapio NEws were given
the details of the Freshman Masterpiece receiver.

———— 3135+
(-—70590 +

3 [l
——v0522+

P

O V. INPUT

[
i
BATTERY |

|

The wiring diagram employed in the Freshman “A, B and C” power unit,

Q.2207-8

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.

3MEGS.

201-A

20iI-A 12

.00025
MF.

|
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-
T

—\
N

—L—
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PHONES OR POWER
AMPLIFIER PLUG

o

o ot L)
: OHMS

LOUD SPEAKER

OV
. A &
N

N ——

ANT.O GND -C

swnwi’
+C -A -B+AO

Q.2207-A

The latest available circuit diagram of the Freshman Masterpiece three-control receiver.

A special

B+300- B+I35

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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The Garod E.A, recmver obtaxm _it§ battery current from the light socket; no trickle charger or

storage battery is reguxred
similar type ‘of receivér: - Pow
a 199 or 299 type of tube m the detector.

The

In the schematic wiring dlagram “of this set is illus-
trated a resistance (lettered-“R’)‘whose value is
not specxﬁed I would like to know the size of this
resistance and also have” information' on (he

“New Improved -Freshmin ~Masterpiece- Recewer o

providing that the déscription” m:the;]anuary issue
is not of this xmprmed model v I would “also Jike .
details " of an A and “C” ° socket-] power
unit which will operate satisfactorily 1n conjunction
with the * above mentioned set.

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 ofs .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 schemiatic \v1nng diagram. The
small inductance indicated.as ‘L’ in the’s‘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 bemgemount_ed or securéd _tg the end. plate of
each variable condenser. This partlcular feature
facilitates ‘control of oscxllatlons in the radxo fre-
quency, stages.. ..

A 270%hm” fixed resistor is mserted between
the plate-return leads of the R.F.“tubejand “the
“B+90" terminal to create a voltage drop, ‘thus
preventing any. possibility of the*R. F. tubes go-
mg mto oscillation.© If a fixed resistor cof this
size is unavailable, then an ordinary Oto-l 000-
ohm variable resistor of a_ type made by several
manufacturers can be used in its’ place. If the
latter is used, simply adjust’- -thestesistance until
satlsfactory 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 elnmnator (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 requxres 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 1s 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”
(Q. 2208) Mr. A. Robson, Burlington,
writes:

1. I would like full partlculars _regarding
the Batteryless Garod Model “EA” receiver, such
as the type of tube employed in each stage. values
of the resxstances, 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 cFﬁment
and though 1 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”

RECEIVER
Vt.,

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 conventlonal neutrodyne type,
the R.F. stages being neutralized in neutrodyne
fashion. The partlcularly noteworthy feature of
this receiver is that in all stages, with the excep-

ause of careful design its efficiency is as high as that of any other
tubes' are emplofy‘ed in the audio and radio frequency stages and

lament current for the detector is obtained from

the “B” eliminator.

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.Cs* operanon than the filaments of tubes
of the 199 or dry cell variety. -

- Also note that, contrary to-the practnce in most
batteryléss receivers, the filament circuits of the
R.F. and A.F. stages ‘are -wited 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, ﬂlament 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 AC hum
are employed throughout* the“'receiver. ~ A .216-B
or 316-B rectifying tube is_employed in the “B”
power umt which™ deélivers a dlrect current output
to ‘the receiver. *The power unit is entlrely ‘shielded
and built m separate form’ to prevent it from m
ducing- an’ alternatmg-current flow in the varidus
components within the receiver. Very satisfactory
results are “obtained - from  this batteryless re-
celver & °of B

% & GREBE SYNCHROPHASE RECEIVER

Q. 2209)
writes:

Mr. D. Jackson, Elxzabethtown‘ Pa,

1. I recently'attempted w1th the “aid- of'

several “radio experts” to repair my: Synchrophase
receiver, which, through vxolent mlshandlmg when
moving, became inoperative.’” The receiver at the
present time does not-look quite like the original,
due to numerous experiments. However, 1 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 S LooOP +135

.note

“far enough from the receiver to prod

-and properly connected.
_always be balanced

* applied
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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 MU-1. Information relative to the
earlier model will be found in the April, 1925,
issue of Rapro News. The schematic wiring dia-
(g)ran)lzoof the receiver will be found here in Fig.

Your receiver will undoubtedly requlre 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 whlle
the instrument is in operation’ - A practical and
efficient balance can” best be obtafned .by 'employ-
ing some form of niodilated radio- frequency “oscil-
lator. This oscillator ‘ should have -a range of
200 to 550 meters and should beé -modulatéd in
such a way as to produce 2 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
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
uce only a
weak signal, volume control to
be turned up f

“Where no osc1llator 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.
‘A ‘B’ and ‘C’ batteries be in perfect condition
Perfect vacuum tubes,
of the particular type recommended, should be
in their proper sockets. The Synchrophase should
while in its cabinet, The
most stable balanced condition will result if the
instrument is balanced with at least 135 wvolts
to the intermediate-amplifier terminal.
where 90 volts is ordinarily connected. The ‘C’

permxtnng the

" battery voltage should be left as recommended.

On 1926 and 1927 model receivers
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 on 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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The efﬁcxency of the Grebe Synchrophase receiver is due entirely to careful design and construc-

tion.
commg present-day interference.

The use of binocular coils and stralght-lme-frequency condensers aids considerably in over-
The employment of a ‘‘tone-color”

device enhances the quality

in the set’s reproduction of broadcast programs.
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— remarkably good/

Battery Eliminator

TRADE manK

: : L1 _
Reproducer 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
Constant-B

An attractive compact unit of silent efficiency

ALL-AMERICAN

Repmducer

For gurity 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.

—insures a dependable supply of uniform plate
current. Five output taps; negative, 445, +67,
+90, and a power tube talg adaprt ““Constant-B"
to all requirements. A “Detector”’ control pro-
vides voltage variation between 10 to 6o volts.
An “Amplifier”” control allows a variation of
10 to 120 volts on the intermediate tap, with-
out affecting the go volts supplied to first audio
stage. A High-low switch adapts “‘Constant-B"
to receivers of various current requirements.

Prices are slightly higher
West of the Rockies

Price $25.00 Price $37.50 Kiheos 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 10c (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
Ly — o

— ———
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ylear the new

improved

ROLA

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 matertal of
remarkable acoustic propetties, 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.

o[Rola.

CONE
SPEAKERS

Manufactured by
THE ROLA COMPANY
Oakland, California

|
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——The Giant-Tone Radio Violin
(Continued from Page 1236)

T

o

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 huilt of light boards, which
could be folded and packed on the running-
hoard of a car. If extreme amplification is
desired. the push-pull power amplifier circuit
shown in Fig. 6 can be used. Tubes V and
V1 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 euntire
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.

Yery probably the same method of ampli-
fication could be used on all stringed instru-
ments.

MODULATION TRANS. V AFT.

G : i

"l Hi

TN

FINISHED MICROPHONE
MODULATION TRANSFORMER

FIG 4

The modulation transformer, details of which
are shown above, can be easily made by the

experimenter.
V SN OIS TS T IS
1
Fig. 5. At the left is
l o shown the audio-fre-
quency amplifier which

is used for amplilying
the tones of a violin to
““fog-horn” volume. The
vacuum tubes, V and V1.
are of the 201-A type
of amplifiers. As may
be seen from the dia-
gram a “C” battery

LoUD
SPEAKER

) ¢

having a wvalue of 9
volts, is used in the grid

MICROPHONE =,

" 90V,

¢ L]
Ellllllifc-gv %fam shown below, Fig.

circuit  of the second
tube, V1. In the dia-

there is a stage of

(e =
BT +I35 Y.
FIG. 5

MODULATION

TRANS. V AFT. Vv,

PUSH -PULL

push-pull amplification,

which insures great

volume without dis-
tortion,

e 3

PUSH-PULL

TRANS. V2 TRANS.

MICROPHONE -~

LD
SPEAKER

V3

(

A"

———

[ujalale
+90 V.

{ N
T E-lll}lii 9VC

45 V.
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FIG. 6

A four-tube audio-frequency am\})}iﬁer (:zalon1 Re used ifb extre‘rinel
are -A type tubes an

our cover illustration. V and

www.americanradiohistorv.com

great _volume is desired, as in
2 and V3 are semi-power tubes.
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NEW
1927
EDITION |
No.17

600
lllustrations

BUY iy
FROM RADIO’S OLDEST
MAIL ORDER HOUSE |

E 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-
reous 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 —

1 THE NEW RASCO CATALOG NO- 17 Contains the

: X Following Hookups
@ofl”‘y@ > All Armstrong Circuits:

< P% . ! These important eircuits are explained clearly, all values
% / P gt:;é‘é)rbcf:dg:)Tf:lSte‘gJusfllltgl'r}?l]‘e 2 few of the Vacuum Tube eireuits: The V.T. as a
N te E - E ifier; Super ator; - i & 2

/ 1 plitier and. detector s Regenerator; one-step radio frequeney am

three-stage audio frequency amplitier; sh X i ativ
i A &k ki °r; short wave refenerative
(clj\::tulitesh 4;5?)!;’;‘(1Tt}ltl{:g“lg:?umlciv ﬁm‘;ﬂiﬁer; radio and audio frequency amplifier; in-

> 4 s a £ its. q ;.
small parts and redis eflex Circuits. This catalog i3 crammed rull of

findings. literally thousands of them. In addition there s

posts, switch parts, metal ribbon, carbon balls, moeh useful infarmation contained herein.

binding posts, all types, switch points, switch . . e e e e e e e
levers, lock washers, carbon grains, ground If you will paste this coupon on a &Agli irECl/:‘LTchE_, RN 1-127)

. . . 5 arl ace, New Yor
ClamAPS’ metal pointes, insulated mbmg’ low post card and mall today, we You may send me, without charge or obligation, Mour NEw|
melting metal, antenna connectors, bus bar . ICATALOG No. 17. (\Write on margin it you desive.) |
wire, as well as thousands of other articles. will be pleased to send you our I |
We carry the Largest Variety of Small DT | eeren e M il i b e s .
. ] ew Catalog at once. ==
Radio Parts in the World. n g | i

RADIO SPECIALTY CO. ::::t T ——

98 Park Place New York, N.Y. o Stafe. '
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““The Big Fellows

il Use Faradons,

(44 ELIEVE me, I'm using ’em
wherever I need a con-
denser.

----- i i [

A A Complete “°A and B”
Socket-Power Unit

(Continued from page 1228)

HIL LT

Juwunum

Funnnnuin

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+4" and “A—."" The filamentless rectifier

Bl
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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 R1 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 supplyving 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).

! VALUE
“We can’t do better than follow the Quoity | NAME OF PART | oFPaRT REMARKS MANUFACTURER * =
lead of the Navy’ R. l 1 PA" Bat. Charger |24 Amp. Bulb or electrolytic type : 12,13
g 1 Abox
C' A" ((};eneral Iiaaidlo ¢} Powar Unit Power trans. and f{ilter chokes 3 =
Cprp., ene.ral s ‘ 1 |Condenser bank |4 & 6af.|14=nf.total capaciiy 4 | 14,1515 =
tl‘lc, Westmghouse, 2 Fixed Condensers | lemf, By~-pass 4 |.24,15,16
Bell Telephone and ‘ 1 | Rectifier tube Filanentless typs 5
Model T. Thehigh INANY other quality 2 | Var. Resistors ! :;ltase ;z:ula::rs - : 7,17,18
‘ficieney, all met- M 1 Switch enp, vo. rating
:‘l lmlica recfl'ﬁ;g equ1pment manu{ac- 1 Socket T For rectifier tube 8 19,19
set  type t in : d
qdee:elu;d c:r?aciitles turers when it comes 9 | Binding posts f 9 | 19,20
TIESTYNY to condensers. Tl,l,ey 1 | Panel 8 X 8f x 3/16° 1| 21,22
compact. all use Faradons! 1| Sub-base 9% X 16 X 1/2" (w00d) ,
. o
Since 1907 Faradon ex- Roll | Hookup Wire 1123
perts have met condens- [

er needs. There is a Fara- NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

don specially designed for

B Fansteel Products Co. ‘Inz. §3 we-ti;whou-e Elec, & Miz. Co
each particular purpose. Tvox Company * 14 Tobs Doitsc - *
Get the Faradon unit or Thordarson Elec. Mfg, Cos 15 Wireless Specialty App, Co. 1f you use alternate parts

instead of those listed in
the first colwm of mam-
facturers, be carsful to
allow for any possible
differsnce in size from
those originally used in
laying out and drilling
the panel and sub.bass,

Sangano Electric Co.
Raytheon Mfg, Co.

Amer , Mech, Lebs, (Clercstat)
Allen.Bradley Co,

Alden Mfg. Co.

H. H. Eby Mfg, Co.

Micarta Fabricators

11 Bolden Mfg. Co,

Generzl Flectric Co.

FORY COPYRIGHT EXPERIMENTER PUB, O, 1927

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

16 Dubilier Cond. & Radio Co,

17 Electrad, Inc.

18 Contral Radio Labs,

19 General Radio Co,

20 X1 Radio Laboratorises

21 Anmer, Hard Rubber Co. (Radion)

22 Insulation Co, of Amer.(Insuline}
23 Acme Wire Co.

block having the capaci-
tance desired in the oper-
ating voltage class to meet
vour requirements.

If your radio dealer is not
already supplied write us
for descriptive folder.

0| 00f ~| O W x| ] 1] =

WIRELESS SPECIALTY
APPARATUS COMPANY

Jamaica Plain,
Mass., U. 8. A,

Bl b il [

Boston,

A Transatlantic Rédib-
telephone Receiver

(Continued from page 1225)

g

n 1 "

oscillating, but nni the pick-up tube. If yvou
hear a squeal or howl in the phoues, both
these tubes are oscillating ; this may be rem-
edied by slightly turning down the rheostat.

Try varying the coupling between L2 and
1.3. When the set is operating properly vou
can tell this by putting a finger on the grid

R

operation on a definite antenna. In getting
the recei\'gr to operate properly .the funda-
mental point is to have the oscillator tube

terminal of the oscillator socket, V2, thus
producing a thump or click in the phones. It

(Continued on page 1288)

Rl —= v
Convenient units for Vi T V3 Ty Va ﬁ
assembly or replace-
ment in special fil- Comblete block assemblies er C
ter hook-ups. uswtal eliminator requirements. \ L‘ 7-5 3 %U\ U'é@
T ¢ ) 2
— [ ( ,
. . | )
Electrostatic | [ Lol v "
Condensers ng L.,
) o o
for all purposes + pelce  Rv B 6 8390
The circuit diagram of the transatlanticvf:ug-trl“.lbt;;epcltie{ii\:;. V1. detector; V2, oscillator; V3 and

593
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T. O°CONOR SLOANE.
A.B., AM, LL.D.,, Ph.D.

Noted Instructor,  Lecturer and
Authaer. Formerly Treasurer Ameri-
can Chemical Soecietv and a prac-
tical ehemist with many wel known
achievements 10 lis credit. Not
only has Dr. Sloane taught chemis-
try in the class-room but he was
for many  yea: engaged in com-
merciul chemica: work.

/ Dr.T.0 Concr Sloane
[ will teach

SH EMISTRY

Right in your own Home _

Industrial firms of all kinds pay tempting salaries to get
the right men. 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—Ilearn the profession of Chemistry and your <a1ary will
depend only upon your own efforts and your own abilities.

The work of the chemist is extremely interesting. If you
are fond of experimenting. if vou like exciting and fasci-
nating work, take up Chemistry. To the man who is dis-
satisfied with his present job, to the voung 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

XNever before has the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakened
the United States 1o the nced of trained chemists and chemi-
cal engineers. Evervwhere the demand has sprung up. In
factories, mills, lahoratones, 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 ior 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 forcsight 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

3 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 practical, Jogical and remarkably simple. It is illus-
trated Ly so many experiments that are performed right from the start that anyone, no matter

how little education he may have, can

tunities for Cliemists.””

Experimental Equipment Given
to Every Student

We give to every student without additional charge, this
chemieal equipment including fifty pieces of laboratory appara-
tus and supplies and thirty-nine different chemieals and re-
agents. The fitted heavy wcoden hox serves not only as a case
for the outfit but also as_a luhoratory aeccessory for performing
countless experiments, Full particulars
feature of our course are contained in our free book “‘Oppor-

thoroughly understand every lesson. Dr.
Sloane teaches vou 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 vou any individual help
you may need in vour studies. This per-
sonal training will be of inestimable value
to you in your future career.

obtaining a position in Chemistry.

O =

[

What Well-Known
Authorities Say
About Our Course

From Hudsen Maxim,

‘Dr. Sloane has done a much-needed
werk in oa mueh better way than any-
thing of the kind has, heretofore, been
dene.

“Dr. ®loane has a remarkable faculty
of Dbresenting Rcience for self-instruction
of the student in such clear and un-
derstandzble way as 1o be mest readily
grasped and assimilated.

¥, thierefore. unresercediy recommend
and place my highest indorsement on his
work. "

Fiom DNr. W. W, (e Kerlor,

1 ecan not recemmend ¥your course too
highly and 1 congratuiate both you and
Dr. Sloane on same.™

From John A, Tennant,

“This is something which has long
veen needed.  Your long experience |
the teaching of chemistry . . . assuranece
that the course will Le practical as weil
as plain to the untrained students.’’

What the Students Say:

“Your course has bheen worth $30,00(
to my concern.’

“This is Jjust like reading some fas-
cinating fletion story

©1 have just been made Assistant
Chemlst of my concern.”’ -

‘Your course is Just what a persen
wants to start in the wonderful science
of Chemistry.”

~I find that vour course is very in-
teresting. 1 wait patiently for the next
lessen.”’ -

I find the study of chemistry more
and more interesting at every lesson and
you may be sure that I am getting into
studving  hiabit even more than 1 ever
did even in my school days.’

I like the lessons so much that 1 hon-
estly would ot sell them fer many times
their price.

1 am taking this opportunity to express
my satisfaction with vour chemicul lessons.’

‘1 now have a_fine position as chemist
at the Du I'ont Dye Works. It was thru
your course alene that 1 have been so
successful.”” ,

“T have written 1o different people
about your course and they speak very
highly of same

‘1f 1 den’t learn it isn’t your fault for
1 find that sour lessons contain a whole
lot.””

(Names and addresses on request.)

Easy Monthly Payments .

You do not have to have even the small price of the course to start. &
You can pay for it in small monthly amounts or earn it as many others ¢
are doing. The cost is very low, and includes even the Chemistry
outfit—there are no extras to bn_s with our course. Write us and P
Jet us explain how you can qualify for a trained technical posi- &
tion without even giving up your present employment, ¢

SPECIAL 30 DAY OFFER

Besides furnishing the student with his Experimental 'l

DIPLOMA AWARDED TO EACH GRADUATE

Upon graduation each student is awarded our Diploma_in Chemistry, cer-
tifving that he has successfully completed his studies.
certificate will be a source of pride to you all your life, as well as an aid to

Your name on this

Equipment, we are making an additional special ¢ ".\‘iih_out any ebligation on m
offer for a short while only. You owe it to Voursel ¢ part, your free Book “*Opnortuni-
tieg for Chemists,”” and full par-
to find out about it. WWrite today for full “infor- ¢ Tieulirslaboutithe Exnerimental
mation and free book, ‘‘Opportunities ’ ment given to every student. Also Dlease
about this speeial Chemists.” Send the coupon right now while ,' tell me about vour plan of payment srd
it is fresh in your mind. Or just write 2 your special 30 day offer.
vour name and address on a postal and (4
mail it to us.
2 ' ; AME ..o s, YidaL
Don’t Wait -- Mail the Coupon NOW ! # s
4
@ ADDRESS  ciiiiiiiiiiiiiiiiiiiiaes S M o onac
CHEMICAL INSTITUTE of NEW YORK, Inc. o DDDRESE remomimmcmeroee: .
Home Exteasica Division 4 NEW YORK CITY ,*
4 CITY —a = STATE ....ooivinninnnns

66—R WEST BROADWAY
2

RXN-q-727

www americanradiohistorv.com

& CHEMICAL
@ INSTITUTE
P OF NEW YORK
Home Extension
Division 4
66-R-West B'way
New York City

Tlease send me at onee,
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Brad] E

g
PERFECT VARIABLE RESISTOR

HIS 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,andthe
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 wariable and
fixed resistance wunits when
you build your B-eliminator.

i e

LT LE T LT R L N R L Ry
ol

Mail this coupon to g:

2

ALLEN-BRADLEY CO.
287 Greenfield Ave., Milwaukee, Wis.

Please send me vour folder giving 7 B-elimi-
nator hook-ups, and also data on all Allen-
Bradley radio devices.

™ e T % T e e e e

R LR RS AR
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The Evolution of the Browning-Drake Receiver

(Continued from page 1223)

wtm L st RUTITE HEREIITALA

AL L

well-nigh perfect amplification obtainable
with thie 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 flament 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, veould be a most
difficult engineering and economic under-

A five-tube receiver employing the Browning-Drake radio-frequency system, but made up to in-
This was the first receiver in which the audio-frequency

clude design ideas of the present author.

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-

cvlinder 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)

wRLE A

amplifier system was placed between the tuning units.

Radio News Blueprint Article No.
THE ELECTRIFIED Hi-Q RECEIVER

THE LOFTIN-WHITE RECEIVER
Radio News Blueprint Article No.

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. 15

THE “NINE-IN-LINE” SUPERHETERODYNE
Radio News Blueprint Article No. 17

Order Direct from RADIO NEWS )
230 Fifth Ave., New York, N. Y.
MENTION NAME OF RECEIVER AND ARTICLE NUMBER

léfcaaacaoccanacnceannnaos $i.00
.................. ces.. $1.75
l®aco0oco000c0000000000000a $1.25
....................... $1.25
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The

PACENT
Company
is one of

the two

licensed
kit suppli-
ers for the

LOFTIN-

WHITE
and build
the only

[/
L]

A New BASIC CIRCUIT that is revolutionary

BUILD THIS NEW REMARKABLE
RECEIVER

In a few hours’ time you can build this remark-
able set which has leen acclaimed by radio en-
gineers as the nearest approach to perfection in
radio receivess.

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 quahty that is
a revelation and of exceptional importance—the

Constant Coupling System Used gives cqual ampli-
fication over the cutire warvelength scale—a factor
of extreme importance particularly on low wave-
length stations.

The Loftin-White is now availahle at your deal-
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.

foundation
UNIT Sales Agents: Chicago, Minncapolis.

> Louis, Jacksonville, Cleveland.
turer for Gr. Britain and Ireland:

Buffalo, Boesten, Ihiladelphia,
Canadian Licensed Manufacturer:
Izranie Elec. Co., Ltd.,

PACENT ELECTRIC CO., Inc.

91 SEVENTH AVE., NEW YORK, N. Y.

Ran Franeisco. ¥t
Licensed Muanofae-

Washington, D. (., Iittsburch,
White Radio, Ltd., Hamilton, Ont.
London and Bedford, England.

—KONITE PRODUCTS —

No-Hum “B” Eliminator

*12%

COMPLETE
NO TUBES
NO ACIDS
TO BUY

$10.%0

UNASSE& ELED

Don’t Apologize for Poor Reception

How many times have guests come to the house and you ?oﬁ'ercd apologies for poor

reception because your ‘B’ batteries were “‘down and out
You can always depend upon the electrie lizht company to furmsh electricity and by
just plugging into the light sccket. you will always have ““I3”” battery supply for
your radio set by using the KONITE "NO-HUM” B FLI\H\' ATOR.
The voltage will never vary. Tf you wse 221 or 13 volts for Your detecter and 90
volts on your amplifier, the KONITE “NO-HUM"” B ELIMINATOR will always de-
liver the speeifitd amount of voltage. To get food volume from ¥our set, ¥ou must
supply the full amount of voltage required.
1 Taps B—: 22% V.: 45 V.; 90 Volts,
The operating expense of current used is less than $1.00 per ycar dependent upon
tho rate of ¥your local lizht combany.

Werks en 110 Volts A,C.. 60 or 25 cycles—operates all sets from 1 to 9 tubes.
DEALERR—We have an excellent probosition for those who desive to handle our line.
Write or wire for territory.

Konite Recti-Trickler

3415

Complete

CHARGES BOTH
ttA,, and llBll
BATTERIES

LOWEST
PRICED CHARGER
MADE

ELECTROLYTIC
PRINCIPLE

Absolutely Noiseless Charging

The RECTI-TRICKLER has Leen 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 no attention.

It is a combination Rectifier and trickle charger all in one—Charges hoth
A & B batteries (wet) from the house lighting cut—Works on DC or A(
Current; all you need to do is to connect it to any house light socket, clip
the two Jeads to your battery and it starts to operate.

No tubes, no acid necessary.
electrolytic principle, No noise,
atainst defects for six months.

The simplest unit of its kind—uses the
The RECTI-TRICKLER is guaranteed

DEALERS—Exclusive territories and liberal proposition is ready for you
—write for particulars.

(f vour dealer does not stock them., THESE UNITS will be shipped C. 0. D. to vou if desired

KONITE CORPORATION,

25-27 WEST BROADWAY,

NEW YORK, N. Y.

www americanradiohistorv com
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¥ The Electrified

AT i T I TR eI

side of the base shield as illustrated, by
means of machine screws countersunk in
the bottom of the baseboard and passing
up 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-

(Continued from page 1235)

ST T,

LTI o

Hi-Q Receiver

TS g a

S

S

i i i

cuits. The resistances are then securely
tightened down by means of lock washers
and nuts.

On the centerline of the shield cover and
214 inches from the back, drill a 34-inch
hole. In this hole, between two 1}5-inch
squares of fiber, mount the 50-ohm rheostat,
R7, taking care that it is completely insu-

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.

i

(LR

i

R e

il

SYMBOL [Gusty| NAME OF PART | oAU, REMARKS MANUFACTURER %
L 1 | Ant. coupler Autowcouple unit 1 E
$1,12,13 | 3 ReF. transformer Auto-couple units 1
C,01,2,3 | 4 | var. d s 000375 mf.| (S, L.F) Used with sutc-couples 1
C4 7 Var. condensers |2 to SOumf| Reutralising type 1 15,25
c5 7 | Fixed condensers |.5 mf. By.p8ss 2 \ 3,7
Cé 4 Fixed condensers |1, mf. By-pass 2 L} 16,28
(14 1 Fized condenser |.001 m{. |Byepass 2 {\39,30
c8 1 Fixoed condenser |.00025 mf.|Grid condenser 2 k31'3a
R 1 Resictor 2 mog. Grid leak 3 6,7,17,30
Rl 2 Resistors 100,0000hm| Grid voltage supply 3 p,7,17
R2 1 Resistor 50 ,000chms| Voltage reducer. Heavy duty 6 [1,17,30
7,71 2 AJF. transformers High impedance prikaries 4 13,15,18
4 Sockets UX type with dase 5
13 |sockets Ux type without base 5 [0,18,234
8 5 Shields Aluminum. Special 1
4 Strips Aluminum. For foundation 1
2 Dials Vornier 8 §,10,18
A8 1 Ant. switch Single pole double throw 9 Rl
sv 1 | P11, switch ) ) 9 Bl
P 1 Pilot light o Including duldb and bracket 9 Rl,22
R3 1 Potentiometer’ 400 ohme |Volume control 9 P1,23,24,33,30
4 pr. Clips - For resistors Rl and R2 2
2 Binding posts For eorial and ground 10 B4,25
J 1 prs Tip jacks For loud speaker connections 9 1,23
1 Front panel 7X21% 3/16"
B 1 | Audio pamel 4% X 11§ X 3/16"
1 tug strip 9 X 9/16% X 1/4v
2 Mounting clips For condensers C6. 211/16X3/8X3/14
17 | Lugs For terminal strip
2 Brass shafts 10 X 1/4" Por var, oondensers
1 Cabinet 1
v,n,3,3,45 Tubes 3ve.06amp. |R.F., det, and firet A, F, 12 | 19,20
v5 1 Tube 5v.1/2amp. |Powsr amplifier 12 (19,20
Hook-up wire Flexible stranded 3435
POWER PACK
4 1 Filter choke 80 H, For battery eliminater 13 | g4,26,37
LS 1 Pilter ohokxe % H, For sudio amplifier cutput 13 |4,24,26,37
Lé 1 Power trans. Special windings 13
c9 1 Condenser blook |14 mf, FPor battery elimimator filter 3 17,16,24,28,29,30
c10 1 Pixed condenser |4 mf. Por audio output filter 7 |2,8,39,30,31,33
R¢ 1 Resistance unit [4,0000hms |Voltage reducer 14
RS 1 Resistance unit |23,100chme |Voltage reducer 14
R6 1 Resistance unit |3,8000hms |Voltage reducer 14
R7 1 Rheostat 50 ohms Line voltage reguletor 9 |6,8,21,23,24,30
4 Brass angles 1" steck
[v:4 1 Cord and plug
vé6 1 Tube Double wave rectifier 18 |19
e 1 Line cable 17 wires bound in cabdle form.
1 | Support panel 5% X 4 X 3/18v
2 Brase angles Straight 1% stock
Misc. hardware

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

Free 40-Page Booklet.
Send Coupon Now.

r————— CUT HERE®* = == == am o~

RADIO INSTITUTE OF AMERICA D
324 Broadway. New York City

Please send me full information about your Home

Study Course of Radio Instruction,

{3 I am interested in the complete course which

qualifies for the U. 8. Gov’t Commercial or

Amateur Radio License,

O1T am interested in the technical course for

radio dealers, jobbers, salesmen and technicians.

Name.......ccovviiiiiiiiinnn, 0000000

Address...........oovvviinnn 0000000G00C000GAY

RADIO INSTITUTE OF AMERICA
Formerly Marconi Institute Established in 1909

324 Broadway New York City
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| Hammarlund Mfg. Co.

17 International Res. Co.{Durhsm) 33Centrsl Radio Labs,

2 Sangemo Elec. Cos

18 3{1ver.Marshall, Inc.
19Radio Corp. of America

34Belden Mfg. Cos
35 Aame Wire Co.

3 Electrad, Ince
48 Elecs Coe

20C, E. Mfg, Co, {Ceco)

5 Bonjamin Elec. Mfg. Co.

21 Yaxley Mtg. Co.

6 Allen-Bradley Co,

22 Brunoe Radio Corp.

If you use alternate parts

7 Tobe Deutschmann Co.

23 Herbert H, Frost, Inec.

instead of those listed ia

8 MartinCopeland Co, (Marco)
9 Carter Radio Co.

24 general Radio Co.
25%.1 Radjo Labs.

the first column of msmu-
facturers, be careful to
allow for any posaible dif.

10 H, H, Eby Co.

26 Acme Apparatus Co.

forences in sise from those

11 Blandin Phonogruoph Co. 27 National Co.

12 E, 7, Cunninghem, Ince

28 Dubilier Condenser Corp.

originally used in laying
out and drilling the panel

13 pmor, Trans. Co, {Amortran)

14 yard Leonard Flec. Co,

29 Wireless Spec. Apparatus Co.
30 Aerovox Wireless Prod. Corp.

and sub.bass.

15 Bremer.tully ¥fg, Co.

31 Polymet Mfg. Co.

T6 potter Nfg, Co,

32 Leslie F. Muter Co.

FORM COPYRIGHT EXPERINENTER PUB. CO, 1927
ST
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

D E



www.americanradiohistory.com

Radio News for April, 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 comnections.

Mount the two A.F. transformers, T and
T1, 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 34-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 mayv now be wired, fol-
lowing the pictorial diagramn, 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 holted 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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Quality “B” Eliminator

o
Victoria, B. C. ¥

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
“1B' Batteries.

C. 8. MERRILL,

Clovis, N. Mex.
I have used your Klim-
inator with good success
for over a year.
WAL E. McGRATH.
Niles, Ohio.
The Eliminator I pur-
chased from you a year
ago has given results that
could not bhe surpassed,
regardless of price. I
have logged KFI, KGC,
KFON, (ZF and GKW,
¥, I. McGUIRK.
Louisville, Ky.
The Elminator I pur-
chised  from  ¥you last
April has given entire
satistaction
ALONZO G. SMITH
Richmond, Va.

It is a pleasure to do
business with a eoncern
like yours. Your Klim-
inator has got it all over
any that I ever used and
I tried several different
makes costing much more.

WM. H. BRYANT.
Woodside, T.. I, N. Y.

Your Hliminator has
been in use for about a
year and a half and has
given me great service. .

GUSTAVE G. FREY.
Duluth, Minn.

1 have used your Elim-
inator for over a Year and
it is one of the best in-
vestinents 1 ever made.
I. W. PETERS.

r
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FERBEND

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-
eialists 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
direet from your Eleetrie 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?
Money-Back Guarantee

See Your Dealer —or Send Direct
Shipment made direet on receipt of price, or C.0.D.
if preferred. Use for 10 days to convince yourself—
if unsatisfactory write us within that time and pur
chase price will be refunded. Send Coupon TODAY.
FERBEND ELECTRIC COMPANY

425 West Superior Street Chicago, Illinois

‘B ELIMINATOR

Approved and passed
by the rigid Labora-
tory Tests of the two
Soremost Radio Lab-
oratories in America
—Radio'News and
Popular Radio.

M PERBEND ELECTRIC CO.
425 W. Superior St., Chicago, Iil.

[1 Send $12.50 model.
[] Send $17.50 model.
[1 Send at once. Payment enclosed.
[] Send C. O. D. [] Send Literature.

Makers of the
original and genuine

FERBEND

AR A 66000660006 606006000 06086660000 W
A

P T S e H o 60 66000600060 00000 60 5a 0
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Every fan

knows that—

Every B-T prod-
uct has been an
outstanding
success—

ESIDE the Counterphase Receivers
and Power-Six Kit, B-T offer the fol-
lowing products as the best you can buy.

B-POWER UNIT

No variable
resistances —
no knobs to
turn witHthis
Unit.  There
iIs no guess-
work  about
voltages. It
delivers
2nough volt-
age to prop-
erly operate
the power
tubes on mul-
ti-tube  sets.
Price com -
plete with

Raytheon
Tube $39.50

SOCKET

UX DETECTOR

2\ 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.

1t doesn't pay to use infe-
rior sockets when the B-T
UXA can be purchased at
high-grade dealers for 75c.

OUTPUT TRANSFORMER

A new Bremer-
Tully produet 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.

$5.50

Price coccveeeeneeediireeinncnnnns

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.

BETTER TUNING

The B-T booklet describes all B-T parts,

sets, kits and B-Power Unit—information

on radio you won't find elsewhere—send for
your copy todax.

BREMER-TULLY MFG. CO.
520 So. Canal St., Chicago, Il

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-
premable 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 pomt 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.

T e P O T I T U U R et

Letters from Home Set

Constructors
(Continued f/'om page 1251)

LR

RGeS
TR

I

Found that the “B” hattery 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 hxg’h

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,

oHN B. STEWART,
Hg. Co 31st Infantry, Manila, P. I

THE “CHRISTMAS TREE” SPEAKER

Lditor, Ravio News:

The Loud-Speaking Chnstmas Tree, instructions
for bhuilding which are given in your December
number, works to_ perfection with me. I received
KDKA, WOC, WAAD, WABC, WCBD, WEAF,
and many other leadmg stations. I have Iong' been
a reader of your valuable journal. I have one of
the Counterphase hook-ups of Bremer- Tully Co.,
Chicago, and can praise it highly. .

ED,

Jay
1401 Marshall A"'e Mattoon 1.

POLICY THAT MAKES FRIENDS

Lditor, Rapio NEwS:

I wrote the Hart & Hegeman Mfg. Co., Hart-
ford, Conn., concerning their wave trap, given
the approval of Rapro News in a recent edition,
asking if it would help me and stating my_troubles.
Not only did their radio engineer, Mr. Justin H.
Alrens, 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 dlfferent from the usual busmess
methods of today—‘‘Money first in case of fire”"—
that T 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.

CarrL SAVAGE,
609 Montgomery Avenue, Ashland, K.

(Ve are publishing this letter simply to :hma
how some organisations conduct their business in
order to help radio fans. It is refreshing to sce
letters of this sort, as altogether too many are re-
ceived here xhawmq the direct opposite of the
experience cited above.—EDITOR.)

DOWN IN THE OIL FIELDS
Editor, Rapio NEws:

With my home-bnilt two-tube regenerative set
(my nearest neighhor 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.
hecaube immediately some other person said ““Shut
up!

I enjoy ver% much Rapro News, which is sent
to me from ampico. Mr. Echson 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. Wernvany,
Hildcat Camp, San Isidro, Mexico.

www americanradiohistorv com
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Licensed by
Rider Radio
Corporation

‘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 ome
vourself,

At your dealers or write direct. Hook-up

circular upon request.

MEMBER

Price - - $2.75
Dept. 27
175 Varick St., New York, N. Y. 4§

VisiT

LAKEWOOD
NEW JERSEY
and the lovely
LAUREL HOUSE
-§8-
Midwinter Golf—I inter Sports

Concerts—Dancing
-£3-

A Perfect Hotel With
Remarkably Low Rates
-63-

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.

Sub.
Experi-

Insure your copy reaching you each month.
ccribe to RADIO NEWS—$2.50 a year.
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A METAL-PANELED SET

Editor, Rapio NEws . .

Reférring to the article by Joseph Riley in your
September issue, “A New Idea in Radio Con-
structton.'' 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
“monkeved” 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, T 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, KENX, but the first night after
remounting 1 picked up the following: KFWB,
KFSD, KFON, KFWO, KGO, KMTR, KXRC,
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 14 inch of primary winding
and about 1 inch of secondary, both No. 26 wire
1 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 1t 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 absoiutely 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

D. P. LaMOREAUX,
226 Fourth St., Hermosa Beach, Calif.

ONE-TUBE RECEPTION

Editor Rapio 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 lecals. Its furthest station is
NPO, Cavite, li’hilippine Islands. Its twelve furthest

are:
WRAP, 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 .\IIRSK\’,Y

637 Cleveland St., Brooklym, N.
(List enclosed of 203 stations in 32 states, from
167 of which verifications were received. The
hook-up of this circuit was described in Rapio
News for June, 1926; it is in the highest degree
sensitive, but makes a radiating set.)
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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 bough® 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
