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WHEREVER good reception is es-
sential the new Tower Cone is fast
replacing more expensive Speakers, as it
exemplifies the supreme combination of
all that can be desired in a radio repro-
ducer. Its refreshingly superior tone
quality and volume is winning new and
lasting friends everywherz.

Ask Your Dealer to

e

Only in Tower will you find the
direct-drive unit with eight points of
contact from unit to cone, plus an
acoustically perfect, non-warping parch-
ment cone—full 17 inches in diameter.

All can view its beauty. But only
those who actually hear it can know its
truly wonderful capabilities

Demonstrate

ON SALE FROM COAST TO COAST

TOWER. MFG. CORP. ~BOSTON, MASS.
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Better now for’9% than
itwas in 1920 for *85

Recall that in 1920 a
one-tube radio sold for $85. Today
Crosley makes a better one for $9.75
(The Crosley Pup). There’s the picture
of Crosley manufacturing genius.

This year will see the millionth Crosley
radio set produced. And somewhere, the
first hundred still bring joy and satis-
faction to their owners. Only this winter,
one of Crosley’s early one-tube radios
won a nationwide radio reception con-
test, in which one-tube sets of all makes
and dates were entered.

Powel Crosley,]r., has so improved tuned
radio frequency circuits in the present
Crosley sets, that experts the country

over have grown wildly enthusiastic over
their performance.

“The fust set to beat my pet Y says
one fan. “The only set I have ever seen
that would tune out our local station in our
building”, writes another. “How can
Crosley do it for the money!” is one excla-
mation, typical of hundreds of letters.

These new Crosley sets are truly won-
derful for they not only represent a
tremendous forward step in radio
development, but are offered for even
less than the closing-out prices of
questionable and obsolete sets.

See and hear the new Crosley sets at
your nearby Crosley dealer’s.

Prices slightly higher west of the Rockies—For descriptive catalog write Dept. 22

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

Powel Crosley, Jr., President

Owning and Operating W LW, first remote control super-power broadcasting station in America

Better-Costs Less

ured under Ar uU. S.
Patent No. 1,113,149, or under patent
application of Radio Frequency Labora-
tories, Inc.

Manufe

RO-5-EEY¥Y

Mass manufacturing operations-on the
million scale has so saved pennies in
production that the public sees them
reflected in dollars saved on the retail
prices of Crosley radios.

One great example of this is the Crosley
Musicone.

Its success created so great a_demand
that a saving to the public of $2.75 was
soon effected through increased produc-
tion. Today it is the fastest moving item
in radio—its quality of reproduction and
its low price is inducing the rapidity by
which it is replacing thousands of other

type speakers.
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STATION WOC

DAVENPORT

These

Iﬁstruments

Extra Cost-
All

sent to all my students

special offer.

work.

o

B3 h S

$70 in one Day
for T. M. Wilcox
“Iamin business for my-
self and recently made
$70in one day. I wasan
clectrician of rich experi-
ence and was occupying a
splendid position as tele-
phone  superintendent
when I enrolled with your
course believing it would
open up greater oppor-
tunities—have not hcen
disappointed.  Estimate
that Radio will bejworth
tens of thousands of dol-
lars to mein thenext few

T. M. Wileox,

fﬁ.‘f&ﬁ%%s I 'Will Trein'You at Home

Given FREE of »

instruments \
shown here and others
extra cost under short time
Clip coupon now
—find out all about this big un-
equalled offer while you still have
time to take advantage of it. This
training is inteasely practical—these \
instruments help you do the practical

My Radio Traiming is
the ‘“‘Famous Course
That Pays for Itself”

Make more money quick when
you take up this practical course.

years.”
Belle Island, Newfound-

Now Owns a Radio
Store

““The Radio business is rushing
just now. Building many Super |
| Heterodynes, also doing installa-
tion and repairing. To your
course I owe all my success in
the Radio profession.”” A. J.
Ommodt, Bowman, N. Dak. BT

Controls First Car by
Radio bi
‘I operate the portabie broadcaste

ing station in rear car, driving
front car by Radio control. Will
operate this car from New York to
! Frisco~13 months trip. Then we
take the car around the world—a
three years’ tour. I owe it all to
% you.” Leo Paul, New York City. :

v -

toFill aBig-Pay Radio Job

Get into the great new Big-pay Industry—Radio. If g
yow're earning a penny less than $50 a week, clip
coupon now. Send for AMAZING FREE BOOK,

“Rich Rewards in Radio.” Why go along at $25 or $35
or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. I.

% trained menare doing it—why can’tyou? I’ll trainyou just-
as I trained them—just as I'trained the men whose letters g
you see on this page. P’ll teach you quickly at home in
your spare time to be a Radio Expert, and draw down big
money for the easiest and most fascinating work in the %
world.

S50 o S25D a Week as
a BADIO EXPERT

It’s the trained man, the Radio Expert,
who gets the big jobs of this profession—
paying $75, $100, $200 2 week and up. Free book
gives all the facts. Every day N.R.I. trained
men are taking good places in the Radio field—men
like you—men like those whose stories I show you
here. You can prepare justas they did by new prac-
tical methods, learn right at home in your spare
time. Lack of experience no drawback-—common

schoolingall youneed. OQur tested clear methods §
make it easy for you. We guarantee to train you
Big Free Book contains all the

free of

Chief Operator
at Station WGR

“Am sending a photo-
feraph of station WGR
where I am now Chief
gOperator. I am proud to

successfully.
proof.

3 Clip Coupcen Now
) for FREE BOOCGK

Most amazing book on Radio
' ever written—full of facts and
pictures—tells all about the great Ra-
dio field, how we prepare you and
help you start. ou can do what
others have done—GET THIS
BOOK. Send coupon today—no
obligation.
J. E. Smith, Pres.
NATIONAL RADIO .
INSTITUTE 's Graduate Io.
Dept. GW=1 F. Spadoni in his own
. Washington, D, ¢, jRadio store at Chicago,
. “Y course pets
ays Spadoni, |

Edward Stanko,
Statler, Buffalo,

cess.”
Hotel
N. Y.

I show you how to in-
crease your earnings almost
from the start of your cours e
throngh practical pointers I
give you.

Howard B. Luce of
Friedens, Pa.,made $320in"7
weeks during his spare time.
D. H. Suitt of Newport, Ark., writes
“Wlule‘ taking the course I earned in
spare time work approximately $900.”

Earl Wright of Omaha reports making

$400in a short time while mﬁing his course
—working at Radio in his spare time only! )
Sylvester Senso, 207 Elm St., Kaukana, Wis., =%
made $500. These records not unusual—these
men are a few of hundreds.

And when you graduate, my big Free
Employment Department helps you get the job.
You get just the same preparation and assistance
toward success we gave C. C. Gielow, Chief Operator
of the Great Lakes Radio Telegraph Co., E. W. Novy, S
Chief Operator of Station NY, Erle Chambers, y
Radio_Engineer for Stewart-Warner, J. E. Fetzer, f

Chief Engineer of Station WEMC. The National Radio /¥ £ ¢
Institute, established 1914, today offers you the same /
opportunity these menhad undera bond that guarantees

you full satisfaction or money refunded. It's your big /
chance to get into the great Radio fisld—mail coupon TO-

DAY for my big Free Book and proof! Al
Y :

J. E. Smith, President
NATIONAL RADIO INSTITUTE
Dept.GW 1 Washington, D. C.
Dear Mr. Smith: Without obligating me in
anyway, send me your free book ‘“‘Rich Re-
wards in Radio” and all information about your

Kimball With WMAQ
Chicago
““Accepted a position with the

Promoted to Big Job & practical, home-study Radio course.
# ‘Just been made SnlesMana- /
ger of this Radio firm—

Chicago Daily News Station WM- i ceiveda VBIYJ y gtood increa: { NADIE .+ vt eveneveneeennoeennneennns Age........
0 o ity f [
; i vhich in 3 months en- /0 Giroot Address. ... .iirinniiiieeee it e

handle 2!l consultation also do op-
By crating.””  Keith Kimball, Station!
WMAQ, Chicago, IIl,

abled mewﬁurchasea A
new car..” R.Jones £
Bay City Mich. P
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The Newest Up-to-the-Minute Radio Set—It Has Never Been on a Dealer’s Shelf—Most Selective.
A Wonderful DX Getter. Sold on a Guarantee of Satisfaction or Money Back.

Volume Control—Perfect Calzbratzon—Range 180-550

BST-6

B for Beauty

S - for Selectivity

T - for Tone purity

6 - its 6 tubes for distance

The BST-6. 2 Feet 4 Inches Long. 9 Inches Inside Depth. 83; Inches High.

LOG OF BST-6

Taken on a Fifteen Foot Aerial In One-half Hour by
Al. Kraus, 996 Aldus Street, New York City.

HIS marvelous six-tube tuned radio frequency
receiver is Self-Equalized and built of low-loss
materials throughout. Its clear, rich tone of aston-
ishing volume is a revelation. The circuit consists
of two stages of tuned radio frequency, tube de-
tector and three stages of balanced audio amplifi-
cation. Air cooled rheostats and universal sockets
are used.

Modified straight line frequency variable condensers
are employed, insuring separation of the low wave
length stations. PERFECT CALIBRATION—
STATIONS ONCE TUNED IN CAN ALWAYS
BE LOGGED AT THE SAME DIAL POINT

The balanced amplifier gives absolutely natural re-
production of all overtones. The universal sockets
permit the use of all the popular tubes, either dry
cell or storage. The set does not oscillate, thereby
preventing the reradiation of signals and reducing
interference to a minimum.

Specifications

Bakelite Panel, Walnut Finish—

With Etch-O-Gravure and Gold Decorations—
Bakelite Sub-Base—

Kurz-Kasch Bakelite-Walnut Pointers; Gold-filled, to Match—

Kurz-Kasch Bakelite Gold-filled Rheostat Knobs—
Lubree Straight Line Frequency Condensers—
Special Coils; Double Silk Solenoids—

Shore Audio Transformers—

Caswell-Runyan Two-tone Walnut-Finished Cabinet.

Direct from factory to you
No dealers’ or middlemen’s profits

SAFETY FIRST!—Why buy obsolete models, or radio failures at department store “bargain sales”

WSBC .............. 10 WGY .........ooinn 50

WBBR .............. 16 WMAK ............. 51

WEBH ............. 49

WHT ... 55 WMSG ............. 11

WCCO oo ivennnn. 61 \, A0 G 5 880 6000006 85

WSB .......covvt 66 WFAA ............. 78
SELECTIVITY

I live within four blocks of WLWL, and since the open-
ing of this station have had great difficulty in choking
them off my old set. Even after employing a wave trap
I could still hear WLWL around the entire dial and
was told by several friends that living so near this power-
ful station it would be impossible to entirely cut them out
with anyshing less than a super-het. It was a very agree-
able surprise, therefore, when I installed my new BST-6,
to find that while WLWL came in on 25 1 could tune
in WRNY on 21 and entirely cut out WLWL. This is
certainly real selectivity.—F. S. Clark, 350 West 55th
Street, New York City.

Guarantee
Satisfaction or Money Back
Each receiver. is tested and retested,
boxed and inspected before leaving
factory, and guaranteed to reach

you direct in perfect condition.
Workmanship throughout guaran-
teed the best. Assembled by ex-
perts.

Immediate Delivery

$4()-00

when a BST-6, the latest

achkievement in radio, can be bought direct from the factory with no depm tment store profit added? Here is a real bargain, sold

you with a guarantee of satisfaction or money back.

Send Check or P. O. or Express Money Order to

THE COLUMBIA PRINT,

Radio Division, 141 West
45th St., New York City
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PORTABLE RADIO SETS

By HUGO GERNSBACK. F.R. S.

HE. portable receiver in radio is not a new thing. We have
had portable sets for some fifteen years or more; but only
since broadcasting came into vogue have portable sets really
come into extensive use.

The surprising thing, however, is that, at least in this country,
such sets have not attained the great popularity which they deserve.

There is really no reason why every automobile, every motorboat,
and, for that matter, every home or office, should not have its port-
able receiver, because its utility is paramount.

While, of course, untold numbers of portable receivers have been
constructed, either by private builders or by companies making sets
commercially, it is surprising how few such sets are actually in use.

As to the sets themselves, they may be divided roughly into four
classes, as follows:

(1) Sets requiring the use of head phones; (2) Sets with loud
speakers; (3) Either of the above, used in connection with an aerial;
(4) Either of the sets, used with a loop or concealed antenna.

In the first class we may include even the modest crystal set,
which is excellent up to a distance of fifty miles
from the nearest broadcasting station. In order

hardly perform at all in our big cities; but the same sets, taken out
into the country or the wilderness, became remarkably good. Loop
sets, as a rule, do not work well in congested centers where there
are many steel buildings; whereas the same sets out in the country,
away from such obstruction, will do wonders.

Here again we must make a distinction, and we should remember
that the same set that performs well on a country road, in a flat
country, will not work as well in a mountainous region, unless it be
on top of the mountain; nor will it work so well, either in denser
forests. As a matter of fact most sets, when operated in forests
which are at all dense, do not perform well, because the trees, be-
ing conductive, absorb the radio frequency energy in the same man-
ner as do the tall buildings in the city.

But in the forest we can have recourse to the well known and
time-honored trick of General Squier, who found out that a tree
itself can be used as an excellent aerial. He discovered, many
years ago, that if you drive a fairly large nail into the trunk of a
good-sized tree, about three or four feet above the ground, and
connect your aerial wire to this nail, excellent
reception can be had; the tree in this instance

to use it, it is necessary to have a regulation
aerial, because a crystal will not work with a so- ..
called “loop.” A portable crystal set, particular-
ly for vacation purposes, is really most excel-
lent, because it requires sp very little room,
and neither A nor B batteries. Reception up to
50 miles is surprisingly good, and where low
cost is of prime importance, nothing better can
be had.

In the same group falls also the set which

cxpected of

wherein the Editor wmakes
an analysis of the wvarious kinds
of portable sets and what can be
them,—how far
such sets will receive, — why
locality makes a great difference
in reception—how you can 1use
a tree for an aerial—why the
ground connection 1is of prime

becoming the aerial, while the ground connec-
tion is made in the usual manner. Even loop
sets can be made to operate in this way, in the
forest, by attaching one of the binding posts
{from the loop to the nail driven into the tree
trunk. You will have to experiment to find
which of the two binding posts gives the best
results.

As to the ground, when using a regulation
aerial, I wish to say here that this is of the ut-

uses up to three tubes; this, as a rule, is not importance, — and how your most importance ; and the direct cause for fail-
poweriul enough to operate a loud speaker. portable sct can be made a pro- ure is to be sought here in most cases when the
However, there are some reflex sets which, if tector against lightwing . .. .. set does not perform right. Most people have

an idea that, if they drive a metallic stake into

well constructed, are able to bring in stations on

the loud speaker up to 50 or 75 miles; but in
very rare cases with sufficient strength to -
really be called good loud speaker volume. On phones, hqwever,
in connection with an aerial, such sets are excellent. It is even
possible for the constructor to build a I-tube reflex set, using a
crystal and one tube, that will bring in local stations w1th’a mid-
dling-to-fair volume on the loud speaker; while on the phones,
such a l-tuber is known to bring in statjons within a radius of 800
to 1,000 miles without much trouble. Such a single-tube.reﬂex_ set
is excellent where room is at a premium, low first cost is desired,
and weight is a consideration. Such a single-tube reflex set can
be built so that it will weigh hardly more than five or six pounds,
complete with batteries and ’phones. A set of this kind, it should
be understood, requires an aerial of from 50 feet up to 100 feet for
best results. ) .

In order to produce comfortable loud speaker reception, it is nec-
essary, as a rule, to have a set with at least four tubes, in order to
bring in stations from 50 miles and over with good loud speaker
volume. 4-, 5-, and 6-tube sets then really become necessary. Such
sets can be built to work on the regulation aerial, as well as with
loops. Roughly speaking, the loop set requires at least two more
tubes to get the same volume as with the usual aerial. The simple
reason for this is that the longer aerial collects vastly more energy
on its surface than the small loop; and as a rule the smaller the
loop the more tubes we must add in order to get the required volurr_le,

If you are satisfied to use headphones. a 2-tube reflex set with
regeneration;—for instance the very excellent set ‘described in the
June, 1926, issue of Rapo News—will serve _the purpose. Such a
set is good for ’phone reception up to 100 miles, and more, under
good conditions. o
* The thing that is of "greatest importance, and which fex.v people
realize at all, is the great difference made by the locality in which
a set is operated. I have frequently had portable sets that would

the ground, this will make for good reception.
This is not true. As many experimenters have
found, there is a huge difference between grounds in the open
country. For instance, one of the most difficult things in connec-
tion with portable set reception is to find a good ground on top of
a hill or mountain. Usually such localities are devoid of moisture.
and a rocky, dry ground is just as effective as any other insulator.
Moisture, or a good wet ground, should always be obtained for best
reception.

There is no better ground than a metallic rod driven near a spring
or in the bed of a small creek, or, in the case of a river, right into
the bank, where the river water actually inundates the spike or
stake used for the ground comnection. If a metallic rod, which
should be at least four feet long, can not be had conveniently, thea
a piece of wire chicken netting, or other metallic netting, thrown right
into the water, or buried in the river bank, is the best thing to use.

One thing is sure, that a portable receiver taken into the country
is a great source of joy if only because there is no man-made
static there, and unless there is natural static, reception, even in the
summer time, is usually surprisingly good. Outside of excellent re-
ception and giving you a lot of free entertainment, the portable set
for camping purposes will keep you in touch with civilization as
nothing else will do.

And as for the bugaboo of lightning, T would much rather be in
a forest with an aerial strung between a number of trees than with-
out the aerial; because so long as you keep away from the aerial
while the lightning is playing around, the chances are that if a tree
in the neighborhood is struck, the aerial will divert the charge.

The safest and hest thing to do during a thunderstorm is to dis-
connect the aerial from the set and attach the wire to a tree
trunk, about ten or fifteen feet away from your tent; so that if
lightning strikes it will surely follow down the aerial wire, leaving
the tent unharmed. Thus your radio becomes an actual protection.

T

Mr. Hugo Gernsback speaks every Monday night at 9 P, M. from Station WRNY on various radio and scientific subjects.
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The [deal Radio Set
Results of th ' ‘
esults of the $1,000.00 Prize Contest
ERE are the results of RADIO NEWS’ great $1,000.00 Prize Contest, which was announced in
our March, 1926, issue. The Contest has been a tremendous success, a total of 15,181 entries hav=
ing been received.
This was not a technical contest, as it had to do only with the appearance and the type of set.
WHAT SORT OF RADIO SET DOES THE WORLD WANT?
Here is the answer: - ‘
A single-control set, either for table use or console, with a built-in loop, built-in loud
speaker, sloping panel, and with two extra controls, one to change the direction of the
loop and the other a tone control.
This, then, is the ideal set, because the greatest number of people voted for it, and according to the
law of averages this must be the set that the public wants.
—EDITOR.
113 HAT type of a radio set does SIMPLE AND SELF-CONTAINED ing, and of drawers for radio books, litera-

America want? What type of a.

radio set does the world in gen-

eral want?” These are the
questions which Rapio NEws has asked of
its enormous army of readers in this and
other countries; and our readers have an-
swered—thousands of them.

There are, of course, many types of set.

users, each with their own ideas and their
pet hobbies; but the tremendous majority
given to certain features, for inclusion in the
ideal radio set, shows where the great de-
mand will be found among the set buyers:.

Two out of every three, and more, de-
mand that the loud speaker shall be built in-
to or contained within the receiver. Four out
of seven demand that there shall be only one
tuning control; and in fact, one out of five
wishes that not even a volume control shall
be used. A - large majority desire wave-
length calibration of the tuning devices,
with large, plain figures and logging facil-
ities such that finding a station shall be as
nearly instantaneous as possible. The en-
closed loop antenna is favored by a large
number ; and together with those who wish
the option of using the loop or switching to
an outside aerial for distance reception, they
make up a majority. '

In addition, the great majority desire the
source of current supply enclosed within the
receiver; and most of these specify either
battery chargers or eliminators, supplied
from house lighting current.

Description of the
FIRST PRIZE WINNER
{Men's)

“There are many who object to the
high type of cabinet. This has the top
hinged to get at tubes and set, and has
the horn placed as high as possible. A
cone or a-long type speaker may be
used. The cabinet may-be built in any
of the period styles of design.

“A figuréd wood panel is used in-
stead of the usual composition.

“The lnop is controlled - from the
front panel, the little window showing
its < location.. The sei should have a
one-dial control for stations, and a
separate control for the volume. The
little window at the right shows the
station setlings.”

WALTER LYON,
25 Edna Street,
Plymouth, Wisconsin

Everybody’s radio set, therefore, has maxi-
mum simplicity in operation and is entirely
self-contained, except for the cord by which
it is connected to the lighting circuit plug. It
is simple and neat in appearance, not overly-
ornamented nor mechanical in its exterior.
The fact that it is a piece of radio appara-
tus is not disguised, but neither is this ob-
truded upon the attention. It is so con-
structed that it may be closed for protection
and shielding from dust, etc.; and when
opened, it affords facilities and convenience
to the operator for both tuning and record-
ing results. .

The demand is not large, in comparison,
for receivers which will go beyond the
broadcast range for high- and low-wave re~
ception. A few entrants, comparatively,
have considered and made provision for the
installation of television receivers when
they are commercially available. But as a
whole, the receiver which will cover the
whole width of the broadcast band with
good selectivity, clear reproduction, and good
distance reception will fill the bill.

The division, however, of votes received
between console and floor-type cabinets, on
the one hand, and receivers requiring a table
or other support, on the other, was almost
even. The advocates of the latter presented
reduced cost and greater portability; those
of the former the conveniences found in the
console .type, and its greater attractiveness
as an article of furniture. And, as this was
a vote for ideal sets, the console type won
the day. An almost exact tie between per-
pendicular and sloping panels was recorded,
though advocates of the latter usually de-
clared their opinion that these were handier.

As to controls: horizontals, wverticals,
standard-graduation dials, inclosed dials,
pointers, levers, and many other forms were
specified; but the general demand, as said
before, is that they shall be large, well-illum-
inated, either from the front or rear, and
calibrated according to wave-length, with a
provision for recording stations. Many, in-
deed, expect the manufacturer to provide
the receiver with the station calls as well.

A little over one-quarter of the entrants
voted for the inclusion of meters on the
panel, and a considerable number placed
them on an auxiliary panel, concealed from
the front, but readily accessible.

The inclusion of a small
clock, in order that it might be consulted
by the operator; of some appliance for hold-
ing radio programs for ready reference; and,
in console receivers, of desk shelves, which
would serve both as arm rests and for writ-

but accurate .

ture, and newspapers, as well as for head
phones, was particularly frequent.
THE YOTE FOR THE IDEAL SET

As in every election, many votes were cast
which did not go into more than one or two
details; and many entries specified two or
more options, or were drawn so sketchily
that the writer’s intention could not be ac-
curately determined. Many designs, for in-
stance, omitted the - panel entirely,  others
gave no information concerning the aerial, or
failed to indicate whether the loud speaker
was separate or enclosed. :

Here is a resumé of the main points which
were tallied off from the enormous mass of
sketches and descriptions received at this
office :

FEATURES

Numberof Viotes

Type of Cabinet Men Women Total

Console or Table ............ 6122 657 6779
High (From floor up) ........ 971 118 1089
Low (for shelf or table use) .. 6436 415 6851
Portable ......cocciiiii 323 4 32

............... 127 8 135

1202 15181

Miscellaneous

WNo. Tuning Controls

7854 730 8584
275 4108
189 2247
2 39
13782 1196 14978
None 304 3208
One . 153 3679
Two . 617 6864
Three 108 964
More 5 227
) 13755 1187 14942

Typ; of Dials
Horizontal ........ ..o iain 1007 37 1044
Vertical .......... . 2234 258 2492
*Regular or Pointer 6056 625 6681

*(Including all indicated only by circle on panel.)

I 50060080006 Baasc0 Baaaas 771 13 784
10068 933 11001
Loud Speaker
Built-In . 1034 10977
Separate 158 3566
None .. 13 54
1205 14697
Antenna .
Built-In Loop .............. 4992 507 5499
Separate Loop or Indoor Aerial 1586 27 1613
Outdoor Aerial W i......... 4369 406 4775
10947 940 11887
Panels . -
Vertical ........oiiiiiioinnns 4093 555 4648
Sloping .- L. 4213 505 4718
Horizontal and Misc. ......... 201 - 31 232
8307 1091 9598
Miscellaneous Features .
Battery Eliminators 3174 211 3385
Battery Chargers ... .. 2129 87- 2216
Meters on Panel ... . 3655 182 3837
Desk Shelf ............. .. 1390 254 1644
Pilot or Dial Lights .......... 1313 156" 1469
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Men’s Prize-Winning Entries in the $1000 {deal Set Contest

No. 4 uses an outside. aerial. This is the only exterior
feature, One vernier control.

The first prize winner, below, is entirely self-contained.

No. 12. Above. A fine cabinet
design. Loop hinged to left
panel and revolves.

3. An especially
attractive entry.

~-H

. FIRST PRIZE WINNER (MEN’S) in the
Ideal Set Contest. Description on page 8. A

handsome, serviceable cabinet. No. 8  Entirely self-contained, except
for lighting plug connection.

ST T TS )

No. 6. One of many plans for

building in a radio set. The receiver

slides out and in, connections being
automatic,

No. 7. Contains a clock, desired
by many fans for ready reference.
Outside aerial.

Below, the second prize winner,
showing house-lighting connection,

|

P s . N
. . i No. 5. A simple arrangement in

No. 9. A single-control type, with y a very plain cabinet. Loud

double speaker to distribute sound speaker in lower center,

better,

§

4

No, 11, Another novel mantel set, The tuning y : ,
is done by the end knobs. -~ < = No. 10. An ornamental mantel set. Single-

control from the rose dial.

No. 2. A ver; fine specimen
of design. Single control,
self-contained.
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MEN PRIZE WINNERS
First Prize ..o $200.00
WALTER LYON,

25 Edna St., Plymouth, Wisc.
Second Prize ... $150.00
JOHN F. SWENSEN,

9 So. 39th Ave. W,, Duluth, Minn.
Third Prize ... $100.00
KARL OTTO,

1015 Maple St.,Saginaw W.S., Mich.
Fourth Prize ... $75.00
VICTOR 1. DUDLEY,

49 Vine St., North East, Pa.
Fifth Prize .................... $50.00
WILFRID WORLAND,
Jasper, Ind.

Sixth Prize . .. $40.00
P.

346 West 25 St., Erle Pa.
Seventh Prize ... $35.00
E. J. BULLER,

Box 652, Monroe, Wash.
Eighth Prize ... $30.00
HAROLD CRIPPEN,
Clarksville, Towa
Ninth Prize ... ... $25.00
PHIL G. KRIPPNER,
Green Bay, Wis.

Tenth Prize ...

PETER VAN
327 E. 5ist St., New York, N. Y.
Eleventh Prize ................. $15.00

RAYMOND GREGG,

319 E. 30th St., New York, N. Y.
Twelfth Prize ... $10.00
F. R. GALLION,

1023 N. Sixth St., Logansnort Ind.

B H PN T,

The educational value of this information
should be very great. The number of radio
set owners who .are experts, or at least,
fairly well informed regarding the techni-
calities of radio, although large in the ag-
gregate, is very small in comparison with
the total number of potential set owners.
These are many millions in number in the
United States alone; and though the circula-
tion of Rapio NEws has reached, of course,
readers already interested in radio, it is evi-
dent that their demand for increased simplic-
ity in apparatus will be even more force-
fully repeated by the great radio market
which is yet to be cultlvated

DIFFERENT CLASSES OF OWNERS

As one entrant (Joe D. Cellman of Dus
Moines, Iowa) put it pithily:

“Radios are now in the same class as the
old ‘exposed’ auto with its dash cluttered by
many highly-polished knobs, levers, etc. The
use of such a machine was more for novelty
and show than for practical utility. Now we
jump in our auto and direct it where we
want to go, with scarcely a thought that we
are being moved by mechanical mechanism.
So our modern radio must be enclosed, fool-
proof and with a single knob that Will bring
us what we want to hear.

“Sorry, but there will have to be classes of
radios just as there are classes of autos.
Maybe a is the best car made, but
let’s talk about it after you have tried to
pilot it over some of Southern Iowa’s muddy
inclines. The average farmer can’t afford
them, or the juice to feed a radio set that
looks like an electric. sign. Regardless of
how good eliminators are developed, they
are useless if there is no ‘110’ at hand to
plug into. So, on the farm (radio’s real
service) we must retain the outside an-
tenna.”

No single type of radio receiver will supply
the entire demand among a group of thirty
or forty million possible purchasers, with
differing tastes, pocketbooks and living con-
ditions. But the indications point strongly

toward the type which will be most attrac-
tive to the great majority, with or without
the necessary modifications to adapt it to in-
dividual preferences.

On the adjacent layout pages are shown
prize-winning designs submitted in this con-
test, from all parts of the country: although
the influence of the great Middle Western
population, living in small cities or towns
under somewhat similar conditions, was re-
flected strongly in rolling up the vote for
the majority design of set.

AWARD OF PRIZES

As clearly explained in the announcement
of this prize contest, the award of prizes
was based upon the vote of our readers. The
entries received were divided according to
types; those of each similar combination
were placed together, and from the group
which represented the greatest popular de-
mand, the best designs and descriptions were
selected for first, second, third and fourth
prizes. In the groups which showed a pop-
ularity somewhat less, the best entries were
selected for lower prizes, taking into con-
sideration not ouly the large demand for
sets differing slightly from the highest prize
winners, but also valuable ideas and origin-
ality. Besides the illustrations of all the
prize winners, we give also the brief de-
scriptions in which the two winners of the
first prizes outlined the requirements of
their ideal sets.

As specified in the rules of the contest,
while neatness and attractiveness of design
went far to influence the judges in favor
of certain sketches, it was not absolutely
controlling. Several of the illustrated de-
signs have therefore been redrawn for bet-
ter reproduction, but the style and character
of the entry has been faithfully followed.

SOME INTERESTING SUGGESTIONS

Combinations of pieces of furniture, such
as bookcases, desks, tables, phonograph
cases, and even pianos, with the radio were
among the “different” designs. The ladies
incorporated their radio sets with kitchen
cabinets, with sewing tables, piano stools,
and other articles of furniture, but it is evi-
dent that their idea of a radio set is not
something to stand over or sit up to.

On the other hand, the men like to sit up to
the set and try for stations—as shown by
the fact that hundreds specified that there
must be comfortable knee room; and often-
times a double loud-speaker chamber, with
an opening on each side of the operator. One

o LT

Description of the
.FIRST PRIZE WINNER
(Women's)

“Unless a radio 1is incorporated
within a piece of furniture, it is al-
ways in the way when not in use. It
should therefore be built <with the
furniture idea in wmind. Desirable es-
sentials are:

“‘szccrﬂed controls when not in use.

“Only one critical control.

“A pilot light ilhuminating sanel.

“Control  calibrated into wave-
lengths.

“Loud speaker built in, having long
air colummn.

“Radio mechanism cushion-support-
ed and insulated from speaker with
cork.

“Current supply
cabinet.

“AIl this contained within a piece of
Ffurpiture that will enhance a voom,
and vet be useful as furniture, other
than just to contain a radio.”

MRS. FLOYD AHRENS,
2308 Fortieth Street Place,
Des Moines, Iowa.

contained within

Radio News for July, 1926

WOMEN PRIZE WINNERS
First Prize ... oeoeeen $100.00
MRS. FLOYD AHRENS,
2308 40th St. PL, Des Moines, Ia.
Second Prize ..o $50.00
MRS. HAROLD BARCK,
529 Case St., St. Paul, Minn.
Third Prize $25.00
MISS MARY ZELLNIG,

28 Catherine St.,Saranac Lake,N.Y.
Fourth Prize ..cocoooeeoieeeiis $20.00
MISS CLOIE I. VAN HOOSER,
3507 Askew St., Kansas City, Mo.
Fifth Prize ... $15.00
MRS. MAE B. DEVINE,
3052 Kingsbridge Ave,, N. Y., N. Y.
Sixth Prize ... . $10.00
MRS. JULIA K( K,

252 Third Ave., Rankin, Pa
Seventh Prize $5.00
MRS. CLARA ABRAMOWITZ,
1474 Park Place, Brooklyn, N. Y.
Eighth Prize ... .o $5.00

MISS MAE D’ERRICO,
1744 74th St., Brooklyn, N. Y.
Ninth Prize ... . $5.00
MRS. H. M. BLAIR,

1574 East 17th St., Brooklyn, N. Y.
Tenth Prize ....ooooee . $5.00
MRS. CHAS. W. COTNER,

4 E. Mildred St., Logansport, Ind.
Eleventh Prize ... $5.00
MRS. P. WOLF,
Comayagua, Honduras, C. A.
Twelfth Prize ..o $5.00
MRS. MARY E. WOOD,
1610 Gaylord St., Denver, Colo.

s

devoted fan placed a smoking cabinet, with
electric cigar lighter, at his left hand.

It might be noted that a considerable num-
ber of men dwelt on their types of receiv-
ers as easy to keep clean and sweep under,
with no projecting loop or horn to catch
dust; while the ladies voted (very consid-
erately) that a non-blooping set which will.
not annoy the neighbors with its squeals
must be provided.

The type of set with exposed tubes re-
ceived less than two hundred votes: break-
age seemed generally feared; though easy
access to the tubes and other apparatus of
the receiver, either by swinging door, slid-
ing panels, or hinged top, was generally in-
sisted upon. The possible breakage of a
separate loud speaker was feared by many.

By the terms-of the contest, technical de-
tails of the receiver were not to enter ints
the design. Many entrants disregarded this
by specifying the type of set desired, with-
out harmonizing the panel arrangement to
their ideas. Others demanded non-direction-
al loops and inexhaustible batteries, which
may necessitate much study by radio engin-
eers before their desires can be accommo-
dated.

Not only were nearly two hundred sets
designed with two separate loud speakers, the
better to amplify both high and low tones;
but a considerable number of the sets with
built-in speakers were provided with jacks
for plugging in separate speakers, when de-
sired. There were many ingenious arrange-
ments for built-in radio sets, placed in the
wall or partition of a room, yet convenient
of access; and proposals for wiring a house
with conduits, so that phones or a speaker
could be plu«ged in anywhere, as easily as
a light is turned on.

In a subsequent article, Rabio NEws will
show you some of the designs which are of
interest, either for their oddity, or for novel
or orwmal ideas embodied in their concep-
tion. ’\Iany of them may provoke only a

(Contined on page 66)
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Winners of Women’s Prizes in the Ideal Set Contest
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No. 9. A desk com-
bination in  Chinese
finish, for the living
room.

”Z\/&.’A\X

JfJ il

i

SEECTOR

high-boy cabinet.

No. 8. Single-control, in a

Station read-

ing above figures.

No. 2, Above.
v some piece of

top lifts up.

Loop not enclosed.

No. 12, Below. Table

on left.

A hand- |
furniture.

Has meter

Y

% n
\M@A :

. 10.  Above,

No. 1. The First Prize winner
is shown below. Description on
page 10. A splendid piece of
work.

the kitch,

No. 6. Radio in

en.

oA NATIoN

S0

Y No. 11. Another self-
contained set from
Central America.

]- especially large

No. 3. This
ideal set has an

station
indicator.

No. 4. Above. A very
handsome entry. De-
signed for quality repro-
duction.

No. 7 at left. A very
elaborate combination of
useful furniture. Set
may be slid out.
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The Air Service Radio Laboratories

By LIEUT. HARRY F. BRECKEL

In the January 1926 issue of RADIO NEWWS appeared an article telling of experiments with

an automobile controlled by radio.

In this article the experiments with radio-controlled air-

planes are described, together with the radio beacon for airplanes.

HEN inspecting the Air Service

Radio Laboratories at McCook

Field, Dayton, Ohio, one is im-

mediately impressed with the vast
network of radio antennas, suspended from
various towering supports and bearing mute
testimony to the important part that radio
plays in the functioning and development of
one of our most important measures of na-
tional defense.

‘We observe that almost every known type
of aerial is used; a huge “umbrella” is sus-
pended from a tall water tower; a “direc-
tional” antenna of the Belin type is located
in an open space at one side of the labora-
tory for the purpose of taking bearings of
radio signals; while above the laboratory
building proper we see numerous others
either 1.1udernrom<>r tests or being actually used
for the ref*ular receptxon of ofﬁmal communi-
cations from such points as Washington, or
other Air Service fields.

On entering the Laboratory office we meet
Captain Murphy, U. S. A, the officer in
charge, who mforms us that a very interest-
ing study of the effects of the inductive and
electrostatic disturbances, set up or created
by the ignition systems of aeroplane motors,
on the operation of radio receiving sets used
on board aircraft, is being conducted by the
engineering staff; and “Would we like to
observe the experiment?” We accompany
him to a large open room in one section
of the laboratory, where we are greeted
with the high-pitched whine of an airplane
type generator used for supplying current
for operating an Air Service radio tele-
phone transmitter and the familiar long,

drawn-out “hello-0-0-0-0" of a radio engi-
neer engaged in testing the apparatus. Gaz-
ing about we look upon a veritable maze of
radio equipment of every description and the
thought strikes one that this room would
prove a sort of fairyland for the average
radio experimenter; for with the equipment
gathered here unlimited numbers of circuits
could be tried out.

Upon starting up the transmitter and con-
necting the receiver to the loud speaker, the
voice of the operator could be clearly and
loudly heard about the room without the
least sign of interference, but the instant
the ignition system on the floor was thrown
into action the interference became terrific
and of such magnitude that it became im-
possible to hear the desired signal at all.

The aerial torpedo plane, shown
on the right, has made trips of
ninety miles without a human be-
ing sitting at its controls; in fact
the plane carried only radio ap-
paratus. This apparatus, which
controlled all the movements of
the airplane from the time it rose
from the ground until it returned
after its ninety-mile flight, was
operated by radio from the bea-
con station shown on the opposite
page.

REPRODUCING FLIGHT CONDITIONS
Passing over to the opposite side of the
room, we note a group of radio experts
busily engaged in studying the records of
an oscillograph used in connection with the
experiment. Laid out on the floor is a
complete ignition system, such as are used in
connection with airplane motors, including
spark plugs, distributor, ignition coil and
storage battery, all properly wired and func-
tioning. Close by and mounted on a table
is a complete receiv-

The interior of the beacon station which contains the apparatus for energiz-
ing the loop.

ing equipment of the
latest and most sensi-
tive variety, which is
connected to a loud
speaker of the conven-
tional type. This set
is connected to a small
aerial of the general
dimensions of those
used on board air-
planes and to a
“oround” of the so-
called counterpmse
‘type, which is merely
a system of wires used
in lieu of the regular
ground connection
thch of course, can-
not be obtained on a
plane in flight.

In the experiment
b ein g conducted the
lgmtlon system, as
laid out on the floor,
represents the motor
ignition system on a
p]ane in flight; the re-
ceiving apparatns and
loud speaker represent-
ing the radio receiving
equipment in use on
the same plane by

. the operator and the
radio - telephone trans-
mitter on the far side
of the room taking
the place of a field
radio station trying to
establish communica-
tion with the plane pre-
sumed to be in flight.

When it is realized that some of the larger
planes have as many as four propelling
motors with their individual ignition systems,
and that the necessity for uninterrupted
radio communication with planes in flight
(a virtual impossibility under the above
handicap) is of paramount importance in
modern warfare, it will be seen that the
overcoming of this problem is vital, and
constitutes a very distinct step forward in
furthering the efficiency of our air force
radio system.

SHIELDING THE IGNITION

With the interfering ignition system going
full tilt, one of the engineers covered it
entirely with an insulating cloth covering
capable of withstanding high voltages and
over this, in turn, he placed a copper gauze
screen which was grounded to the motor
frame. The instant this was done the ob-
Jectlonable interfering disturbance set up
in the radio receiver, through induction or
electrostatic effects, was ent1re1y eliminated.
Thus this experiment very definitely located
the source of, and provided a remedy for,
the terrific interference encountered by air
force radio operators, which has made it
next to impossible to copy any signals save
those of the strongest audibility. The out-
come or final result of the experiment will
be that all air service planes having radio
receiving equipment on board will have their
motor ignition systems completely shielded
by a metallic covering which will be
grounded to the motor frame. Each con-
nection to the spark plugs, the connections
from the magneto or spark coil to the dis-
tributor, the distributor proper, the leads
from the storage battery, the storage battery
proper, every conducting part of the ignition
system, will be encased in a copper screen-
ing which will effectually absorb and pre-
vent induction strays or currents from in-
terferring with the reception of radio signals
on planes in flight.

AIRPLANE RADIO SETS
‘We next inspected the latest type of radic
rece.ver used on planes in the Air Service,
which was one of the most compact forms
of super-heterodyne receiver ever observed
by the writer. The design of the receiver
is very unique, in that it comes in two sepa-
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The radio beacon at Wilbur Wright Field, showing the directional triangular loop.

rate units; the larger of which contains the
radio and audio amplifiers, including tubes
and batteries, and the other and smaller
cabinet incorporating the necessary controls
for tuning to the various wave-lengths, and
the detector tube and control therefor. The
larger. cabinet is only 12 inches square and
about 6 inches deep, while the smaller is
only 6 inches square and about 5 inches
deep. Special tubes of the so-called “pea-
nut” variety are. employed, and the com-
plete receiver is one of the most rugged
and yet most sensitive in existence. For
actual performance it is unsurpassed, it being
possible to copy certain powerful broad-
cast stations located at varying distances up
to 400 miles or so without the use of an
aerial.

The larger cabinet, containing the radio
and audio amplifiers, is out of the way in
the rear of the cockpit; while the smaller
control cabinet is mounted directly in front
of the pilot or observer, which method aids
materially in the conservation of space, a
factor of importance in aircraft.

Special sound-proof head telephones are
used with the receiver, these being mounted
directly in the pilot’s or observer’s helmet.
The ordinary hard rubber receiver caps are
covered with a soft layer of felt, which
helps to exclude extraneous noises and makes
it possible to wear the receivers for long
periods during sustained flights without tir-
ing the ears.

TRANSMISSION FROM PLANES

The standard transmitter for planes is also
a masterpiece of radio design. Although of
sufficient power to cover a range of several
hundred miles, it occupies a space not much
larger than that taken up by the average
receiving apparatus aboard. It is of the
vacuum-tube type, the circuits being so ar-
ranged that the operator can use it for
voice, buzzer-telegraph, or straight con-
tinuous-wave telegraph transmission. The
last-named is used when it is necessary to
carry on. communication over long ranges
which cannot be covered when the voice or
modulated method is employed. Current for
supplying the transmitter is furnished by
suitable generators, which are driven by
means of small propellers mounted directly
on their armature shafts.

The aerial used on board -the planes in
connection with the receiving and trans-
mitting apparatus described is of the widely
used standard type; namely, a single multi-
strand phosphor bronze wire of high tensile
strength which is loweréd from the fuselage
of the plane while in flight by means of a
hand-reel, a weight being affixed to the end
of the wire to keep it in a position as-nearly
vertical as possibie. _The wave-length of
the transmitted signal is varied at will
by simply changing the length of the wire,
by means of the hand reel. It is increased
by letting out more wire, or decreased by
reeling in a portion of it.

The ground is, of course, of the “counter-
poise” type, comprising a system of wires

mounted on the wings of the plane or even
built directly into them; and all other metal
parts of the plane are also connected to
this system to further improve its efficiency.

OPERATING A PLANE BY RADIO

Recalling that experts at this field had
been successful in applying the art of radio
control to a “radio car,” the movements of
which could be controlled at will by means
of radio impulses transmitted on various
wave-lengths, or by certain groups of code
characters, the question was asked: whether
or not the method had ever been applied to
a plane actually in flight? We were then
shown a small plane of the pursuit type and
told that it has been flown for varying
periods, totalling some ninety hours, with-
out a pilot on board! Its movements dur-
ing this period were entirely controlled by
means of gyroscopes which governed the
balance of the plane, as well as its move-
ments to the right or left, which were, in
their turn, regulated by means of radio im-
pulses sent by the operator of a specially
designed transmitter of the tube type.

This plane, it was stated, actually “took
off,” made a perfectly controlled flight
through the air for a lengthy time period
and then was successfully landed without
a pilot on board, without mishap. Space
does not permit of a detailed explanation of
the radio receiving devices on the plane
which made this feat possible; but, in gen-
eral, the apparatus comprised a special form
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of receiver, along with a group of very
delicately balanced relays which controlled
the currents flowing in other electrically
operated control devices which, in turn,
operated the plane’s controls. .

A FEAT IN RADIODYNAMICS

The significance of this achievement and
its possible effect on modern warfare should
not be overlooked; for it means that it
would readily be possible to load a plane
so equipped with either gas or explosives
and, without risking the life of a man, send
it hurtling into enemy territory, there to
wreak destruction. It could also be made to
return to its base, if it were not destroyed
by an enemy during the flight. However, it
is not believed that flights of this nature
would be successful in attaining the desired
objective if located at great distances from
the base; unless the movements of the plane
were controlled by radio impulses trans-
mitted by an accompanying plane, which
could hover out of danger, yet keep it in
view. This procedure would be advan-
tageous in that specific, more important, mili-
tary objectives could be singled out and de-
stroyed, with the risk to pilots and observers
minimized to a great degree. It is more
than apparent that the art of radio control
is destined to play an increasingly important
part in the exercise of modern warfare.
This branch of the radio service should be
given much attention and practical methods
of offense as well as defense developed;
for it seems certain that a force with an
efficient arm of this description at its dis-
posal would possess a very distinct advan-
tage over an enemy not so equipped.

THE RADIO BEACON

Asking “What the Air Service considered
the most important and outstanding radio de-
velopment of the year?” we were informed
that the “Radio Beacon” method of guiding
airplanes on long flights over unfamiliar
territory, or at high altitudes above clouds
preventing the observance of landmarks as
an aid to navigation is the most valuable de-
velopment to date. This is accomplished by
means of directional radio transmission.

The transmititer, or “beacon,” comprises
two large aerials of the loop type mounted
on a common pivot. This beacon-can be lik-
ened to a book which is stood on end and
opened in the middle, the pages on the one

(Continued on page 68)

‘The radio set installed in an airplane, The reel containing the antenna is under the pilot’s seat.
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dbove, scene in Hibiva Park on the evening of Radio Dav. The futuristic
building wn the center was erected by the Radio and Experiment ifagasine
of Japan. Here thousands witnessed the demonstrations of radio apparatus
and listened in. Right, exterior view of Station JOAK, on Atago Hill, Tokyo.

At right, stars of the Japanese sfage,é"\* P>
broadcasting the classical drama, ; v
“Shinmon and Koganei”  These
programs from JOAK are heard with much
interest throughout ihe Flowery Kingdom.

Below, at left, Mr. Taniocmai Odan, broadcast-
wmg “Shibarbanoshi.”

& iscn, the characteristic musical instrument of Japan.

BE =fFanhotir),

Below, Mdlle. Gidayu, famous singer of classical Below, the control room of Station JOAK, with
Japanese music, acconpanicd by a player of the Sam- . .. .. Mr. J. Ohara, the control operator.
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3roadcasting In Japan

The Japanese caption at the left side
of the page savs: “Radio Night ¢*
Hibiya Park, Tokyo (This is the
Central Park of the Japanese Capital’
Thousands Listen to Broadcasting b7
Dignitaries,  Artistic ~ Stars — and
Others.”
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ew Radio Develop

THZ RADIO-OPERATED HIGH-TEMPERATURE
FURNACE

This furnace is heated by the use of radio waves whose length
is in the neighborhood of 1,000 meters; and is used by the Bureau
of Standards at Washington for the purpose of melting platinum
and oiher refractory metals. The mductive effect from these
high-frequency currents produces enormous temperatures, which
are, however, very easily controlled. Great possibilities are seen
i this method of applying electric heat without direct contact.
© Harris & Ewing.

H

RADIO WRITES MESSAGE WITH A

PRSYF PEN

This latest wonder of radio is shown in the illus-
tration at the left. By means of this appliance,

the nessage which is written at one radio station

is  simultaneously duplicated in  fac-sumile at
another. © Harris & Ewing.

HEART BEATS ANALYZED BY RADIO

APPARATUS P>
An improvement in the radio stethoscope has been
effected by Dr. George K. Fenn. The internal
sounds of the body, by this means, are separately
recorded, so that the listening physician can single
out any of the separate sounds of the heart and
hogs. A permanent record is also wmade by means
of the movement of a fine wire, carrying the audio-
frequeacy current, suspended between two wmag-
wets.  This combines the stethoscope with the
vadio-cardograph, both in previous wuse.

.*c- : PHOTOGRAPHING THE AUDIO-FREQUENCY

v ;_f‘. § WAVES

Ig_.'.* ; ] The horisontal tube shown below is a “cathode rav oscillo-

- F graph,” which shows the wave form in such manner that it

¥ B can be recorded by the camera. A test is thus made of audio-
frequency amplifiers by photographing the wave before and

after it has passed through them. i

i[t is easy to sce whether any

appreciable distortion has been %
caused. © Foto Topics.

TRANSMITTER USED BY BYRD POLAR
EXPEDITION

The short-wave transmitter used by Commander Byrd, U.
S\ N., <n his polar flight is shown above. This set enabled him
to communicate with his base, and its messages will be picked
up by many amateurs. It operates on wave-lengths of 13, 20,
40 and 80 meters. The small transmitter at the left is for
aeroplene use, on 41 and 61 meters. © Wide World Photos.
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Radio News of the Month [llustrated

By GEORGE WALL

TRAFFIC
POLICE

The Illinois Central Railroad has reduced
onie yard crew from 228 to 27 men by the
use of twelve microphones and o central
power circuit operating loud speakers, to-
gether with an automatic braking systenr.
The dispatchers’ orders and switchmen’s
answers ave heard throughout the yard.

The balloons in the national elimin-
ation race received detailed weather
reports from WJZ during their jour-
neys. Their position also was regular-
Iy broadcast.

. [ 1CE ST/
| aRoancasy POLICE STATION
$TA. :

The profession of banditry in New |
ork will be made more hasardous by
L the wireless police reports, broadcast
| from the municipal station WNYC.
All police posts will be mformed sim-
¢ wltaneously of crimes and stop the fug-
itives. There are 106 radio sets in the
i system,

; There seeins to be nourishment in vadio;

Herr Jolly, a professional faster, sus-
tained himself during a 44-day exhibition
in a German city on water, cigarettes,
and radio programs, which kept him up
during the ordeal in his glass case.

Radio may be used to correct the
boundary between Chili and Peru. Tha%
time signals from Washington will
enable the surveyors to determine
their longitude wmore acurately than
has ever before been possible.

A “radio parish” of nine do-
nominations has been formed
in Portland, Maine. The Rev.
Howard O. Hough addresses
his congregation over station
WCSH.

o

AR

¥
i
W
1
' v
' B
: g 2. D A spirit medium has asked the co-op-
' gg 7 eration of a Western broadcast station
e $2 o in putting the woices of departed persons
o B upon the air, so that they may be heard
'S Y ! by all who are wnterested in psychic re-
. ] . ' search.
A. Jom't'radzo recital was recently broadcast in  the :
Twin _Cmes, by @ inethod similar to that described in ; y
the article on page 18 of this issue. The violinist was in N PRy
St. Paul, the organist in Minneapolis, and the ’cellist in ' i .
- D00 d . i e steel aerial tower at Konigswiister-
the transmitting room of WCCO, eighteen miles away. ' ha-Z‘shen 1P I D e, j‘flJle erect-
Synchronism and modulation were successfully main- = ed. is 928 feet high with its mast it will

tained, so that the program went out as if the musicians

were side by side. reach higher than the Eiffel Tower. A

one-passenger elevator runs to the top.
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Sam Jones, Radio Tube Bootlegger

ELL, folks, I hear there’s some

rumors goin’ around th’ country
that I, th’ oldest, toughest, and
most  thoroughly case—hardened

wireless operator that ever sat in a radio
shack, am to be seen swashbucklin’ around
on the briny deep no more. I understand
that various theories is bein’ advanced as to
th’ cause of my disappearance, and that some
unfriendly porcupines is even up to sayin’
that I am in jail, or have died of the small-
PoX, or got married—or some other disaster
like that. But there ain’t no truth in any
such reports, as you shall see.

T’ thing all starts one evenin’ whén I
am sittin’ up in my comfortable wireless-
shack on the big tramp-steamer Steel Bobo-
link, lazily thumbin’ th’ pages of the latest
10-cent radio magazine. Herein, I runs
across a picture of a big, fat-hellied guy
wearin’ a silk plug hat an’ sittin’ in th’
back of a Rob-Rolly limmerzeen, with a long
black cigar stuck between his teeth. Un-
derneath the picture is these inspirin’ words,
—“Six weeks ago, this man was a can-
opener-sharpener in a cafeteria—now he has
a private manicurist, and wears gold-plated
b-v-d’s!  You can do it, too! Write for
details! Do it now! The Three-R Radio
Corporation.” |

What the three R's signifies is a secret; I
figure now they must a’ stood fer Royal
Red Raspberry. But read on, an’ judge fer
yourself.

Well, T writes in, an’ when I gets my Royal
Red Raspberry Radio Corporation literature
an’ reads at it a couple hours, I finally digs
out of it th’ information that the gold-plated
underwear proposition is to go into the boot-
leg radio tube business; which business—
speakin’ now from ample later experience
at first-hand—is the flat-chested sister of th’
bootleg liquor business.

This was the time when radio tubes was
sellin’ at six dollars and fifty centy a blink—
also, it was th’ time when tubes was tied up
.with so many patents that I couldn’t see how
anybody could get by with bootleggin’’

However, bein’ of highly criminal tenden-
cies, as is quite well known in some quar-
ters, I fancies that the lay-out looks kind

of attractive, and I decides to pry a little -

further into it. When the big intercoastal
freighter on which I am chief an’ only wire-
less operator arrives in New York, for two
weeks dischargin’ of her cargo of Puget
Sound flour, I fights my way by main
strength into a subway-train that goes
shootin’ like a runaway torpedo under th’
Hudson an’ up through several million acres
of railroad-tracks, to the grimy, smoke-
fogged metropohs of Newark, which sooty
city, as I learns in time, is the Babylon of
the bootleg tube-makers.

The hangout of the Royal Red Raspberry
Radio Corporation ain’t none too easy to find.
Their address is 13 Cliff Street: but there
ain’t no Cliff Street in the pocket-directory

eadgets of the traffic-cops. I goes up to th’
city hall, where all hands turns out to look
through 't town maps—an’ finally a clever
young city engineer Iocates my street, an
alley one block long, down in a part of the
town that looks ramshackle an’ hard- boiled,
even on the map.

Cliff Alley is a gloomy cobblestone-paved
eash between two rows of old twe-storied
brick buildin’s. Their faces are like dirty
cliffs; so T figures maybe the street is named
after them.

Number 13 is a dark, narrow signless stair-
way, leadin’ up to a second floor. 1 clam-
bers up, cautious-like in the dusk. At the
top, I runs against a barred door, on which

By VOLNEY G. MATHISON

I proceed to knock. Somewhere, I hears a
board, or a shutter in the well slidin’ back;
and overhead a light flashes down on me.
Then it goes out again, after which a door
slowly opens.

“Whatcha want?” says a harsh, troubled
voice.

I speaks a little piece about the private
manicurist an’ the gold-plated underwear
and am let into a big, gloomy office full of
filin’ cases an’ old battered desks. Before
me stands a big, fleshy, bald-headed young-
ish man, whose cordial smile uncovers a floclk
of dirty black-lookin’ teeth.

“Ah, Mr. Jones, I am ever so pleased to
have you call on us,” he purrs, friendly-like,
when I have introduced myself. “Almost
all our contact with our people is by mail,
you know.”

“By mail, you know,” comes a gentle-
voiced echo, from behind him. Then I sees
a little angel-eyed gink sneakin’ out from
behind a door which opens into another room
{ull of rubbish an’ packin’-cases. He looks
so sweet an’ innocent, I feels like he would
sure drop dead in his tracks, if somebody
was to let out a good mouth-fillin’ cuss-word,
like damn.

“This, Mr. Jones, is Mr. Love, the presi-
dent of the Three-R Corporation. I am Mr.
Horgan, the secretary. Ah, Mr. Jones, your
arrival is most opportune; we are much in
need of a good man to take over some of our
most valuable California territory.”

“Now, about that private manicurist,” I
begins. “How do I get her?”

“We set you up in the mail-order radio
tube business,” explains Mr. Horgan, genial-
like. “We furnish you tubes for only two
dollars apiece, and you advertise them in your
locality and sell them for three dollars.
There’s nearly a dollar apiece profit—and you
can sell a thousand a week with both eyes
shut; because the patented and licensed
radio tubes on the market cost six-fifty
each. 'J'ever hear of anything like it?”

“Ever hear of anything like it!” echoes
little ' Angel-Face, th’ president.

“I dunno,” I replies, pretty doubtiful-like.
“If T could dump a couple carloads of ’em,
before the police throw the hooks into me
fer runnin’ a hootleg-tube joint—"

“Bootleg!” exclaims Mr. Horgan.

“Bootleg!” echoes Angel-Face, lookin’ as

if even that kind of a bad word jars his deli-
cate soul.

“Yes—bootleg,” 1
What else is it?”

Mr. Horgan pats me on the shoulder,
smilin’,

“No, my dear boy,” he says, “we don't
infringe on the big corporations’ patents. We
don’t sell new tubes. We—ahem—we only
repair their tubes. You see, er'—you adver-
tise that you repair radio tubes that are
burnt out. Then, when the dead tubes are
sent in to you, you ship back corresponding
tubes from the stock we furnish you.”

I grins back, real crook-to-crook like.
“Fine dope!” I says. “How many tubes
should I take, to begin?”

Mr. Horgan looks at me, very kindly an’
appraisin’-like. He seems to regard the
quality of th’ cloth in my suit; an’ he stares
hard at my scarfpin, like he wonders if it's
solid gold or fifteen-cent-store plate.

“Why, as I said you ought to be able
to shove them—to sell them at a rate of a
thousand a week, without the least effort,”
he replies, carefully. “However, it is well
always to make a modest beginning—and
grow. Start with say a couple of hundred.”

“Couple of hundred,” gently echoes An-
gel-Face, beside him.

So I places my order for a couple of hun-
dred assorted radio tubes.

“It really is none too many,” says Mr.
Horgan. “In fact, most of our people begin
Wlth three hundred ——"

“T'll stay with two, I guess,” I cuts imn.
“Now, about openin’ up an account. Since
I'm just goin’ into business, I ain’t listed yet
in the big red book of ‘Who’s- He .& Vot’s
He Got?—but I can' give you a string of
high-class references. ”

I stops, for Mr. Horgau looks troubled,
and Angel-Face seems to be getting real
sick.

“We ship only C. O. D.,” says Mr. Hor-
gan, kind-like, but firmly. “We work on
such a narrow margin of profit that we
simply have to do all busmess with every-
body strictly C.

“C. 0. D echoes Angel-Face, perking
up again a little.

“Yes, of course,” I agrees, apologetically.

“It’s a system that we find saves us a lot

(Continued on page 71)

retorts, puzzled-like.

“The whole outfit lights up with a brilliant white lzght there is a terrific bang! a

shower of flying glass, and a lot of shootin’ fire and smoke.

‘Help! squawks the

Skipper—and he streaks it for the door.”



18

N Tuesday evening, April 27, at 8
o’clock there was put on the air
from the Rapro NEws station,
WRNY, at the Hotel Roosevelt,
New York, the first synchronized radio
musicale broadcast in the metropolis. Radio
listeners heard the simultaneous transmission
of music from the organ at the West Side
Unitarian Church, 550 Cathedral Parkway,
and Orlando’s Concert Orchestra, playing
{rom the Palm Room of the Roosevelt at
45th Street and Madison Avenue. The organ
and the orchestra were separated by an air
distance of some four miles.
HOW IT WAS DONE
The leader of the orchestra, Herbert So-
man, in order to hear the organ, wore a
spec1al set of llght headphones which were
plugged into the wire line, thus enabling him
fo receive every note as it was sounded by
the organ uptown. At the same
time he had to listen to his own
violin as well as to his orchestra,
to make sure that all were in
perfect synchronism. Through
his direction, the orchestra had no
difficulty in maintaining the prop-
er time.
On the other hand, the organ-
ist, Rock Ferris, had.also to wear

OPERATING ROOM WRNY It
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FOYER OF THE ROOSEVELT
457 ST ano MADISON AVE, .

An orchestra keeping in time with an organist four miles away and the two going on to the air
as one was a feat recently accomplished at WRNY. This scheme has opened up new possibilities

in broadcasting.

headphones so that he,
operate with Mr. Soman.

Every precaution was taken by the engi-
neers of WRNY, not only to have a per-
fect balance of volume of the different in-
struments, but- to have the operator at the
control board electrically balance the two
wire lines against each other, in order that
one concert should not drown out the other.

Technically, the “output” of WRNY’s
speech amplifiers was fed by direct line to
the organist at the church, who “monitored”
both his own program and also that of the
Orlando Orchestra. Another direct line to
the Palm Room in The Roosevelt fed the
amplifier output of the organ to the orchestra
director, who, by wearing headphones,
“monitored” the organ and directed his or-
chestra at the same time.

The synchronism was so perfect that the

in turn, could co-

which similarly was
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radio listener, unless he knew in advance,
could not tell that the organ and orchestra
were actually playing four miles apart.
When the balancing of the lines is done skil-
fully, the radio audience need never know
that music from two or more points is being
combined to form a single unit of harmony.
The need for skill was well distributed.
Without the joint co-operation of the ope-
rator at the control board of WRNY, the
director of the orchestra and the organist, the
scheme would not have worked out as suc-
cessiully as it did. All three had to be “on
their toes” every minute of the time.
There is a distinct utility for simultaneous
musicales of this kind. Very often it is
necessary to create special musical effects
which, up to the time of the presentation of
this unique scheme, could not be obtained;

The illustration shows how the synchromzed musicale was conducted. The organ-
ist was connected with the studio by wire and so was able to hear the orchestra

enabled to keep time with him.
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- M, T & hecause large instruments, such as
\% organs, cannot be transported and it
B\ M ~ is not always convenient to transport
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- Ly in a given time.
b Sxmultaneous broadcasting now
- makes it possible for a great singer
4 < or a great instrumental artist, who,
f for some reason or other, cannot
= make an appearance at the studio, to
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Radio for Every Sick Bed

By ASHUR VAN A. SOMMERS

To the person who is confined to bed or room, the programs broadcast by radio are indeed a god-
send. 4 London daily paper has conducted a campaign for raising funds to equip every hospital
with receivers. This great work is progressing wonderfully well.

S s

RADIO set to soothe every bed of

pain and dispel the loneliness of

every shut-in! That is the ultimate

goal of charitable activities which
have already brought sunshine to thousands
of unfortunates. The wonders which radio
has worked already, by putting the dwellers
in isolated places in touch with their kind,
have been told many times; but none are so
isolated as those in great cities whom walls
shut out from multitudes, and who are denied
by sickness or injuries the freedom of move-
ment. Their nerves arc strained keenly by
suffering, while they are left alone for hours
at times in a mental and moral loneliness
which the strong and healthy need not suffer
even in a wilderness. It is to these unfortun-
ates that radio is bringing a boon of incal-
culable consolation.

An endeavor, upon a huge scale, to alle-
viate this misery was recently undertaken
and is being brought to a most successful
completion, as regards the hospitals of Lon-
don, by the Daily News, one of the large
newspapers of that city. The possibilities
of radio as a relief, and indeed as a treat-
ment, because of its encouraging and enliven-
ing effects, for patients had long been ap-
parent; but the difficulties in the way of its
general adoption seemed prohibitive to hos-
pital authorities. In fact, the governing body
of one large hospital had refused the offer
of a radio installation; because, against the
pleasure to one group of patients, must be
set off the irritation to the nerves of others
who might not be at the time in the mood
for listening. This had been the barrier pre-
venting the use of radio as its merits de-
served.

Undismayed by the magnitude of the task,
the Daily News initiated a campaign to equip
cvery hospital bed in the metropolis with an
individual headset; thus giving to each pa-
tient an ever-present companion “who will be
talkative or silent at will.”

The News began with a subscription suffi-
cient to equip the Royal Ophthalmic Hospital
at Moorfields with such an installation; as
patients suffering from affections of the eyes
are deprived, more than others, of resources
for self-entertainment. The patronage and
support of the British royal family was given
at once, the public responded liberally, and
very generous contributions—some $40,000
worth of equipment—were made by the radio
industry. The campaign started in May, and
by Christmas about $150,000 had been raised
in London, and fifty-two hospitals completely

-cquipped with individual telephone attach-

ments for each bed; while work had been
started, or contracts let for installations, in
a third of the remaining sixty-six. The
splendid example thus set had been followed
generally throughout the island, similar funds
being established, in sixty-eight other cities
and towns, to provide a similar convenience
for each patient in the local hospitals.

The B. B. C. (British Broadcasting Com-
pany) which controls all broadcasting in
that country, lent its co-operation, and espe-
cially in solving the technical problems. The
cost of each installation ran from $10.00 to
$12.50 per bed: the wiring coming to about
$5.00. In addition to this, it was found
necessary to devise a suitable distributing
svstem, nothing of the nature requiring so
many 1nd1v1dua1 lines having been previously
attempted. In the London Hospital, for

Lord Revelstoke: and the Matron of Guy’s Hospital, in London, adjusting the headphones on two

of the tiny patients.

Photos © Kadel & Herbert.

instance, it was necessary to pr0v1de no fewer
than 842 extensions from the receiving set to
individual phones: as well as for a few loud

The receiving equipment in Guy’s Hospital,
showing the distributor lines to the wards

speakers, suitably placed where they were
available for assemblies of patients who had
more freedom of movement.

SPECIAL INSTALLATION DESIGNED

Professor Eccles, well known as an investi-
gator of radio waves, and Mr. B. F. Cros-
feld were called into consultation with Cap-
tain Eckersley, chief engineer of the B. B.
C., and standard specifications were prepared
for the necessary hook-ups. Of these a great
number of copies have been distributed by
the News, throughout Europe, America, Asia
and Austraha as well as in the British Isles.
As constructed this equipment furnishes
uniform reception to each headset throughout

the building, regardless.of whether every one
is in use, or whether but a handful of patients
are availing themselves of the service at one
time.

“This Christmas time,” said the News, with
justifiable pride, “will be unicque in the hos-
pitals’ history. With a wave of her wand
the good fairy, Wireless, has summoned all
her gloom dispellers to the aid of the suffer-
ing. Into the wards where the little children
lie her sprites will be dancing, full of magic
tales and fancies. And the seasonable good
cheer of carols, songs, merriment and com-
panionship will be brought to each bedside,
just.as though the hospital walls had melted
away.

“The good work goes on. What it means
can hardly yet be assessed. Some of the
most responsible hospital authorities in Lon-
don, both medical and lay, have expressed
the conviction that wireless equipment is a
definite factor in the more speedy recovery
of the patient to a full measure of health
and strength.” This means that the time spent
by the average patient in the hospital will
be lessened, which again means that more
hospital beds will be available for sufferers.
Tt would be shortsighted, however, to esti-

(Continued on page 79)
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Radio Set Owner’s Information

RINGING NOISE IN LOUD
SPEAKER

(19) Harold C. Frank, of Philadelphia,
Pa., asks:

Ques —1I am having trouble with a rmgmg
noise in my cone speaker. This noise in-
variably appears when I attempt to turn up
the “volume control” on my five-tube set
more than half way. In consequence, the
stations I receive are very weak. I have had
this trouble from the very day I purchased
the outfit. How can I remedy this?

Ans—This is a common occurrence, par-
ticularly in sets having built-in loud speakers.
It is due to a mechanical vibration. Vehicles
passing in front of your house, movements in
the room where the radio set is installed or
the sound vibrations emitted from the loud
speaker may be the cause. These vibrations
in one manner or another impinge on one or
more of the vacuum tubes; causing, in turn,
the vibration of the “elements” of the tubes
(filament, grid, plate). In this way the me-
chanical vibrations are converted into elec-
trical vibrations, these traveling through the
circuits and finally reaching the loud speaker.
A very small noise, created in this manner,
will build up to tremendous volume.

A loud speaker is the most common of-
fender, particularly if it is placed directly
on top of the radio set where the vibration
resulting from its operation may be trans-

SPONGE RUBBER PAD TO PREVENT
PASSAGE OF MECHANICAL VIBRATIONS

SPONGE RUBBER PADS
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Vlbratwns from the floo:, or from the loud
speaker in operation, are often sufficient to
affect the tubes and produce a ringing noise.
‘The use of rubber pads will usually curb it.

mitted to the tubes through the wood of the
cabinet. The loud speaker should instead be
placed in such a position that the sound
waves emitted from it are directed away
from the set. )

Of all the tubes, the detector is the one
most affected by mechanical vibration; and
where a ringing noise cannot be eliminated
by re-locating the loud speaker, changing
the detector tube will usually bring about
the cure. Try all the other tubes in the
detector socket. You should find at least one
that will remain quiet.

The use of sponge rubber or thick felt
pads, under the four corners of the cabinet,
is another effective means of keeping a set
quiet. The pads “damp out” mechanical vi-
brations before they can reach the tubes.
Likewise tube sockets with sponge rubber
pads underneath them are a great help.
“Noiseless” tube sockets can be purchased in
almost any radio store.

The accompanying illustration shows the
various channels by which vibrations can
reach the tubes, and the usual means resorted
to for curbing them.

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

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

COMPARATIVE COST OF “B”
BATTERIES AND  ELIMINATORS
A CORRECTION

In our May issue we published the follow-

m« question and answer

“Q. When does a “B” eliminator begin to save
money? Is it more economical than batteries, all
things considered? For -example, over a two-year
period, what would be the comparative cost, includ-
ing all features of upkeep in each case, of "the two
methods of obtaining plate voltage for a five tube
set, assuming an initial cost of $50.00 for the “B”
climinator ?

A. The average “B” eliminator draws about 15
cents worth of current per month Its total cost of
upkeep in two years would be This makes
a cost over a period of two years $53 60.

The average owner of the same type of set finds
it necessary to install new batteries about once in
five weeks. The replacement cost for 90 volts aver-
ages about $6.00. Thus the price of “B’ batteries
at this rate would run well over one hundred dol-
lars. Tt is apparent, therefore, that the average “B”
eliminator will pay for itself in about a year; and
within two years will have reduced plate voltage ex-
pense 50% for the whole period. Thereafter the
cost is the negligible amount.on each month’s elec
tric light bill.”

It is regrettable that the obviously incor-
rect statement of “B” battery life should
have appeared in our columns. If the av-
erage set owner were obliged to replace his
“B” batteries every five weeks, at an annual
cost of $50.00 or more, radio would never
have become the popular institution it is.

Using 90 volts of a heavy duty “B” bat-
tery of reliable make, the average five-tube
receiver can be operated for less than $15.00
a year. At this rate, it would require more
than three years for the $50.00 eliminator to
pay for itself, without taking into account
upkeep expense, tube renewals and cost of
current. In making any comparison of the
relative economy of “B” batteries and elimin-
ators, several such items must be taken into
consideration.

We wish also to amend the statement,
given in answer to Question No. 17, pub-
lished in the June issue, that the life of a
dry-cell “B” battery is shortened if it is
not maintained in an upright position.

This statement is contrary to the usual
fact: i. e, that any reliable make of dry-

cell “B” battery is unaffected by the relative
position in which it is placed. It may be
operated as well on its side as in the upright
position. -

POOR OPERATION OF SET
(20) C. J. Wilkens, of Peru, Ind., asks:
Ques.—Results from my set have been

very unsatisfactory this past winter. For-
merly it was sensitive and powerful; at
present it is not even satisfactory for local
reception. I know my batteries and tubes
are O. K. as T have had them tested. Why
should this be? .

Ans—We are certain that your set needs
a spring cleaning. More trouble comes from
the accumulation of dust and dirt than is
usually supposed. Furthermore, time always
injures metallic surfaces. Oxidation is the
result of moisture. Dust, dirt or oxidation
on a contact surface is, in effect, equal to a
high resistance introduced into the circuit.
Thus it amounts to an impediment to the nor-
mal flow of current. Since there are minute
particles of metal in dust and dirt, a deposit
of this sort on an insulating surface (such
as the hard rubber strips supporting a vari-
able condenser) will allow the leakage of
current, diverting it from its normal course
and dissipating it in work of a character not
at all beneficial.

As to cleaning, disconnect all the batter-
ies first and, if possible, take the set out of
its cabinet. Use a piece of cheesecloth for
wiping the dust off thé instruments. If there
is a thick deposit of sticky dirt it is advisable
to dampen the rag with either benzine or
alcohol. A pipe cleaner can be used for
cleaning between the plates of the variable
condensers.

Next clean the spring contacts in the
tube sockets and the prongs on the tubes
with a piece of No. 000 sandpaper. Go over
them whether they look dirty or not; in
nine cases out of ten they have been oxidized.
Before replacing the tubes make sure that
none of the socket contacts have been bent
out of their normal position; it is very im-

VARIABLE
CONDEvNSER
UBE
RONG
k
SOCKET CONTAC:
OXIDATION IS LEAKAGE OF
EQUAL TO A ‘CURRENT ACROSS
HIGH INSULATING STRIP
THROUGH DuUST
RESISTANCE PARTICLES
A B

Grease, dust and grit on apparatus will im-
pair the operation of any set. Keep them clean
by regular attention.

portant that they make perfect contacts with
the tube prongs.

Before putting the set back in the cabinet
and connecting up the battery wires, it is
best to go over all the wiring in the set very
carefully to make sure that there are 'no
loose connections. Any soldered connections
that have become corroded should be wiped
clean with the dampened rag and, if possible,
resoldered. If this is done, use very little
flux and a good, hot iron.

FAILURE OF LAST AUDIO
AMPLIFIER
(21) John F. Patterson, of Peekskill, New
York, asks:
Ques —1T have a radio set with three jacks
on the front panel for varying degrees o
(Continued on page 83)
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By CHARLES D. ISAACSON

posers in WRNY Programs

WHE Editor of Rapto News has asked
mie to begin a new feature this month:
that is to tell you in every issue about
some great composer or great work in
music. So I am going to tell you just a word
or two about the greatest of the Italian grand
opera writers, Guiseppe Verdi. My reason
for taking him is that we had a very beautiful
program of selections from his operas in one
of the series of Ferruccio Corradetti.

The fact that everybody remembers about
Verdi is that he came of the poorest of
families, starved when he was a boy, and
during the writing of his first operas, which
were considered utter failures. He was liv-

ing in a garret in Milan when his first suc- I};

cess was heralded, and this came only after
the tragedy of the death of his wife and
baby. For half a century Verdi wrote
operas, every one of which is practically
immortal. To me the greatest of his operas
is “Aida,” with its Egyptian atmosphere,
but the one I prefer for popular melody is
“Rigoletto,” the story of the deformed vil-
lain whose plot came back like a boomer-
ang upon his young, iunocent daughter,
Gilda. There is the opera “Traviata,” with
the great love sacrifice of Violetta; and

“The Forces of Destiny,” whose title ex-
plains the tale.
From the point of box-office popularity,

“Il Trovatore” leads, with “The Trouba-
dour,” the “Miserere,” “Home to Our
Mountains” and melodies familiar even to
every school boy in the United States. The

quality which marks Verdi’s popularity is Ef:é

Famous jurist,
spoke at the Jew-
ish Relief dinner

Star of
Family” and
the Edison

Play, is a
frequent WRNY
visitor,

PAULINE WATSON

that his melodies quickly caught the people’s [ A gifted American

fancy, yet have such sincerity and depth
that one never tires of them. Verdi had an
original sense of dramatic effects, generally
written to texts of characters which seem
to live and breathe.

Signor Corradetti, who is conducting the
Sunday afternoon “Operatic Composer”
series, 1s a man who has had a very brilliant
career. He has appeared on the  leading
operatic stages of Italy and other countries,
and has won high houors by creating and in-
terpreting important parts.

Another composer series which we are
running at WRNY is that of Herbert So-
man, conductor of Orlando’s Roosevelt
Concert Orchestra, every Monday night.
We have had programs of Brahms, Bee-
thoven Debussy and McDowell, and in this
scries I am going to tell you something
about the orchestral composers from time
to time.

If you have any operatic story in mind
that you would like to have me tell, or ‘f
there is any particular composer about
whom you would like to know, just write
to me at WRNY, and T will gladly comply
with your request.

THE EDISCN HOUR

We have had a very interesting month at
WRNY. The biggest happening is the
acquisition of the New York Edison Hour,
with Edison ensemble, unsurpassed by any

(Continmted on page 80)
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Meters for Radio Receiving Sets

OW many automobile drivers would
think of using a car without at
least one or more indicating instru-
ments on it, so that they might

keep a check upon the operation of - the
various units? Even the cheapest cars on
the market today are equipped with an am-
meter; so that the rate at which the storage
battery is being charged can be constantly
watched, and immediate notice given if any-
thing goes wrong with the generator or its
driving system. Furthermore, this ammeter
will show up short circuits in the lighting
or ignition systems. More elaborately equip-
ped cars have instruments for indicating oil
pressure, quantity of oil, amount of gasoline
in the tank and motor temperature. In view
of the precautions taken to safeguard the

. —
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Meter connections for ascertaining condition of
the filament.

various parts of automobiles, is it not sur-
prising to find that the average radio receiv-
ing set in use today seldom has any similar
indicating instruments? It may seem to
the uninitiated user of a radio receiving
set that indicating instruments are unneces-
sary, and that they are mere ornaments

which make the set look nice, but do not aid-

in its operation in any way whatsoever.
This is as far from the truth as it is pos-
sible to be. The judicious placement of in-
dicating instruments in a radio receiving set,
and the knowledge of their use, will often
not only enable you to operate your set far
more economically but assist you in getting
the very best.of results from the particular
instruments that are used and without any

R

By A. P. PECK

great changes. The {following paragraphs
will shed some light upon this subject and
may help you along in getting the best out
of your set. .

The measuring instruments used in elec-
trical work are of various types; and the
two main ones dealt with .in this article are
called voltmeters and milliammeters. It must
first be understood that electricity is meas-
ured in two ways, just as the flow of water
in a pipe is measured. First we have the
pressure of water, and then we have the
quantity flowing through the pipe. So in
clectricity also we have pressure and quan-
tity. The first of these terms is known as
voltage and expressed in volts; the second is
known as amperage and expressed in am-
peres. In radio receiving sets the current or
amperage handled is so very small that the
unit known as the ampere is far too large
for accuracy. Therefore, the unit known
as the ampere is divided into one thousand
equal parts, known as milliamperes. The
instruments known as milliammeters, whose
uses are described below, are rather deli-
cately built and designed to be used only
where a very small current is present in the
circuit. If they are used in a place where
the current is comparatively high, they will
be damaged and probably burned out.

TYPES OF METERS

Voltmeters and milliammeters, such as are
used on the low voltages and currents em-.
ployed in radio receiving sets, are in general
made in two different forms, the moving
vane and the moving coil types. The moving
vane type is the cheaper to make and is to
be found in the various small battery-measur-
ing voltmeters sold for prices ranging from
50c to $3.00. Such an instrument is not
particularly accurate; but for voltage meas-
urement, and for checking the condition of
storage and dry “A” and “B” batteries, will
be found accurate enough. The second type
of instrument, employing a moving coil, ope-
rates upon a somewhat different principle,
and can be made highly accurate. The more
expensive small measuring instruments, and
the so-called laboratory types, are made in
various degrees of precision; but in any
event, a movmor—conl type of meter will be
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Several high-precision meters, suitable for the demands of laboratory work, are shown above.
Photos _courtesy of Cellokay Mfg. Corp., Hoyt Elec. Inst. Works, Weston Elec. Inst. Corp.

Roller-Smith Co.

found far superior to the vane type. The
choice of meters will depend upon the
amount of money that you desire to spend
for the “watch dogs” of your radio set.
FILAMENT VOLTAGE

As mentioned before, every electrical cur-
rent has two properties to be measured,
termed voltage and amperage. In the ope-
ration of vacuum tube receiving sets we
have either two or three batteries, each of
which supplies both voltage and amperage,
which are known as the “A” “B,” and per-
haps “C” batteries. The “A” battery sup-
plies the electricity that lights the filaments
of the vacuum tubes and we will consider
the meters that are used in connection with
this battery first.
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Ammeter connections for use in the “B” bat-
tery or plate circuit.

Both the voltage (or pressure) and am-
perage (or quantity of current per unit of
time), as applied to the filaments, can he
easily measured and regulated. The manu-
facturers of various types of radio-receiv-
ing vacuum tubes state that it is far more
desirable to operate a vacuum tube filament
at a constant voltage than at a constant
current. To measure the voltage applied to
the filament of a vacuum tube, a voltmeter
is connected in the circuit as shown in Fig.
1. Note that the voltmeter is connected
directly across the socket terminals and not
across the battery terminals. This is done
so that the resistance of the rheostat R
will be in the outside circuit; for if the volt-
meter were to be connected directly across
the battery, it would measure only the bat-
tery voltage, and not the actual voltage ap-
plied to the filament of the tube. Fig. 1
also shows the connections of an ammeter.
This is placed in series with the filament
circuit; but its use is not necessary as it.is
of little value to the receiving set operator.
It is shown merely in order to make this ex-
planation of the filament circuit complete.

You are undoubtedly wondering at this
time just what is the value of the reading of
the voltmeter. It is great and the rheostat
R should always be adjusted so that the
voltmeter will show the exact number of
volts called for by the manufacturer of the
particular type of vacuum tube that you are
employing. For instance, the ordinary tvpe
of UX-201A tube is designed to be operated
at 5 volts across the filament terminals.
Therefore, if you are using these tubes,

o
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adjust the rheostat R until the needle of the
voltmeter V indicates exactly 5 volts; and
you will know that you are operating your
filament in exactly the correct way.

A very slight increase in the voltage ap-
plied to the filament will result in an enor-
mous decrease in the life of the vacuum
tube. It can easily be seen, therefore, that
the use of a voltmeter for checking the fila-
ment voltage will quickly pay for the cost
of that instrument in the lengthening of tube
life. This method of checking the voltage
applied to the filament of the tube, rather
than the amperage in the same circuit, is
known as the constant-voltage method of
control; whereas that by which the filament
circuit is regulated according to the current
drawn is known as the constant-current
method. The latter-mentioned method may
be disregarded in connection with radio re-
ceiving sets.

Though Fig. 1 deals with the measurement
of the voltage applied to the filament of only
one tube, it is often found desirable to
measure the various voltages applied to dif-
ferent tubes in a set. If, for instance, a
five-tube set is employed in which one rheo-
stat controls all five tubes, the voltmeter
connection will be the same as that shown in
Fig. 1. If, however, separate rheostats are
used for the various tubes or combinations of
tubes, some different method must be em-
ployed; and probably the simplest is the use
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When more than one rheostat is used for tubes,
voltmeter connections should be made as shown
above.

FIG. 2

of a switch on the order of that shown in
Fig. 2. Here the filament circuit of a
standard five-tube receiver is shown, wherein
the two R.F. filaments are controlled by one
rheostat, the detector by another and the
A.F. filaments by a third. Therefore, we
can hook up a switch as shown, connect the
switch arm to the voltmeter and the volt-
meter to the “A” battery. By placing the
switch blade on point 1, the voltage applied
to the R.F. filaments is measured. By mov-
ing the blade to point 2, the detector filament
voltage is indicated. Point 3 enables the
operator to measure the filament voltage of
the A.F. tubes, and by switching to point
4, the exact voltage of the “A” battery will
be measured. In this way it is possible to

\_FIG. 4 5

By using a clamp around the back of this
meter, only the one large hole is needed in the
panel.

23

The meter at the left is for battery testing and the one in the middle is for placing atop a receiver.
he others are for panel mounting.
—Photos Courtesy of Jewell Elec Inst. Co. and Roller-Smith Co.

regulate the filaments of all of the tubes to
exactly the required terminal voltage; and
also to measure the “A” battery voltage and
thus determine its condition. TFor further
data on this subject see the article entitled,
“All About ‘A’ Batteries and Chargers,” in
this department in the April, 1926, issue of
Rapio NEws.

DOUBLE-RANGE METERS

One of the handiest combinatiofis’ ever
placed on the market for the use of the
radio fan is the double-range voltmeter,
reading from 0 to 10 and 0 to 50 on two
different scales, or similar instruments with
higher reading scales. For instance, some
of the instruments shown in connection with
this article have double scales, reading from
0 to 7% wvolts and 0 to 150. The purpose
of the higher-reading scale is to measure the
entire over-all voltage of a “B” battery.
Such instruments as these are equipped with
three terminals, one of which is common to
both circuits, the “—” terminal. This is
employed whenever the meter is being used
for testing “A” or “B” batteries and is con-
nected to the negative side of the battery
under test. The other connection to the
meter is determined by the battery to be
tested. If the battery is of high voltage,
“B,” the high-voltage positive terminal is
employed. If a low-voltage battery, such as
an “A” or “C” battery, is to be tested, the
low-voltage positive terminal is used. Some
of these double-range voltmeters as illus-
trated here, are equipped with small switches
that are integral parts of the instrument
itself. By using this switch and making
permanent connections to the batteries as
described in the circulars supplied by the
manufacturers of the meters, the voltages
of any battery in the set can be quickly and
easily read on merely turning the switch.
This applies particularly to “A” and “B”
batteries; though at least one instrument is
made with which the voltage of the “C” bat-
tery can also be read. This instrument is
also shown.

The main use of one of these double-range
instruments is to measure the exact condi-
tions of the varicus batteries emploved. For
instance, on checking up on the “B” batteries,
if you find that they have dropped to a point
30 per cent. below their voltage when new,
it is time to discard those batteries and in-
stall new ones. Also the storage “A” bat-
tery needs charging when it drops to a ter-
minal voltage of 5.5 volts. A 434-volt “C”
battery which has deteriorated to 3 volts
must be replaced. A like ratio holds for
higher or lower voltage “C” batteries. With
one of the double-range voltmeters on hand,
all three of the batteries employed in a set
can be quickly checked over periodically and
thus replaced when they are nearly dead. By
doing this, the resulting annoyance of hav-
ing to give up the use of your radio receiving
set for a day or so while buying new bat-
teries to replace discharged ones will be
avoided.

MILLIAMMETERS

While the most practical method available
to the average radio fan for checking the

condition of radio batteries is the voltage test
described above, yet the use of a 1m111am-
meter in the “B” battery circuit is often
of great advantage in other ways. A milli-
ammeter is an instrument which measures
thousandths of an ampere and, therefore, must
be made rather delicate in construction and
accurate in operation. It must never be con-
nected directly across any source of current,
for to do so will undoubtedly result in its
ruin. It is always connected in series as in
Fig. 3. Always be careful in employing a
milliammeter in any circuit, for it is such a
delicate instrument that it is very easily
burned out. This is particularly true of the

The rotary switch on the right designates the
circuit whose voltage is indicated on the meter.
Photo courtesy Weston Elec. Instrument Corp.

low-range meters employed in radio receiv-
ing sets.

TFor the user of small sets employing not
more than three tubes, a 0-to-25-milliam-
pere meter will be found quite satisfactory.
For four- and five-tube sets, an 0-to-50-
milliampere instrument is to be preferred;
and one having a scale reading of 0-to-100-
milliamperes will be the type for use by the
super-heterodyne fan. The radio enthusiast
who does a lot of experimental work with
different types of sets will find a 0-to-100-
milliampere unit quite satisfactory, providing
it is equipped with a fairly large scale and
accurate divisions. By taking this precau-
tion, you will have an instrument that will
read quite accurately on a current of only
5 or 6 milliamperes. Thus this instrument
will be of value on practically all types of
sets from those employing three tubes up to
8- and 10-tube super-heterodynes.

A milliammeter, used in the plate circuit
of a vacuum-tube receiver, indicates the
amount of “B” battery current flowing in
the c¢ircuit at any given instant. If the
meter is connected in the negative lead to
the “B” battery as shown at A in Fig. 3,
its reading will denote the amount of cur-
rent flowing through the entire “B” battery
circuit and will indicate the total drain upon
the “B” battery. If, however, the instru-
ment is connected as shown at A 1 in Fig.
3, it will indicate only the amount of current
being consumed by the tube or tubes con-
nected to the + 45-volt tap. At A 2 the
meter will indicate the current consumed
by those tubes being supplied with 6714
volts, and at A 3, that part of the circuit
connected to the -+ 90-volt terminal of the
“B” battery. Thus it is possible to check
the current consumption of all of the tubes.
By reference to the charts provided by the

(Continued on page 85)
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all About Aerials

T T

A typical steel construction radio tower. All
members are galvanized to protect them from
deterioration through climatic influences.
Photo courtesy of Milliken Brothers Mfg. Co.

HE best season of the year in which
to replace or overhaul the antenna,
is the. present summer time. St111
many of us would rather let the task
go undone, due to sheer inertia. And so, it is
not until after the aerial comes down on

someone’s head—generally the neighbor’s—

that attention is finally directed toward the
necessity of repairs.

The summer time is also most auspic-

The inverted -1 type antenna - suspended be-
tween two steel masts.

ious for erecting a substantial antenna for
the coming winter season, when the cold and
snow will prevent such work from being
properly done. This article has for its pur-
pose the simplest explanation of antenna con-
struction and maintenance; and as the subject
has been covered in a most thorough manner,
the attention of the reader is invited to a
careful scrutiny of the common faults and
troubles.

FIRST CONSIDERATIONS

The erection of an antenna is controlled
hy the available space and environment.
Thus, a big back yard offers a fine location,
provided there are no large metallic struc-
tures in the immediate vicinity. In a crowd-
ed location, such as an apartment house dis-
trict, where one encounters numerous diffi-
ulties in the presence of other antennae, and
finds no obvious support for the contemplated
one, the best judgment must be exercised.

An aerial is more than a mere stretch of wire to be erected and im-
) medmtely forgotten. It requires as much consideration as the receiver
“to whith it is attached. We are sure you will benefit by the pointers

given in this article.

The purpose of the antenna is to oollect
the radio-irequency energy that is sent out
from the broadcast. stations. The amount of
this. energy, when it reaches the antenna is
very- small, ‘infact, so small that it cannot

‘be medsured” except by the most sensitive

devxces. If the length of . the anterma 15

it is mcreased the, tumng of the' recepv;r
becomes notlceably b der. Hence, 2 Ha DYy
medium must be arr f od
all around results,

stranded, braided, r1bb a

ing 60 feet in the hotizontal portion, 40 féet
for the lead-i -in, and 20 feet for the ground’
connection will serve the purpose.

The first question is concerned with the
kind and size of wire that one should use.

A smgle w1re T-type antenna. Note that. the
“lead-in is taken from the exact center.

This depends for the most part on one’s
own preference, though in certain instances
one form will prove more satisfactory than
another.  Stch “cases will be covered later.
For the present, it is enough to remember
that all types'are practically equal so far
as electrical efficiency is concerned.

ANTENNAE

However, there is a decided difference in
their mechamcal strength, as the table below
will pomt out:

i Resistance
o in ohms per

Size of- Tensile 100 ft.
Wire Strength  at 68° I,
7/24 Stranded Copper 85 1bs. 0.4 ohms
7/22 Stranded Copper 132 lbs. 0.23 ohms
14 Sqlid Copper 1241bs. 025 ohms
197 1bs. 0.16 ohms

12 Solid Copper

A multi-wire T-type antenna support:d ‘by two
steel masts of simple construction.
IIqutratmn: (Figs. 1to 5) courtesy of

V. Hull & Co.

A straight-line antenna supported by a single
mast. The lead-in is actually a continuation of
the aerial wire.

These ﬁgures are practically the same,
whether the wire be bare, tinned or enamel-
ed. See illustration shome‘ the wvarious
kinds and sizes of commercial antenna wire.

NECESSARY MATERIAL

It is essential that the builder assemble
before commencing work all the material he
needs for the construction of the antenna so
that he will not have to stop in the middle
and run to the store to get something more.
Here is a complete list of the parts:

1 roll of antenna wire one or two hun-
dred feet long;

A cage antenna composed of a number of wires

attached to a series of metal rings.
in is taken from the low end.

The lead-

1 roll of lead-in wire, 75 feet (either No.
14 rubber covered, or the same wire as the
antenna) ;

2 insulators (glazed porcelain, glass, or
pyrex) ;

2 or 3 knobs (porcelain stand-off insul-
ators) ;

.1 lightning arrestor, (outdoor or indoor) ;

1 ]ead in strip;

2 ground clampS'

1 roll of wire for lightning and radio set
ground ‘ connections, 50 feet No 14 rubber
covered

1; roll of bell wire, for connection from
lead—m strip to receiver;

1’small box of insulated staples;

‘1 roll of friction tape;

16-penny nails ;

Solder and solder paste;

1 roll of .galvanized guy wire, 50 feet;

(Refer to illustration showing complete
antenna equipment.)
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EFFICIENT ANTENNA INSTALLATION %
A highly efficient antenna is erected with
the following details in mind:
(1) Over-all length not over 125 feet;
_ (2) No close approach to trees or build-
ings;
(3) Horizontal part as high as possible;
(4) Lead-in away from building;
(5) Absence of joints (where possible) ;
(6) "As few insulators as possible;
) (7) Ground wire to be connected to water
pipe;
~ (8) Set not far from window where lead-
in enters;
(9) Wire fairly heavy and rigid;
(10) Clean conncctions throughout;
(11) Straight well-secured masts.
_The most cfficient antenna is of the out-
side type, which should be placed as high
as possible where it will not come in con-
tact with trees and other obstructions.
‘While the past ycars have scen many styles
of receiving antenna grow in favor, the old-
style outside antenna still holds its own.

The inverted-L, the T and the single- evmmummmmmmmamymmmm
straight line antenna are the commonest .
forms. Above: The lead-in
should have been taken

THE L-TYPE ANTENNA off from the end of the

The inverted-L antenna, gets its name aerial and the aerial it-

self guyed with ropes.
Right: This ribbon
aerial is well fastened to
the pipe with a piece of

from its shape. (See IFig. 1). It is widely
used and with good results. though it has
one fault, its dircctional effect. However,
this defect somctimes is turned to ad-

vantage. It receives loudest when the end rope but is not ine
to which the lead-in is connected is point- sulated.
ing towards the transmitting station. P S,

The most satisfactory antenna of the in-
verted L type employs two horizontal

This aerial is well
insulated from
surrounding o be
jects and is secure-
ly fastened. Howae &
ever, the lead-in is
merely twisted
around the aerial §
wire instead of be- }
ing soldered there-
to. s

i

wnnn nne

Above: As an aerial this is a good ground.
wire touches the metal framework of the skylight.
little current reaches the set.

Left: This man’s aerial was too long so he shortened it by inserting an
insulator as indicated by the arrow. Good, but the lead-in should have
been taken off at the insulator eye, to relieve the strain on the wire.

25

It will be noted that the
In consequence very

(“aerial”) wires when the space between
the insulators does not allow.'the use of a
single wire of fifty feet or more. When two
wires are used, they should be spaced three
feet apart. Two light pieces of wood may be
used for spreaders. ’

Such an aerial should be at least thirty-
five fcet above the ground, and is better if
it is fifty or sixty feet high. The lead-in
should be taken from the end nearest the
receiving set.

THE T-TYPE ANTENNA

The T antenna, as the name implies, is
T-shaped (sce Fig. 2). It is free from the
directional properties of the inverted L tvpe.
It receives from any direction with equal
ease.

A single wire T-type antenna should be a
hundred fect long. If conditions prevent
putting up a single-wire antenna of this
length, then a multi-wire construction is used.
(See Fig. 3.) Four or more wires should be

placed at least two feet apart. The lead-in
should be taken from the exact middle of
the antenna.

The lead-in should always have the same
area or cross-scction as the horizontal wire,
to avoid cutting down the conductivity of the
antenna. Generally the multi-wire type is
used on apartment houses or other buildings.
In such cases it is best to place it above any
other antennas there may be on the roof.

THE STRAIGHT-LINE ANTENNA

The straight-line antenna (see Fig. 4) has
but a short lead-in, coming as it does al-
most direct to the set. Generally one end is
higher than the other and is placed above the
roof and treetop interference. This arrange-
ment is favored by many, as it is simple and
efficient. The aerial and the lead-in are one
piece of wire as a rule, which thcrefpre
obviates any resistance that a joint might
cause. Also but one aerial mast is required.
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Such an antenna should be about a hundred
feet long.
THE CAGE ANTENNA
The cage antenna (see Fig. 5) is built like
a cage. Generally six wires are used and
are spaced on rings about twelve inches in
diameter. The advantage of the cage is its

N
\ LIGHTNING
* ARRESTER

PORCE LAIN T3]

KNOB \ A SET
INSULATORS 3
— LEAD-IN
. STRIP
LIGHT NING \
GROUND WINDOW

WIRE —>|

o J+—GROUND CLAMF

§

Details of an aerial and lightning-ground in-
stallation on-the side of a house.

low resistance. It can'be made into a T-
tvpe or L-type or a straight-line antenna. as
desired.

Generally it is.about seventy-five feet long
and the wires are continuous, no break be-
ing made to attach the lead-in unless the
T-type is used. ~ In-that case care must be
taken to. soldér the joints, and if possible
the lead-in also should be of the cage desigti.

The cage has:come into prominent use dur-
ing 'the past year in cases where record dis-

tance was desired and every detail needed

for efficiency was carried out. Members of
the American Radio Relay League have long
known the advantages of the cage antenna
for both transmitting and receiving. Some
of the best records have been made with this
type.
METHOD OF PROCEDURE

Having chosen the site of the antenna

and having been assured that it will be clear

of all metallic surroundings-as well as trees,
the supports are fastened rigidly and guyed
tightly, The aerial, or horizontal portion
of the antenna, is then strung between two
insulators which are fastened to the supports.
The lead-in may be a continuation of the
same wire; .or else soldered to the aerial.
One is as good as the other, but emphasis
is placed on properly soldering ‘and taping
the joint. The lead-in should be taken off
at the insulator ; and not a foot or two away,
as shown in one of the illustrations. This is

[ —

R a——

(B i s o SRS

The manner in which stranded wire should be
separated to make a connecting joint.
Illustration courtesy of Acme Wire Co.

for the reason that greater strength is given
to the installation when the lead-in is an-
chored to the eye of the insulator itself. If
this procedure is not followed the constant
swaying of antenna may break off lead-in.

R

AR BRI

Left: A complete aerial kit.

tors; 3, auxiliary aerial; 4, ground clamp; 5, supporting cable; 6, wall in-

sulators; 7, staples; 8, lightning arrester; 9, lead-in strip; 10, lightning ar-
rester (different type); 11, insulated ground wire.

Left: Aerial and ground wire, They are:
stranded copper; 3, lightning ground wire; 4, copper ribb
stranded: 6, heavy-duty copper ground wire; 7, indoor spring aerial. Above:
a complete spring aerial an

The parts are: 1, aerial wire; 2, aerial insula-

Iilustrations courtesy of Electrad Co.

Above: A group of accessories. They are: 1, lead-in insulator; 2, aerial in-
sulator; 3, wall insulator; 4, strain-relieving device; 5, lightning arrester; 7,
aerial insulator; 8, lightning arrester.

Illustrations courtesy on Electrose Insulator Co., Cleartone Rodio Co.,

lobe Phone Mfg. Co. and L. S. Brach Mfg. Co.

In bringing the lead-in down to the win-
dow, care must be taken to see that the
proper insulation is used. If the building is
of steel structure, it is best to keep the lead-

A copper ribbon indoor aerial. The same, en-
ameled, is made for outdoor use.
Illustration courtesy of Acorn Radio Products Co.

in away from the walls, at least three .or
four feet. If, on the other hand, the build-
ing is of frame structure, ordinary porcelain
knobs can satisfactorily be used.

(Text continued on page 28)

Z WESTERN UNION JOINT N
| >< CEEUH TS
FOR 2"
2 Teowee< VST
2 i 4 TURNS
WIND TURNS
3 TIGHTLY
TOGETHER
4 —————m SOLDER
g BUNCH
5 & === SPLICED STRANDS
S —— TOGETHER
i .. TAPE WELL
AND SHELLAC
2

e

Details in the making of a “Western Union
If it is possible, make all your con-
nections this way.

1, stamped copper ribbon; 2,
on; 5, enzmeled-

a group of insulators for use in conjunction with
outdoor aerials.

Illustrations courtesy Parker-Aeolus Corp., Radear Mfg. Co., Acme Wire Co.
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An assortment of aerial wire. 1, stranded; 2, braided; 3, solid; 4, enamel-covered stranded; 5,
braided tape; 6, enamel-covered solid; 7, heavy insulated ground wire; 8, guy wire; 9, flexible en-
amel-covered; 10, stranded tinned copper; 11, enameled-stranded and 12, enameled braided tape.

Right: A glazed porcelain aerial insulator.

Three typical lightning arresters.

Ilustrations courtesy of Heinemann Electric_Co.,
Barkelewy Electric Mfg. Co. and Micamold Radio
C

orp.

Lo

Illustrations courtesy of Cornish Wire Co.

Illustration courtesy of R. Thomas & Sons Co..

A new type of aerial wire similar in appearance
to electric conduit. It is hollow and flexible and
has a large surface.

Illustration courtesy of Belden Mfg. Co.

To the left are shown two simple ground
clamps, one of which is made to take a soldered
connection. The device shown in the center
will take up any strain placed upon an aerial, if
attached between the wire and the supporting
cable. On the right are shown two lead-in strips
which, being flat, will fit underneath the window

ame.
Iliustration courtesy of Permanco Mfg. Co.

Another form of lightning arrester, which can
be mounted directly on the sill or frame of a
window.

Illustration courtesy of Electric Service Sup-
plies Co.

IN JULY, 1926

&aﬁs e ISSUE:

“STATION X,” by G. Mc-
Leod Winsor. A wonderful
radio serial describing in
vivid language a titanic
struggle between Lunarians
and Martians.

“THE EGGS FROM LAKE TANGAN-
YIKA,” by Curt Siodmak. A new German
story which we consider the best scientific-
tion short story for 1926.

“THE MOON METAL,” by Professor Gar-
rett P. Serviss. One of the greatest scien-
tifiction stories ever written.

“DR. OX’S EXPERIMENT,” by Jules
Verne. A little-known but amazing scien-
tifiction story.

“THE MAGNETIC STORM,” by Hugo
Gernsback. The inner secret of how the
Great World War was really won by Tesla
currents—if you can believe this unusual
story.

“THE SCIENTIFIC ADVENTURES OF
MR. FOSDICK,” by Jacque Morgan,
“THE SPHINX,” by Edgar Allan Poe. A
little-known story by the great writer.
“SOLANDER’S RADIO TOMB,” by Ellis
Parker Butler, one of the best yarns from the
pen of the great humorist.

Another powerful story by H. G. Wells,
“DR. HACKENSAW’S SECRETS,” by
Clement Fezandié.

PRICE 25¢ PER COPY
AT ALL NEWSSTANDS
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A very simple form of lightning arrester that

can be attached to the sill or frame of a window.

Illustration courtesy of Jewell Electrical Instru-
ment Co.

Here is a complete aerial made into a window
shade, a very convenient form for homes where
there is no space for a regular insulation.
Hlustration courtesy of Fishwick Radio Co.

A lamp-socket antenna. No wires are necese
sary. The device, which can be plugged inta
any lamp socket, enables the use of the electric
light wires as the aerial.
Illustration courtesy of ILlectrad Co.

A complete aerial kitg including all the necessary
equipment for the installation of an antenna
system.

Ilustration courtesy of Heinemann Electric Co.

A roll of copper web-braided-ribbon aerial wire,
The ribbon, which is 34-inch wide and composed
of 25 strands of fine copper wire, is very flexible
and has a large surface. It may be used for
either an indoor or an_outdoor aerial.
Illustration courtesy of Ross Autenna Co.



An aerial wire with a four-inch coating of ice,

The aerial, having been well installed, and
equipped with a safety device, was able to with-
stand the strain.

Ilustration raurtexycof Milliken Brothers Mfg.
0., Inc.

THE LIGHTNING ARRESTER

The lead-in is connected first to the light-
ning arrester, which is ‘mounted on the side
of the window sill, out of the rain and snow.
The heavy terminals, with which all types of
these devices are provided, enable good con-
nections to be made. The other terminal of
the arrester is connected directly to the pipe
driven into the ground; the latter being at
least six inches away from the side of the
building and equipped with a weather-proof
(non-corroding) ground clamp. If this
condition is not obtainable, the No. 14 rubber
covered wire which makes this lightning-
ground connection should be run as directly
as possible to a good ground connection in
the cellar—on the water pipe.

The antenna and lightning protection have
now been taken care of; and our attention is
turned to the interior connections, to the
radio receiver. . The receiver having been
placed in the most desirable place (not too
near a window) bell wire of the proper col-
oring scheme to please the fastidious eye is
used to run from its “Antenna” post to the
lead-in strip. This is fastened down on the
window sill, through which it protrudes to
make connection with the “Antenna” post on
the lightning arrester. Ordinary carpet tacks
or un-insulated staples are to be avoided,
since they are responsible for heavy leak-
age of incoming currents. Use only insu-
lated staples, and fasten the wire to the up-
per part of the walls, the best place being on
top of the moulding. .

Returning to the radio set, the ground wire,

UMD WIRETD sy

[

A unique type of ground clamp which, though it

has not the surface contact of other types, in-

sures a perfect contact by nature of its pointed
stud which will bite through rust or paint.

Tllustration cowrtesy of The Ekko Co.

which is of the same kind as the lightning
ground (because it should be well protected
against abrasion) is run around the foot-
board of the room to the nearest radiator,
steam or (preferably) cold water pipe, and

terminated into a ground clamp on the pipe.
The same ground which is used by the light-
ning arrester should not be connected to the
radio set, if this can be avoided. In fact,
the National Board of Underwriters is
highly opposed to this, and cautions against
the practice. Although there is little real
danger, still the lightning-ground wire should
not be brought into the house, but run di-
rectly, by itself to a separate outside ground.

The antenna installation is now completed,
but it will be necessary to go over the entire
antennd to see that everything is right.

THE PROPER WAY

Bare copper wire, solid or braided, will be
best for an aerial in a location free from
smoke, soot and excessive dust. However,
where these troubles are experienced, re-
course should be had to enamel or tinned

TERMINAL POSTS
SEALED WITH
21TCH

ACCURATELY SPACED
AIR GAP wWHICH
CANNOT CHANGE

WATER PROOF,
MOISTURE PROOF
DUST PROOF
PiTCH SEAL

Sectional view of a serviceable lightning arrester,
designed for use with any form of aerial.
Illustration courtesy of Electrad Co.

wire, the former having the advantage of re-
maining impervious to the ravages of the
elements. Measurements show that the con-
ductivity of copper wire, at radio frequencies
is greatly decreased by a deposit of soot, dust’
or dirt. This is accounted for by the fact
that radio-frequency currents travel on the

Two types of ground clamps having a large sur-

face contact. Being adjustable, they will fit al-

. most any size of pipe.
Illustration courtesy of Heinemann Electric Co.
and Cameron Appliance Co.

surface of conductors and therefore any
higher-resistance material on the surface of
the wire will affect conductivity. Tinning the
wire helps to some extent to keep it from
oxidizing too rapidly, but enameling is best.

As for the consideration of solid wire
versus stranded or braided, the latter two
types offer a little greater mechanical
strength and slightly better conductivity for
the same equivalent size of wires.

The insulators offer the next objective for
attention. There are a great variety to
choose from—Ilong, short, skinny, stout,
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Effects of the atmosphere on a tape aerial de-

signed for indoor use. This was the fault of

the person using it, as the same type is made
with a protective coating for outdoor use.

strong, weak and colorful. The difference
between glazed porcelain and glass or pyrex
is hardly worth mentioning. A well-designed
insulator, if not well made, is as bad as none
at all; so it is important when buying them
to see that they are free from detrimental
cracks and chips. A short one, if well made,
is as good for receiving purposes as a much
larger one. Size is not as important as qual-
ity of insulation. Size, however, is to be con~
sidered only from the standpoint of me-
chanical strength. The larger insulators are
generally made stronger in proportion.

If a 200-foot roll of antenna wire is used,
the lead-in can be part of this wire, it being

One year’s accumulation of dirt and oxide on
an aerial insulator., Note the contrast between
section A and section B which has been cleaned.

necessary only to loop the wire through the
insulator and continue on down to the light-
ning arrester. [f, however, a separate lead-
in wire is used, it will be necessary to solder
the two wires together and tape the joint.
The lead-in wire® should be anchored to the
insulator to keep the strain off the horizontal
portion of the antenna.

As mentioned before, a lightning arrester

Left: A combination lightning switch and light-

ning arrester which can be mounted on the
frame of a window.
Illustration courtesy of Barkelew Electric
{fg. Co.
Right: A simple ground connection which can
be attached to the bolt on a radiator valve knob.
Illustration courtesy of Rajah Auto Supply Co.

of an approved type is well worth the small
expenditure. It must be mounted where it
will be out of the rain.

(Continued on page 83)

A photograph of two sections of solid aerial wire subjected to extreme climatic conditions.
One should not expect such damage under normal conditions; but it goes t

It is clear that the uoper wire had no protective coating.
o show what corrosion the atmosphere can effect on metallic objects.
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List of Broadcast Stationsin the United States

e = . = o ;
Radio ® 2w Radio o ? o & Radio ol L& Radio
Call BROADCAST STA. 8 3% Call BROADCAST STA. :.E sis Call BROADCAST STA. zE $s Call BROADCAST STA.
Letter Location zz &2 | Letter Location 22 2F | Letter Location 25 £F | Letter Location
. ~ e S
KDKA, East Pittsburgh, Pa.....309.1 Var. | KFXY, Flagstaft, Ariz ..205.4 30 WBA\IO.. Baltimore, Md. 246 5000 | WFBL, Syracuse, N. Y..........
KDLR, Devils Lake, N. D... 231 5| KFYF, Oxnard, Calif .205.4 10 | WBAO, Decatur, 1L.......

270 -100 | WEBM, Indianapolis, Indiana
.475.9 1500 [ WFBR, DBaltimore, Md...
256 100 | WFBZ, Galesburg, Iil.
229 100 | WFDF, Flint, Mich....
226 1500 | WF!, Philadelphia, Pa.
. 238 200 | WFKB, Chicago, Ill...
. 213" 500 | WFRL, ‘Brooklyn, N. Y.
252 50| WGAL, Lancaster, Pa
222 50 { WGBB, Freeport, N, Y.
. 268 10 | WGBC, Memphis, Tenn.
.215.7 50 | WGBF, Evansville, Ind.
. 266 500 | WGBI, Scranton, Pa.
. 256 500| WGBM, Providence, R.
. 222 100 | WGBR, Marshfield, Wis
.209.7 500 | WGBS, New York, N. Y..
236 100 [ WGBU, Fulford, Fla
265 500 | WGBX, Orono, Me,
248 50 | WGCP, Newark, N. J.
231 100 | WGES, Oak Park, III..

10 | WBAP, Fort Worth, Texas..
WBAX, Wilkes-Barre, Pa.
WBBL, Richmond, Va..
61.2 4000 | WBBM, Chicago, Il
06.8 50 | WBBP, Petoskey, Mich....
270 500 | WBBR, Rossville, N. Y...
-491.5 1000 | WBBS, New Orleans, La
- 246 50 | wBBW, Norfolk, Va...
-403.2 500 | wBBY, Charleston, S.
273 500 | WBBZ, Chicago, Il
220 5| WBCN, Chicago, INI.
L0844 1000 | wg C, Grand Rapids,
-9 1000 | wgES, Takoma Park, Md.
250 | WBNY, New York, N. Y.
500 | WBOQ, Richmond Hill,
250 { WBPI, Newark, N. J.
252 500 WBRC, Bi_rmmgham,
WBRE, Wilkes-Barre,

KDYL, Salt Lake City, Utah... 246 50 } KFYJ, Houston, 'Pexas.
KFAB, Lincoln, Neb. .........840.7 1000 | KFYO, Texarkam, Tex.
KFAD, Phoenix, Ariz. 273 100 | KFYR, Bismarck, N. Dak.
KFAF, San Jose, Calif. 217.3 50 | KGO, Oakland, Calif
KFAU, Ioise, Idaho.. .280.2 750 | KGTT, San Frincisco
KFBB, Havre, Mont. . o135 50 { KGU, Honolulu, Hawa
KFBC, San Diego, Calif 2157 50| KGW, Portland, Ore.
KFBK, Sacraments, Cali 248 100 | KGY, Lacey, Wash....
KFBL, Tverett, Wash .. 224 100 | KHJ, Los Anzeles, Calif
KFBS, Trinidad, Colo. ... 238 15| KHQ Spokane, Wush,....
KFBU, Laramie, Wryo. 270 500 | KIBS, San meilsm. Calit
KFCB, Phoenix. Ariz.. 238 100 | KJR, Seattle, Wash
KFDD, 1oise. Idaho.. .. 2718 50| KLDS, Indebendence,
KFDM, Beaumont, Tex, .315.6 500 | KLS, Oakland, Calif.
KFDX, Shreveport, La... 250 100 | KLX, Oakland, Calif.
KFDY, Brookings, S. Dak. 278 100 [ KLZ, Denver, Colo
KFDZ, Minneapolis, Minn, KMA, Shenandoah, Iowa.
KFEC, Portland, Ore..

8
3o
a8
BL&
.
S

Mo.

“Pa.

KM)J, Fresno, Calif. .... - 234 50| WwBT Charlott, N. C 230 | WGHB, Cl ter, FI.
KFEL, Denver, Colo. KMMJ, Clay Center, Neb. ......228.9 1000 e ' Dotroit. Mich. . ..
KFEQ Oak Nebe. . KMO, Tacoma, Wash.‘.. WBZ, Springfield. Mass. 331 1 2000 | WGHP, Detroit. Mich.....

WBZA, Boston, Mass..

KFEY, Kellogg, Idaho.. WCAC, Mansfield, Conn

KFFP, Moberly, Mo....
KFGQ, Doone, Iowa.
KFH, Wichita, Kans.
KFHA, Gunnison, Colo.
KFHL, Oskaloosa, Iowa.
KFI, Los Angeles, Calif.
KFIF, Portland, Ore.
KF10, Spckane, \\qshmsz
KFIQ, Yakima, Wash..
KFIU, Juneau, Alaska.

. 242 250 | WGMU, Richmond Hill, N ¥
275 500 | WGN, Chicago, IlI,
=0 | WCAD, Canton, N. Y.. . 263 250 | WGR, Buftale, N. Y
336.9 1000 | WCAE, Pittsburgh, Pa.. 4613 500 | WGST, Atlnta, Ga..
3201 5000 | WCAJ, University Place, Neb.... 251 500 [ WGY, Schenectady, N.
'280.2 500 | WCAL, Northfield, Minn.. 500 v“«'r’l':b “i‘\‘l‘.‘f".f"kw‘s'“;
.348.6 1000 | WCAM, Camden, N. T. 250 | WHAM, ‘Rl ndut eevN '
258 250 | WCAO, Baltimore, Md. ; 100 | WHAM. Ne?: %fce]r{. o
252 200 | WCAP, Washington, D. C. -468.5 500 |y’ Amnmrc'iw'N“J
278 500 | WCAR, San Antonio, Texas 263 500 | whaAs, Louisville, Ky s
256 500 | WCAT, Rapid City, 8. D ;

KMOX, Xirkwood. (St.
KMTR, Los Angeles, Calif
KNRC, Los Angeles, Calif
KNX, Los Angeles, Calif.
KOA, Denver, Colo....
KOAC, Corvallis, Ore.
KOB, State College, N.
KOCH, Omaha, Neb...
KOCW, Chickasha, Okla.
296 10 | KOIL, Council Bluffs. Iowa
= KOWW, Walla Walla, Wasl

. - 240 50 | WHAV, Wilmington, D
KFIZ, Fond du Lac, Wis. 273 100 : *gons : , ngton, Del..
KFIB, Marshalltown, Tow * 918 10 | KPO. San Francisco, Calif....... 428.3 1000 | WCAU, Philadelphia, Pa........ 278 500 | wHAZ, Troy, N, Y...
KFJC, Junction City, Nansas...218.8 10 WHB, Kanlsas"CHy, Mo,
5;“—', gk]nhomnocity. Okla..... 261 5(110 a:gé gz:l;‘wi)hl‘)a“

. Astoria, Ore....... 246 0 g nton, io..
KFJM, Grand Forks, N. D 278 100 . . WHBD, Bellefontaine, Ohio
KFJR, Portland, Ore...... 263 50 The complete list of broadcast stations, arranged for con- WHBF, Rock Island, TIl.
KFJY, Fort Dodge, Iowa. 246 50 venient reference, appears every month in Rapio News, wHBG. Harrisburg, P:

4 5 ; L .

e BT i with revisions and changes up to the closing date of the ) and..
KFKU, Lawrence, Kans 275 500 magazine. The first number after the call letters of tl;e WHBL, Chicago, Ill...
prvep L RO 22523340"01% station is the wave-length of the station, expressed in VHEN. ohee I

o rksville, 0. . 5. . . ' - ’
KFLR, Albuqueraus, N. Mex... 254 100 meters ; and the second number its power, expressed in watts. WHBP, Johnstoyn, Pa...
KFLU, San Benito. Tex 236 10 WHBQ, Memphis, Tenn.
KFLV, Rockford, Ili. 229 100 0 WHBU, Anderson, Ind.
KFLX, Galveston, Tex. 240 10 ) WHBW, I:hihdemhm a.
KFLZ, Anita, JTowa 273 100 WHBY, West De Pere, Wis.

KFMR, Sioux City, Iowa Pasad Calif..
KFMW, Houghton, Mich....... 208 50 | <PCC: Basadena, o
KFMX, Northfield, Minn.. -336.9 500 | | pSN’ Pasadena, Calif.

KFNF, Shenandoah, Iowa . 53

KEQA, Seattle, Wash. .. 4.5 1000 | €QP, Portland, Ore..
KFOB, Burlingame, Calif. . 296 50 | KQV, Pittsburgh, Pa.
KFON, Long Beach, Calif... 233 500 | KQW, San Tose, Cal%r
KF0O, Salt Lake City, Utah... 236 250 | KBE, Berkeley, Calif
KFOR, David City, Nebr. 226 100 | KSAC, Manhattan, Kansas.
KFOT, Wichita, Kans.. 231 50 | KSD, St. Louis, 1\_[0“...
KFOX, Omaha, Nebr... 248 100 | KSL, Salt Lake City, Ut
KFOY, st. Paul, Minn 252 50 | KSMR, Santa Maria, Calif..
KFPL, Dublin, Texas... a5 15 | XSO, Cloarlndzl(,l I(ijll‘i‘
MR MgC cenvlllc R Tess Q;é? I uasklg:a:ele: ]C:'iilf
KFPR, Los Angeles, Calif..... 230.6 500 | wgpe “Dortland, Ore .
KFPW, Carterville, Mo. KTCL, Seattle, Wash.
KFPY, Spckane, Wash. KTHS, Hot Springs, Ark
KFQA, St Louis, Mo.. KTNT, Muscatine, Iowa.
KFQB, Fort Worth, Texas

KTW, Seattle, Wash..
KFQD, Anchorage, Alask KUOA, Fayetteville, Ark.

= WHDI, Minneapolis, Minn
250 108 | WHEC, Rochester, x. Y.
341.6 5000 | WHK, Cleveland, Ohio .
263 5 | WHN, New York, N. Y.
242 50 | WHO, Des Moines, Towa
50 | WHT, Deerfleld, 11l
* o WI1AD, Ihiladelphia,
WIAS, Burlington, Iowa
WIBA, Madison, Wis.....
WIBG, Llkins Park, Pa..
WIBH, New Bedford, Mass.
WIBI, Flushing, N. Y..
WIBJ, Chicago, Ill
WIBM, Chicago, IN

229 50  WCAX, Burlington, Vt.....
.206.9 500 | WCBA, Allentown, Pa..
.315.6 1008 | WCBD, Zion, Ili
500 | WCBE, New Orleans.
500 | WCBH, Oxford, Miss..
300 | WCBM, Baltimore, Md.
100 | WCBQ, Nashville, Tenn
500 | WCBR, Providence, R. I .
51 500 WCCO, Minneapolis, Minn.
1000 | WCLO, Camp Lake, W

9007 750 WCLS, Joliet, In..
942 500 [ WCOA, Tensacola, a
240 1000 | WOSH, Portland, Me...
2039 150 | WGSO, Soringfield, Ohio WIBO, Chicago, TII..
263 50 WCX, Pontiac ich. ... WIBR, Weirton, W. V.
05.8 1000 | W ERs Nash"'“e' Te;n.'l 50 | W1BS, Elizabeth, N. J.

¢ . WIBU, Poynette, Wis..
) < WIBW, Logansport, Ind
658 300 | wiBX, Utica, N. Y.
"9267.7 50 | WIBZ, Montgomery, Al

WDAF, Kansas Clty, }\104
- =1 WDAG, Amarillo, Texas .
-299.8 T30 | WDAH, I Paso, Tex. .

KFQP, Towa City, Iowa... . 224 10 | KUOM, Missoula, Mon 244 250 | wpAY, Fargo, N. D. . 261 50 | WIL, St. Louis, Mo..vrsrnn
KFQU, Alma (Holy City) Calif..217.3 100 | KUSD, Vermillion, S. D 278 }“0 WDBE, Atlanta, Ga.. . 270 100 [ WIOD, Miami Beach, Fla.
KFQW, North Bend, Wash....... 5 50 | KUT, Austin, Texas. 231 500 | wipy” Roahoke, Va.. 229 50 | WIP, Philadelphia, Pa

KFQZ, Mollywood, Calif.... ..
KFRB, Beeville, Tex........
KFRC, San Francisco, Calif
KFRU, Columbia, Mo. ..

KFRW, Olympia, Wash.
KFS8G, Los Angeles, Calif.
KFUL, Galveston, Tex......
KFUM, Colorado Springs, Colo
KFUO, St. Louis, Mo.
KFUP, Denver, Colo.
KFUR, Ogden, Ttah.
KFUS, Oakland, Calif.
KFUT, Salt Lake City, Utah
KFUU, Oakland, Calif....
KFVD, San Pedro, Calif
KFVE, St. Louis, Mo...
KFVG, Independence, Xas.
KFV1, Houston, Texas..
KFVN, Fairmont, Minn.
KFVS, Cape Girardeau, Mo
KFVW, San Diegeo, Calif...
KFVY, Albuquerque, N. Mex
KFWA, Ogden, Utah...

$0 | KV0O, Bristow, Okla. .874.8 500 i
250 | KWCR, Cedar Rupids, Towa..... 278 500 | wDBK: Clereland Ohio. .
50 | KWG, Stockton, Calif.. 2 WDBZ,' Kingston, NY
500 | KWKC, Kansas City, Mo WDGY, Minneapolis, Minn.
50 | KWKH, Eennonwood, La 500 | wpoD, Chattancoga, Tenn
500 | KWSC, Pullman, Wash. 500 | WDRC, New Haven, Conn.
50 | KWUC, Le Mars, Yowa .. g WDWF, Cranston, R. I
239.9 100 KWWG@, Brm\nsvil]c, Texas . ,;_i o WDZ, Tuscola, T01..
515,10 500 | KYW. Sl gy - 345.6 °%0 | WEAF, New York, N.
234 50 | KZKZ, Manila, P. 1., 270 100 [ WEAL Ithaca, N. Y.

224 50 : 4 WEAM, North Plainfield, N.

KZM, Oakland, Calif 210 100 h

256 50| KZRQ, Manila, P. L. 222 500 | WEAN, Providence, R. I..
. 261 100 | KZUuY, Baguio, P. I. 360 500 | WEAO, Columbus, Ohio.
. 220 50 | NAA, Arlington, Va. .434.5 1000 | WEAR, Cleveland, Ohio.
.205.4 50 | WAAD, Cincinnati, Ohio 258 25 | WEAU, Sioux City, Iowa
. 210 3500 | WAAF, Chicago, IIL.. . 278 200 | WEBC, Superior, Wis..
. 236 15| WAAW, Omaha, Neb. .....884.4 & 278 500 | WEBD, Anderson, Ind.
. 9240 10| WABB, Harrisburg, Pa... . 204 10| WEBE, Cmr_lbridge, Ohio

227 50| WABC, Asheville, N. C.... . 254 20| WEBH, Chicago, 1.
N 21 50 WABI!, Bangor, Me...... . 240 100 | WEBJ, New York, N.
o ;(;0 u:sg. Rochester. Nf) Y. %? igg WEBL, New York, N. Y.

v BQ, Haverford, Pa. . WEBQ, Harrisburg, IIL. 226 10 S

. 250 10| WABR, Toledo, Ohio.. . 263 50| WERR, Buffalo, N, Y 7 wm:' A
. 261 500 | WABW, Wooster, Ohio ... .206.8 50| WEBW, Belott, Wis... w » East Lansing, Mich...
KFWB, Hollywood, Calif - 252 500 [ WABX, Mount Clemens. Mich.... 246 500 | WEBZ, Savannah, Ga. . ) 50 | WKAV, Taconia, N. H.
KFWC, Upland, Calif. .2I1.1 50 | WABY, Philadelphia. Pa . 242 50 | WEEI, Boston, Mass. ... .6 500 | WKBB, Joliet, Tl
KFWF, St. Louis, Mo..........214.2 250 | WABZ, New Orleans, Ta. 275 50 | WEHS, Evanston, Ill...... WRBE < Rt R
KFWH, Chico, Calif.... 254 100 | WADC, Akron, Ohio.... 258 500 | WEMC, Berrien Springs, Mich WKBG, Chicago, Ill.........

227 100 | WJAD, Waco, Texas.

210 500 | WIJAG, Norfolk, Nebr.

933 10 | WIAK, Kokomo, Ind. .
" 963 500 | WIAM, Cedar Rapids, Towa
. 256 500 | WJAR, Providence, R. I..

268 100 | WJAS, Pittsburgh, Pa..
.440.9 500 | WIAX, Jacksonville, Fla..
278 10-100 | WJAZ, Mount Prospect, Ill...
.491.5 5000 | WIBA, Joliet, Il
254 500 | WIBB, St. Petersburg, Fla...... 254 10
261 250 | wJBC, La Salle, IIL ...
270 500 | WiBI, Red Bank, N
93.9 500 | wIBK, Ypsilanti, Mich.
-389.4 750 | wyBL, Decatur, Il.....
215 100 | wygo, New Orleans, La.
242 100 | wjBU, Lewisburg, P
246 15 | WD, Mooseheart,
234 10 | wIR, Pontiac, Mich..
70.2 2000 | W)y, New York, N. Y.
273 500 | \'y7 New York, N. Y...
ceee 226100 | WKAF, Milwaukee, Wis

i 395.8 &
KFW!1, So. San Francisco, Calif... 226 500 | WAFD, Port Huron, Mich. . 275 500 | WENR, Chicago, 111..... . 266 1000 | WKRC. Og}fﬁé';‘f"éigh%k312;9 ks 1000
KFWM, Oakland, Calif. 206.8 500 | WAGM, Royal Oak, Mich 225.4 501 WEW, St. Louis, Mo. . 248 1000 WLAL Tu‘lsa bkla 0 T 550 100
KFWO, Avalon, Calif. ..211.1 250 | WAHG, Richmond Hill. N. Y....815.6 500 | wFAA, Dallas, Tesas -475.9 500 | wi AP, Louisville, Ky.. 275 20
KFWU, Piaeville, La. 238 100 | WAIT, Taunton, Mass 229 10| wrAM, St. Cloud, Minn. . 213 10| wi'p, Minneapolis. Minn 277.6 500
KFWV, Portland, Ore. .212.6 50 | WAIU, Columbus, Ohio. .293.9 500 | WFAV, Lincoln, Nebr. 275 500 | WLBL, Stevens Point, Wi 278 500

KFXB, Big Bear Lake, Calif
KFXD, Togan, Utah.........

.202.6 500 | WAMD, Minneanolis. Mimn 244 500 | WFBC, Knoxville, Tenn.

250 501 wLIB, Elgin, 1. ..... .302.8 4000
.205.4 10 | WAPL, Aubum, Ala. .......... 248 1000 | wFBD, Philadelphia, Pa.

234 5 | WLIT, Philadelphia, P:

KFXF, Colorado Springs, Colo... 250 500 | WARG, Medford Hillside, Mass.. 261 100 | WFBE, Seymour, Ind... 226 10 | WLS, Creto, 341.6 5000
KFXH, El1 Paso, Texas.... 242 50| WATT, Boston, Mass. ..........243.8 100 | WFBG, Altoona, Pa.. 278 100 | WLSH, Cranston, R. I. 440.9 500
KFXJ. Denver, Colo.... 215.7 10 | WBAA, West Lafayette, Ind...... 273 250 | wFBH, New York, N. 273 500 .

KFXR, OKlahama City, OMa. .. 214.2 15| WBAK, Harrisburg. Pa.......... 275 500 | WFBJ, Collegeville, Minn. .. 236 100 (Continued on page 55)
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Tubes Within Tubes
BY G. C. B. ROWE

It is with great pleasure that Ravio NEWS presents to its readers the new type

of wvacuum tubes developed by Dr. Siegmund Loewe of Berlin.

Circuits in

which these tubes are used will be shown in a forthcoming issue

TRING the past year some very

remarkable inventions have been

given to the radio public for the

befterment of both broadcasting and
reception. These inventions have come so
thick and fast recently that it is nothing out
of the ordinary to pick up the morning
newspaper and find that someone has per-
fected a device which will perform some-
thing that yesterday was deemed impossible.
Yet no matter how many more sensational
inventions are developed, there is always an
interest in those by which better and cheaper
reception of radio broadcasting may be ob-
tained.

Among other great advances in the design
of apparatus for radio receiving ‘sets that
have been made during the first half of 1926
is the development of two new vacuum tubes
by Dr. Siegmund Loewe of Berlin. These
tubes will be of interest to the majority of
radio fans, who have a thought for the
future, for their design throughout is one
which has untold possibilities.

It is possible with two of these tubes
to have the equivalent of a five-tube receiver;
ie, two stages of resistance-coupled radio—
frequency amplification in one tube, and in
the other, the detector and two stages of
resistance-coupled audio-frequency amplifi-
cation. In the tube first mentioned there are
two sets of filaments, grids and plates, two
resistances and a condenser, the latter for
coupling the tubes. In the second tube there
are two sets of amplifier elements, as in the
first; but there is also a third set of ele-
ments, which serve as the detector. In the
amplifier tube (which the first really is) each
set of elements has a second grid for con-
trol purposes. These are are not needed in
the other tube.

In the accompanying illustrations are sev-
eral views of these two tubes. Some of the
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In this tube there is a detector and two stages
of A.F. amplification.

“closed

most remarkable components of the apparatus
are indicated on the illustrations as resis-
tances. These high resistances are of an
entirely new type; as they consist of glass
rods, with welded connections, on the surface
of which is deposited a fine transparent, al-
most invisible metallic film, which serves as
the resisting element. The whole is en-
in a glass tube, which is highly
evacuated. Thus, the element cannot be
affected by atmospheric changes which would
tend to alter the resistance. Furthermore the
element functions as a pure resistance only,
being absolutely non-inductive and free from
capacity effects.

IF radio did not improve con-
tinuously, we would not have
broadcasting today, and we would
not be on the road to television.

In this important article is fully
described, for the first time in any
American magazine, an invention of
German origin and of the greatest
importance.

You remember the days, away
back in 1910 and up to 1920, when
it used to be the custom to scatter
the radio apparatus all over the
table. From our detectors to our
loose couplers, including binding
posts and wiring, all instruments
were loosely spread out, with no
thought of a compact single unit,
such as our present-day radio sets.

When we look at our present
radio receiving sets we are apt to
think of them as the last word in
perfection. What will the radio set
be five years hence? For all we
know, it may be incorporated in a
single tube, similar to the new
Loewe tubes shown here for the
first time. These new tubes mark
another milestone in radio, because
they have incorporated in them
practically a complete radio set,
except the variable condenser and
inductance. Everything else is
within the tube, where it is out of
harm’s reach, and where moisture
and air can not get at the sensitive
parts.

Not only that, but the tube actu-
ally contains three vacuum tubes,
all under one glass housing.

Great things are predicted for a
complete unit of this kind, and
only time will tell how much further
this innovation will lead us into
radio advancement. -—EDITOR.

ELIMINATING UNDESIRABLE
CAPACITIES

One of the greatest drawbacks to the pro-
per functioning of many radio receivers is
that the leads, connecting the various instru-
ments in the sets,
effects, which are difficult to
However, in the tubes of Dr. Loewe, the
length of the leads is reduced to a minimum;
inasmuch as tube elements, resistances and
condensers are all contained in'one glass shell.
It goes almost without Saymv that this is a
tremendous advantage.

A problem that must be overcome by va-
cuum tube manufacturers is the evacuation of
the tubes; and this is rendered more difficult
by the gases that remain in the different

have certain capacity’
eliminateg,
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The Loewe vac-
uum tubes are six
inches from prongs
to tip of the glass
shell, which is one-
and - three-quarters
inches in diameter.
These tubes re-
quire a special
socket having six
connections.

AU LI T

elements after the vacuum pump has done its
work. These “residual” gases often interfere
seriously with the correct operation of the
tube; as the degree of vacuum is gradually
lessened during its life. It is a well-known
fact that, if a vacuum tube is to function at
maximum efficiency, there must be as little
interference as possible in the paths of the
electrons between the filament to the plate;
and any quantity of gas, however minute
it may be, will reduce the over-all éfficiency
of the tube. Therefore, in these multi-
element tubes the resistances are enclosed in
glass tubes, and the metal parts, such as the
tube elements, condensers, and connecting
wires, are reduced in size and length as far
as is practlca]

In the tube which has two stages of resis-
tance-coupled amplification, the condenser is
placed between the two sets of tube elements.
It is shaped like the plate elements of the
tubes (i.e., cylindrical) and its dielectric is
mica. However, in the other type of Dr.
Loewe’s tubes, the condensers separating the
stages of amplification are enclosed in glass
tubes; to reduce as much as possible the

escape of the gases into the glass shell.
It may be seen upon Inspection of the

Detector
Elements . o

Amplifier
. Fiements

|

o

Side view of the tube shown at the left, show-
ing the position of the different parts.
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Dr. Loewe’s tube containing two stages of re-
sistance-coupled radio-frequency amplification.

illustrations of the tubes, that the one which
contains the three tube elements is of con-
struction quite different {rom the other; al-
though both tubes have six prongs on the
base for external connections. It is claimed
by the inventor that the former tube, if
connected into any tuning circuit, will give
distortionless reception at loud speaker
strength, and that interference from static is
reduced to a minimum. The two sets of

amplifier elements are arranged in approxi-
mately the center of the tube, the resistances
and condensers being placed vertically below
the tube elements. The elements of the de-
tector tube are in a horizontal position at the
very top of the tube.

INTERNAL CONSTRUCTION

In the tube which has two stages of re-
sistance-coupled amplification, there is an
extra grid clement in each of the amplifier
clements. This cxtra element can be seen
by closcly inspecting the illustration in the
upper left corner of this page. In the top
“tube” will be found three concentric rings,
which show the plate of the tube (the out-
side circle) ; the regular grid clement, and
the control grid, which is the inside circle
and therefore the one that is nearest the
filament. This sccond grid stabilizes the
two stages of amplification to a remarkable
extent, by the introduction of a negative
bias of anywhere from 9 to 18 volts. The
filament of the tube is a single stretch of
wire that is run parallel to the axis of the
cylindrical plate and through the middle of
the control grid. The two filaments in this
amplifier tube are connected in parallel and
operate from a battery of 4 volts, which is
almost universal practice in European tubes,
just as in this country the great majority of
our tubes are operated from a 6-volt battery.

The interior of the second type of tubes
invented by Dr. Loewe, which are shown at
the bottom of the preceding page, is quite
different from that of the first type. The
two sets of amplifier elements have but one
grid each, instead of a control grid, and
the construction of the detector elements is
unlike the others both in shape and size.
The plate element of the detector is more
or less rectangular in shape, the grid and
filament being suspended horizontally within
this rectangle. As in the other tube the
three filaments of the tubes are connected in
parallel, the mnecessary potential being 4
volts for their operation.

These tubes of Dr. Loewe will doubtless
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Another view of the vacuum tube shown at the
left of this page. The resistances used are of
the type shown on page 32.

be forerunners of a new race of vacuum
tubes. Of course, even though they operate
at a very high efficiency at the present time,
yet as more experiments are made there will
be refinements and improvemients that will
make the tubes even more cfficient. Certain-
ly the inventor of these tubes is to be con-
gratulated on hisachievement in bringing the
radio art a step further towards perfection.

This diagram indicates the number of

tubes and their connecting apparatus
that Dr. Loewe has condensed into one
of his new vacuum tubes.
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New Radio Devices of Fixed Preasmn

OT only has Dr. Loewe devoted a

great deal of time to the develop-

ment of his new vacuum tube, but

he has turned his attention to other
phases of radio as well. In this article are
described two more of his inventions that
will be instrumental in furthering the science
to which he has devoted such a great por-
tion of his life.

A NEW FIXED RESISTANCE

The resistances, mentioned elsewhere in
connection with the coupling of the ampli-
fiers, are also made separately. The external
tube is of the same size as the grid leaks and
resistances, with which the American radio
fan is familiar, and so fits the holders, such
as are used in this country. The outside
glass tubes are evacuated, so that there can
be no variation in the resistance value, due to
changes in atmospheric conditions as pre-
viously mentioned.

These resistances can be used in any place
where fixed resistances are required; and,
due to their construction, there is little chance
that the values will change. These resis-
tances can carry a continuous load of 0.1 watt
and will stand a peak load of 0.5 watt.

A TUBE FOR MEASURING WAVE-
LENGTHS

In previous issues of Rapio NEws there
have been various articles concerning “piezo-
electric” crystals and the nature of their
vibrations. For instance, quartz in the form
of a rod may be made to vibrate mechani-
cally at a very high frequency under thé in-
fluence of an alternating electrical field; if
this frequency corresponds to one of the
elastic natural frequencies of the crystal.

This effect is obtained by placing a spec-
ially-formed quartz rod between two conden-
ser plates of an electrically-oscillating cir-
cuit. The occurrance of resonance between
the electric and elastic oscillations may be
found by measuring the current strength in
the oscillating circuit; a sudden decrease of
the current occurring just before the resonant
point is reached. It has been discovered that
the elastic oscillation of the quartz crystal,
which takes place in the condition of reso-
nance, may be made visible by a luminous
effect. This effect is obtained by placing
the two condenser plates together, with the
quartz crystal between them, in a glass tube
and evacuating this to a pressure in the
neighborhood of 10 or 15 mm. of mercury.
The condenser plates are conmected to the

In addition to packing the parts of a radio recewmg set into two vacuum tubes, Dr. Siegmund
Loewe has constructed tiny apparatus which is hermetically sealed, and therefore does not vary,
to measure wave-frequencies with an error less than a hundredth of one per cent.

Another of Dr. Loewe’s radio developments, a new type of high resistance.

The small glass tube

suspended in the larger one is covered with a metallic film, which acts as the resistance element.
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One of the quartz-crystal tubes for the measure«
ment of the frequency of radio-frequency
currents.

The coil on the right is for coupling the wave-meter to the oscillating circuit to be measured.

external circuit by means of lead-in wires,
which are run through the prongs in the
base of the tube.

The alternating electrical field of such an
oscillating circuit will cause, by reason of the
electrical polarization of the quartz rod, al-
ternating deformations in the latter. These,
m the condition of resonance, will have the
effect of generating the elastic oscillations.
The deformations due to these oscillations
will give rise to secondary alternating volt-
ages upon the quartz rod, which brmcr the
rarified gas contained in the tube to lumines-
cence.

The resonance is extremely sharp and there-
fore the luminous effect may be adjusted down
to one hundredth of one per cent. (.0001)
of the wave-length. By the proper choice of
the condenser plates and the degree of vac-
uum, the discharge is made to occur through-
out the discharge space. A quartz resonator
of this type affords a very accurate indicator
for the measurement of wave-lengths. One
of the accompanying illustrations shows a
quartz resonator tube, which is filled with a
special gaseous mixture, including helium and
neon.

Extraordinary accuracy of wave-length
measurements can be obtained with this in-
strument. Although the frequency may be
easily calculated from the given wave-length,
there will be some uncertainty because of
possible errors in computing the exact veloc-
ity of light. For this reason these tubes are
calibrated so that they will give readings in
frequencies instead of wave-lengths, thus
making them independent of the velocity of
light.

'ELECTRICAL MEASUREMENTS

By means of indirect methods, capacities
and inductances may be measured very ex-
actly by means of these resonators. Since
the calibrated quartz crystal is placed within
an evacuated glass tube, the measuring in-
strument can be regarded as absolutely
ur varying, so long as the quartz and the

glass tube remain uninjured. Since it has
been found practically impossible to detect
any influence of the variations in tempera-
ture, these “frequency standards” can be re-
garded as being entirely independent of the
temperature.

The resonators will respond, if excited by
a potential as low as thirty volts; but enly
in case the exciting curretit has a fr‘equency
(within 1/100 of 1 per cent.) identical with
the resonance frequency of the quartz crystal.
On account of the low potential used, the

(Continued on page 91)
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production.

HEY were trying out a new 36-inch
loud speaker in the laboratory of a
big radio apparatus factory one af-
ternoon during the last World’'s Ser-
ies, when the president of the company drop-
ped in. The report came over with such
tremendous volume that he put his fingers
in his ears. “Shut it off—vou’ll lift the
roof of the ‘lab!"” he exclaimed. “This
isin't the place to try it out. Take it over

to the factory and set it up in the press
room. Put it in compctition with the roar
and racket of the stamping machines.
will be a real test.”

“And besides,” he added, “every girl and

That

man in that room is a baseball fan and they’ll
be cager to get the score. They arc all on
edge, wondering how the game is going.”

So they sct the big speaker up, in the
midst of the din and clatter of the machines,
and tuned in on the series. It worked splen-
didly. The announcer’s picturizations of the
exciting contest could be heard clearly and
distinctly in cvery part of the room, over
and above the din of the machinery.

DID IT STOP PRODUCTION?
Immediately, all conversation in the room

By JOHN J. MORGAN

For a long time factory heads have been looking in every direction for some means to speed up
By chance radio was tried and, as related in this article, it worked wonderfully

well.

ceased. The efficiency experts who read this
are probably saying: “Yes, and all the werk
stopped, too.” Well, there was a good deal
of excitement, it’s true. And, of course, it
distracted attention from the work. It was
right in the midst of the busy season. The
factory was running two shifts in the effort
to catch up with orders. Any let-up by the
workers would be costly. The production
strategy board shook their heads. “They’re
crowding us for production,” they said wor-
riedly, “and here they are putting on an en-
tertainment. It’s a nice how-de-do.”

For a while it appeared as if they had
reason to be gloomy. The pent-up feelings

SURE

The loud speaker
as it was instal-
led in the fac-
tory, where it
brought  happi-
ness to many
workers  during
the working
hours.

i T

Above and to the left
are two views of the
factory where radio
has played such a
prominent role in the
production end.
Photos by courtesy of
National Co., Inc.
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adio Makes Factory Work Congenial

of the girls and the men broke-out in whoops
every now and then, as the favorite team
scored. But when the game was over they
quieted down. They were satisfied.

Settling down to work once more, thev be-
gan to speed things up. The effort to exert
themselves became contagious. It was a cau-
tion the way things moved along. If one
worker seemed to lag, her fellows egged her
on. The entire room had gained a new tone.
A feeling of social pleasure aroused by the
radio broadcast had replaced the fatigue and
irritation of the early afternoon. The fore-
man noted the difference, and marvelled.

“Maybe there is something in this radio
stuff,” he said to himself. “Let’s see.” So
he tuned on a local station and brought in a
violin solo. This time there was no dis-
traction. And he observed that parts seemed
to be assembled more quickly and with
rhythmical transition. The music acted as a
restorative.

THEY KNEW WHAT THEY WANTED

When the night shift came on, the day
workers eagerly poured out to them their en-
jovment of the series broadcast. The night
workers wanted radio, too. The night fore-
man was from Missouri. He was running
a factory—mnot an entertainment. But when

* the evening programs came on, he tuned in

to try out the idea. And that night, he
broke the record for production. There was
no longer a monotony in their tasks for the
worlers, Increased output was the result.
The next morning the foreman of the as-
sembly floor approached the president: “The
folks in my room want to listen on the radio.
too,” he said. “My girls say it isn't fair
for the press room girls to have that all by
themselves.” And the press room girls up-
stairs were clamoring for the morning pro-
gram. Of course they had to set up a loud
speaker for the assembly room girls. |
When the production statements were put
on the president’s desk the following day, he
was happily surprised to note a very gratify-
ing increase in the number of units produced.

(Continued on page 77)
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New Develorpments in Radio Apparatus

During the first half of the year 1926 there have been vast improvements in the design and work-
manship of radio apparatus. The instruments described in the following article are the latest

HE past few years have been full of

interest for any person who has been

sitting on the side lines and watching

the remarkable progress in the de-
sign of radio receivers and their constitu-
ent parts. Do you remember way back
when (three or four years ago) you would
not look twice at a receiver unless it had
at least ten or a dozen dials and knobs scat-
tered over its shining panel? Everything had
to be tuned from the antenna coil down to
the wire on the filament rheostats; and the
tuning in of the evening’s entertainment was
as much work as you had put in during
your eight-hour day at the office.

This complexity was not confined, by any
means, to the sets which were offered in the
radio shops; for the amateur set builder
evidently thought that the manufacturers had
the right idea; and so there were many,
many controls on the receivers built in the
cellars and attics of thousands of American
homes.

Yet there was this difference: the man
who admittedly knew nothing of radio, and
who bought his receiver in .a store, or from
some kind (?) friend, had much more diffi-
culty in tuning in the stations than did our
home constructor. That is easily explained;
for after a man has spent-hours and hours
soldering condfnsers, coils, sockets and what
you will, into a radio set, the chances are
good- that he will _have a much better
knowledge of the creature’s workings than
the man who simply went into a store, threw
down his money“on the ‘counter, and took
home what the dealer offered him.

SIMPLICITY IS AT A PREMIUM

However, due- to. the rapidly increasing
number of people who become radio owners
in just this way, and who suppose that there
might be a baftery for every letter of the
alphabet, as well as the first three, the
manufacturers have listened to their pleas
for simplification; and it will be observed

By G. C. B. ROWE

developments in their particular line.

that the sets which have appeared during the
past year have come out with fewer and
fewer controls. The trend of the times is
surely toward a receiver with but one con-
trol for selecting stations, and perhaps one,
or two or three adjustments for volume re-
generation or antenna.

Not only in manufactured sets is this
trend toward simplicity evident, but many
of the home-built sets have shed some of
their controls in the process of evolution.
The manufacturers, realizing that the honie
constructor also is now anxious to reduce
the complexity of operating his set, have
been experimenting with various pieces of
apparatus, particularly condensers; so that
accessories are now available which the con-
structor may use to build a receiver with as
few controls as he may reasonably require.

The S.L.F. condenser completely meshed, show-
ing the small separation between the plates.

For example, there is a novel gang or
triple condenser shown in the accompanying
illustrations. Hitherto, when the movable

The large discs which operate the straight-line-wave-length condensers project through the front of
the panel, making adjustments easy.
Photo by courtesy of Alden Mfg. Co.

The tapered plates S.L.F. condenser, showing
how the plates Svary in thickness to give the

L. F. effect.
Photos by
courtesy of Allen D. Cardwell Mfg. Corp.

or rotor plates of more than one condenser
were mounted on a single shaft, more or
less trouble was always experienced hecause
of the inequalities in the electrical capaci-
ties. That is, the plates of one condenser,
at certain points, should have been turned to
a greater or less degree than those of the
others. This necessitated the use of some
type of compensating device; either a small
variable condenser in the circuit, or some
mechanical adjustment of the plates. These
devices were not always as efficient as they
should be; the mechanical adjustments were
subject to wear, and the electrical ones were
difficult to adjust.

The condenser illustrated here, however,
doqs away with the need of these compen-
sating features. The three sets of rotor
plates may be moved together with one
touch of the hand; or they may be varied
independently. The three composition disks
by which they are turned and which are
knurled to give a surer hold, project through
a rectangular window in the panel (pro-
vided the end plates attached to the stators
of the condenser are in contact with the
panel) and may be provided with strips of
paper for logging the station call-letters or
wave-lengths. This is easier than logging
dials which are provided only with calibra-
tion in degrees.

This instrument may be mounted in three
ways; either set of end plates may be at-
tached to the panel, or its base may be fas-
tened to the baseboard, making it unneces-
sary to drill the panel for mounting.

Each condenser is, of a straight-line wave-
length type, with a capacity of .00035-4f.
The middle disk rotates upon a hollow shaft,
through which it connects with and drives
the plates of the condenser which is fur-
thest of those paired. The two outer disks
control the plates nearest to them. Con-
densers of this type will be very useful to
set constructors who desire compactly-ar-
ranged receivers which can be tuned with an
easy operation.

A WEDGED-PLATE CONDENSER
The two illustrations of a second type of

variable condenser show a novelty which
will interest the fans who have been watch-
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space hitherto taken up behind the panel by instruments.

ing developments in such apparatus. Be-
fore the days of S. L. F.-condensers, when
we were lucky to find one whose plates did
not short in a dozen places, a condenser
like this would have been considered a
physical impossibility, and the idea em-
bodied "in it ridiculous. Instead of cutting
the plates of this condenser to the usual
S. L. F. shapes, the manufacturer has made
them thick and tapering; the rotor plates in
one direction and the stator plates in the
other. The thick sides mesh very closely
together when the capacity is at maximum;
and because of the thickness of the cast
aluminum, there is very little possibility of
varying the small air space between them or
shorting the condenser. The shape of the
plates is the same as those of the old-fash-
joned straight-line-capacity condenser; but
an S. variation is obtained by the
gradual widening or narrowing of the air
space as the tapering plates are rotated.
This condenser has the advantage of com-
pactness, as its plates have not a wide
sweep and it therefore requires less panel

The gears in this vernier dial are cleverly ar-
ranged so that there is no chance of any back-
lash in the dial’s movement.

space. This type can be made in any size,
its S. L. F. curve is said to be superior to
that of many of those which have hitherto
appeared, and its ruggedness makes it very

desirable for experimental work, as there is

little danger of bending the plates.
AN IMPROVED VERNIER DIAL

Having considered two of the latest nov-
clties in condensers, let us look at their
important adjuncts, the dials, Within the
past year there have been many different
styles introduced, with several types of ver-
nier control, some of which have a varying
ratio, giving the effect of a straight-line-
frequency movement to the plates of the
condenser which they control. One of the
greatest disadvantages of vernier dials has
heen that looseness in the gears or reducing
mechanism has resulted in lost motion, or
“back-lash,” when the dial was rotated.

The sectional view shows the gearing of
the vernier dial illustrated. The front of
the dial turns, transmitting its motion to the
pinion, or small gear, by means of a fric-
tion drive between two metal plates; the
pinion drives the large gear shown at the
top of the cross-section, and this in turn
drives the second pinion which moves the
larger gear to which the shaft of the con-
denser is directly coupled. The two small
wire springs, shown at the left of the central

Photos courtesy of General Radio Co. (London)

bushing, maintain an even pressure on the
gears, thus preventing any lost motion.
A CONDENSER WITHIN ITS DIAL

A very simple, and at the same time, effec-

tive combination is shown in the illustration
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volved, it engages more threads of the
movable plate, and forces this down upon
the lower or fixed one, thus increasing the
capacity.

The great advantage of this condenser is
that its plates take up no space behind the
panel. The movement of the dial is suffi-
ciently slow so that there is practically a
vernier effect in the variation of the con-
denser. It is extremely easy to turn, for
the small depressions in the rim give a good
hold for the tips of the fingers, as well as
the knurled portion of the top. This novel
piece of radio apparatus is an English
product.

TUNED R.F. RECEIVER

In the illustrations below is shown a new
receiver which has for its circuit one that
has been tried and found to be satisfactory
in every way. There are two stages of
tuned radio-frequency amplification, detec-
tor and two stages of audio-frequency ampli-
fication. Although the circuit is not new,
and there is nothing that can be called start-
Iing in the make-up of this receiver, its
operation and reproduction can be said to
rank among the highest.

The appearance of this receiver is excel-
lent, both inside and outside. The two
R.-F. transformers are placed at an oblique
angle to each other, so that there will be no
interference due to stray fields. The greater
portion of the connecting wires are run
beneath the sub-panel, which is a feature
adding greatly to the attractiveness of the
set. Under the sub-panel are placed the
transformers for the audio amplifier, fixed
condensers and other apparatus needed in the
circuit. Upon inspection of the lower illus-
tration it will be seen that from the four
binding posts on the right of the set are run
wires which terminate in a cable that leads
to the “A” and “B” batteries. This receiver
is an interesting example of good engineer-
ing design and workmanship.

The vernier dial is almost a necessity on the
present day receivers and the one shown above
is an excellent type.

Photo Courtesy of Karas Electric Co.

of the inside and outside of a dial. It is a
combination, because under the dial itself
there is a variable condenser operating on
the “book” principle. The idea is very in-
genious, as the workmanship is attractive,
for the top plate of the condenser is threaded
to engage with the cover, or dial front,
which is made of insulating composition.
The dielectric used between the plates is
mica. When the front of the dial is re-

The panel view of the receiver shown below.
The two controls make for simplicity in tuning.

The ample space allowed in this five-tube receiver for the various instruments. is made possible by
the use of a sub-panel. .
Photos courtesy of De Witt La France Co.
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The Latest Advance Toward Television

HIS article is devoted to an explana-
tion of recent experiments made by
Edouard Belin for the purpose of de-
termining the influence upon the
“persistence of vision,” of the length of time
during which light is emitted. These experi-
ments present a new point of departure in
the attempt to solve the problem of practical
television—which must be radio vision, be-
cause the lag caused by electrical conduc-
tors prevents the transmission by wire to
great distances of modulated currents which
are produced by extremely rapid variation
int the luminous intensity of a point.
The art of invention may be compared to
that of a prospector for gold, who drives

By LUCIEN FOURNIER

Radiotelegraphy now sends not only news, but pictures to illustrate it. To receive and repro-
duce a moving scene with continuity of action, however, requires an apparatus which will cover
ten complete images in one second. Prof. Belin’s ingenuity has devised such.

varying size obtained by reproducing the
photograph through a very fine screen. The
effect of light or shade is obtained by the
use of very small or very large dots in the
various areas of the illustration. It will be
seen that by transmitting impulses in any
regular order, each corresponding in its
magnitude to that of one of the points be-
tween the white lines of the screen, it is
possible to reproduce any picture in all its
details at any distance. This is the funda-
mental principle of the transmission of pic-
tures, first by land telegraphy and then by
radio, which has so lately been placed on a
regular commercial basis.—EDITOR.)

The luminous ray of the television appa-

‘This apparatus is diagramed below: the projecting lantern at the right; the drum of mxrrors, center;

and the adjusting stands for diaphragm and fixed mirrors in front.

At the left a continuous image

appears on the screen, although only 1/25,000 of it is actually projected at any instant.

his pickaxe everywhere, until he uncovers
the vein of gold of whose existence he has
been certain. This is the present procedure
in the endeavor to establish television. Our
readers have doubtless heard how Edouard
Belin succeeded, after patient and laborious
research, in transmitting between two radio-
telegrapl stations, first the changes in a
luminous point, and then a circle which was
complete or broken in accordance with the
variations at the transmitting station. This
was the first positive result obtained, and
was a direct accomplishment of radio vision.

ANALYZING THE VISUAL IMAGE

In viewing an ordinary moving picture,
the impression on the retina lasts one six-
teenth of a second. But, when we trans-
mit the image of an cntlre scene, the whole
of it cannot be covered at once by a ray
of 11g11t The scene or pxcture must be sepa-
rated into distinct points; as if it were
composed of a fine screen, over which a
sharp brush would pass, covering one ver-
tical line after another, parallel and ex-
tremely close, until every point has been
covered.

(An examination of the illustrations, or
“half’tones, used to reproduce photographs
in this and other publications, will illustrate
this idea. They are composed of points of

ratus moves in a similar manner; but, in-
stead of leaving ink upon the image at the
receiving end, as does the apparatus used to
reproduce pictures, it only sweeps over the
screen in vertical lines, each almost touch-
ing the next, at such a tremendous speed
that it must cover the whole field in one-
tenth of a second, or less.

An image whose surface is, for instance,

18x25 millimeters (about the size of a post-
age stamp) composed of points divided by
five lines to the millimeter (1/125 of an
inch apart, about the fineness of the photo-
engraving illustrations used in Rapio NEws)
will contain 11,250 points. All this must be
transmitted in one-tenth of a second to pro-
duce in the eye the effect of a continuous
image. To transmit a complete scene, in-de-
tail, perhaps double the number of points
will be required; each of which must be
recorded in 1/225,000 of a second.

The effectiveness of so short an impression
upon the retina might be doubted. 1t seems
hard to believe that it would be perceptible
by the optic nerve, and even more so that
the effect should persist for a tenth of a
second. The apparatus which we shall pro-
ceed to describe was especially devised with
this end in view.

THE BELIN APPARATUS

The diagram, Fig. 1, is a schematic view
of the mechanism illustrated on these pages.
The interior of the projecting lantern con-
tains an electric arc, A, a convex lens, and
a slide carrier, O, into which an ordinary
positive photograph upon glass is inserted, as
if for projecting the image or picture upon
a screen in the usual manner.

The rays from the arc pass through the
positive slide and project its image through
a second or objective lens upon a plane
mirror, B, which is attached to a drum com-
pletely surrounded by such mirrors, those
at the ends of each diameter being parallel.
The drum is connected by gears to a motor,
by which it may be rapidly revolved. When
it is in a state of rest, the image from the
lantern slide may be projected by reflection
from the mirror B to a diaphragm or screen,
C, on which it is reproduced with all its
graduations of light and shadow.

If we make a hole, 1/25 of an inch in
diameter, in this screen, a luminous ray will
pass through it, and fall upon the fixed mir-
ror, D. The point of light it forms will
have a diameter larger than the perforation
in the screen, because of the spreading of
the rays: and the mirror itself will accentu-
ate this effect. Accordingly we place another
lens, E, in the path of the reflected ray,
which is thus caused to converge. From
this it passes to the mirror F, which again
reflects it to the drum of mirrors. Here it

CONVEX LENS MIRROR’

Fig. 1. This diagram is
fully explained in the text,
The cylinder is covered
w:th plane mirrors, revolve
ing downward on the side

to§vard the lantern. One DIAPHRAGM
ray at a time, from N
1/25,000 of the area of the
image, passes through the
opening in C. The fixed
mirrors D and F send it
back to_the mirror G, oo-
posite B on the cylinder,
and it is finally reflected
against H in a position
corresponding exactly to
the portion of the image
from which it was first
taken. The effect of con-
tinuous vision is produced.

SLIDE CARRIER

-

RECEIVING
SCREEN

7

RECONSTITUTED IMAGE
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This is a front view of the cylinder or drum of

mirrors. It is turned by an electric motor, and

at the same time swung from side to side by
the gear at its base.

impinges on the mirror G, which is dia-
metrically opposite to B, and thence finally
to a screen H, where it appears as a lumin-
ous point, corresponding to that which fell
originally on the spot on C through which
we made the opening.

Now we start our motor and set the mir-
ror-encased drum revolving: with what re-
sult? So long as the first mirror B re-
mains stationary, the image which it pro-
jects upon the screen H is motionless; but
when we set it in motion, in the direction
indicated by the arrow, the image reflected
by it will be deflected downward upon the
diaphragm C. Over the hole in C all the
points constituting a wvertical line in this

e

image will ‘pass, and be projected in succes-
sion upon the mirror B. Through the re-
flecting system which has been set up, these
will be reproduced in succession upon the
receiving screen H. Each mirror which suc-
ceeds B in position on the revolving drum
will receive the image in the same manner
and make it pass through the opening in the
diaphragm C.
THE IMAGE REPRODUCED

We now are able to transmit a luminous
vertical line, traversing the image from top
to bottom, and always composed of the same
succession of points. They will not be of
equal intensity; because the ray will be very
luminous when it represents a transparent
portion of the slide on O, and more obscure
when it passes through a part representing
a darker portion of the image.

Now the problem is to cover the whole
arca of the image on the slide, by causing
the luminous line to be displaced at each
movement over the screen, taking a course
very close and perfectly parallel to the pre-
ceding stroke. This is accomplished by giv-
ing the mirror-drum a horizontal move-
ment, alternating from right to left; which
is accomplished by the use of a double
spiral cam attached to its base, which gives
it the necessary reciprocal action from right
to left and back. These movements, com-
municated to the revolving mirrors, deflect
the image from side to side upon the dia-
phragm C. In this manner the image is
made to cover the. opening in this screen
with every successive point of which it is
composed. The revolving mirrors thus trans-
mit to D and its train of reflection all the
points of the projected image, in vertical
lines, which by means of the oscillation of the
drum, are delineated so close together that
each practically touches the preceding one;
and no perceptible portion of the image
fails to be projected through the opening in
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As the mirror G and those which succeed
it reproduce, in reverse direction, the motions
of B, the reflected ray at H reconstitutes one
by one, in the same order, all the points of
the image on C which pass over the opening
in that screen. As the entire screen is
covered in a tenth of a second, or less, the
image will appear clearly upon the receiving
screen, as if reflected over its whole surface
at once.

This ingenious exper‘ment has proved
that every luminous emiss’on of sufficient in-
tensity which lasts for 1/250,000 of a sec-
ond is perfectly registered by the retina,
the impression on which persists for 1/10 of
a second. This brings out clearly the curi-
ous property of the eye, “the persistence of
vision,” by which the sight of an image is
preserved for a period of 25,000 times longer
than the duration of the impression.

APPLICATION TO RADIO

To transmit the image by radio waves,
we have only to replace the mirror by a
photo-electric tube, such as have already
heen described to our readers (See “The
Vacuum Tube and Photo-Electric Cell,”
October, 1925, issue of Rapro Nrws.) All
luminous points in the image will be pro-
jected upon the tube, creating impulses which
will be transmitted by means of ethereal
(Hertzian) waves through space. By means
of a properly synchronized corresponding
mechanism attached to a receiver, they will
be reproduced and projected in the same
order upon a screen corresponding to H,
producing the phenomena of television.

It must be pointed out that the Iuminous
ray is not displaced upon the mirror D of
our diagram, any more than it will be upon
the photo-clectric tube. If it passed threugh
transparent glass, instead of through the
picture on the lantern slide, it would have
an unvarying intensity, and the current
transmitted would be a continuous one. It

(Continued an page 84)

The illustration at the right shows the in-
terior of the T. S. F. “wireless tr i
sion” station at Malmaison, near Paris, which
has been utilized by Prof. Belin in televis-
ion experiments. Overhead is the large an-
tenna coil; and the grid coil is beneath, in a
vertical position. Above the frame at the
right are shock coils; and just below them
the modulating tubes. The screen for the
reproduction of the image is just above the
g-id coil. In the center of the.frame at the
right is a reel of rubber tubing, through
which cold water flows to cool the ‘“‘Hol-
weck tube”, shown in a vertical position,
connected to a cylindrical ‘“molecular” air
pump just below. In the lower right is an
oil-operated ‘“fore pump’’ to which the mole-
cular pump is connected; and between this
and the grid coil, a case containing the an-
tenna condenser.

Fig. 2. At the left are shown the suc-
cessive positions of the reflected image upon
the diaphragm C. The portion of the image
indicated by the (greatly magnified) dot in
the center passes through this to the train of
succeeding mirrors. In the upper illustra-

- tions is shown the effect of the downward
rotation of the mirror B. The image passes
vertically from top to bottom of the screen,
every point in the vertical line shown being
successively transmitted to the final screen
H. By reason, however, of the upward rota-
tion of the mirror G, these Foints, instead
of remaining in the center of the field, are
reproduced in a similar vertical line from the
top to the bottom of H., For when B re-
flects the point at the bottom of the image
(as in the top view) down to the center of
the screen C, reverses the motion and
throws it up again from the center to the top
of the screen H; and vice versa. The posi-

tion of the ray in the apparatus from B to G is always the same, no matter to
what portion of the image it corresponds.

P

The moving image on the
fixed diaphragm (C).

-~ L

Fig. 3. This shows, in
2 similar manner, the ef-
fect on the image of the
oscillation from side to
side of the mirrors. It is
swung from side to side
on the perforated screen
> or diaphragm, until every
y part of it has been cov-
: ; ered by the vertical lines
i i traced by its riovement
over the central opening.
These motions, also. are reverssd by the opposite motions of the parallel mir-
rors so that the entire image is reproduced in its proper form on H.

T‘ i
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“Wireless” Receivers and Transmitters

K. FLEWELLING 1in this ar-

ticle. touches upon a subject

that has always been close to

the heart of the Editor. In many past

issues of Rapio NEWS we have pointed

out how important it is to know what

the wiring is doing in a set and what

Mr. Flewelling has to sav in this article

could not be said much better. It is

about time that someone made a real

study of the subject. We highly rec-
ommend this article to our readers.

—EDITOR.

ADIO, in common with other arts and
crafts, has two aspects: the theoretical
and the practical, the mathematical and
and the mechanical. For several years

the writer has been studying the mechanics
of radio receivers and, as can well be imag-

ined, has found it an extremely interesting
field. The mathematics of radio can never
be slighted, but it would seem that the me-
chanics of the thing certainly have been.
Take, for instance, the general subject of
feed-back in a radio receiver. As we all
know, feed-back (energy fed from one part
of one circuit to another) may be for or
against oscillation, may be for or against a
louder signal. Everyone knows the average
amount of capacity existing between the
plate and grid, plate and flament, etc., of
the popular tubes. Mathematical analysis has
been carried to a fine point when consider-
ing these capacities in, for example, circuits
of the neutralized or bridge types, and have
been checked very closely with actual prac-

By EDMUND T. FLEWELLING

T his is the third of Mr. Flewelling’s series of articles dealing with the trials and tribulations to
which radio fans are heir. In this he deals with the troubles encountered from poor wiring and

placing of parts.

tice. In banking practice one cent out in
ten million dollars would be considered rough
work, but in radio approximations of one in
ten are often put up with; so it is easy to
say that the mathematics check very closely
with actual practice.

There is perhaps no commercial article to-
day that is surrounded with as much mystery
as a radio receiver. 1 say mystery, because
of the thousand and one things about the
radio receiver of which practically nothing is
known. Did you ever read, for instance,
anything about the minimum safe distance
for spacing various types of tubes? About
adding or subtracting for the length of grid
or plate leads? Of the characteristics of the
field surrounding the coils, condensers, wir-
ing, etc., of a receiver? These are the things
that cause feed-back. These are the things
that “make” or “break” your receiver, abso-
lutely regardless of the wonderful hook-up
that you are using. One may read a little

o

R

Fig. 2. By properly
- spacing the socket
and transformer ter-
minals, the sockets
were mounted direct-
ly on the transform-
ers, thus eliminating
a, great amount of
wiring, soldering,
etc. This is a method
that is heartily rec-
ommended to all
constructors.

VI )

here and there of these and kindred things,
but the writer has felt that such things are

worthy of being reduced to a point where
they can be dealt with with a mathematical
certainty. Unquestionably they will be so
reduced in time. Hasten the day!

In Fig. 1 is an illustration of the sub-panel

e e e

Several years ago strip connections were tried

instead of wire in order to introduce capacity

at certain points. The bottom view of a one-
tube set built in 1920,

wiring in a commercial receiver, just as it
left the factory. Does anyone see any pros-
pect of applying mathematics to these wires,
etc? This receiver is no worse than lots of
others of its type; in fact is known as a
very excellent recetver. One point for con-
sideration is just this—it is conceded that no
mechanical, to say nothing of mathematical,
certainty can be approached when so many
small wires with all of their soldered joints
are used and so much uncertainty concerning
the electrical effect of such construction ex-
ists. I am afraid that my pen lacks the ability
to put over to my readers the tremendous im-
yortance of this point as I see it. More and
more we are realizing that we must build
radio receivers with as much precision and
certainty as we build our automobiles.

Fig. 3. By careful selection of parts and their positions in a receiver, the length of wiring can be
reduced and the efficiency increased.

Fig. 1.

What chances are there of applying mathematics to this jumble of wires under the sub-
panel of a commercial receiver?

“TRIAL AND ERROR” METHODS

Pick up any article on how to build a
radio receiver. All of these articles leave
a large part of the mechanics of the receiver
to the individual builder. Your chances of
constructing a really high-grade receiver of
the type described are very small, if you con-
fine yourself simply to building the receiver
and turning on the switch. You must set
and reset, place and replace, cut and try be-
fore you are prepared to claim ownership of
the “finest ever.” The receiver’s vital me-
chanics are lacking in the description, because
no one knows just what they are. Attempts
have been made to build receivers so that the
various parts would all co-ordinate with each -
other. More power to such attempts! For
one thing, because they will surely sound the
death knell of that atrocity which we are
using in our receivers; namely, the inter-
leaving-plate condenser. The authors of

(Continted on page 88)
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How To Build A
Three-Foot Cohe Speaker

By CLYDE J. FITCH

A4 three-foot cone speaker gives remarkable reproduction. By mounting one in a
large cabinet sufficient space is provided for the batteries and the set.

HE average person thinks that a cone

speaker three feet or more in diam-

eter is entirely too large for his home,

and he hesitates to buy or build one.
But by combining the speaker with a radio
table, it may be used in a small apartment
room without occupying any more space’ than
is ordinarily required for the set alone.
Thus, in the speaker illustrated here, the
cabinet or table is so designed that the radio
set may be placed on top, and the “A” and
“B” batteries .and. other accessories on the
lower ‘shelf. This convenient arrangement is
clearly shown in the illustrations.

Those who have heard a good three-foot
cone operating, with a well-designed audio
amplifier, will never be satisfied with any
other type of speaker. The quality and
depth of tone is so far superior to that of
any of the present-day horn or small-cone
type speakers that there is no comparison.

S-and-10-cent store. The unit and paper
may be obtained from cone-speaker manufac-
turers. It scems needless to say that the
ordinary horn speaker unit can not be used
successiully for driving a large cone. From
the list of parts it will be scen that the en-
tire speaker-table will not cost more than
about $17.00. In performance it is compar-
able with spcakers costing four to five times
as much.

The entire structural details of the table
may be obtained from the illustrations and
further comment is unnecessary. All dimen-
sions are given in Fig.

MAKING THE CONE

Extreme care should be taken in cutting
out and glueing up the paper cone. Any
folds or creases in the finished cone will de-
crease the volume of sound given out.

Tirst, lay the sheet of paper face down

7

/7 BLUNT POINT
// AND BEND BACK

’

<

38"

\

=\
LARGE CONE

w
|

. '/ CcoNE
iy SPEAKER
UNIT

BEND BACK
HERE

FIG 3

Details of the paper cone. Great care should
be exercised in forming the “skirt” around the
edge of the cone.

Contrary to the general opinion among
radio fans, push-pull, resistance coupling, or
power amplification is not necessary for the
successful operation of a three-foot cone.
The writer prefers the standard two-stage
audio amplifier. Two of the best make of
2:1-ratio audio transformers are used. No
condensers or resistances are connected
across the secondaries of the transformers.
The by-pass condenser across the primary of
the first transformer should not be greater
than ,0005-#f., while a condenser not larger
than .002-#f. may be connected across the
speaker. A 90-volt “B” battery and a 414-
volt “C” battery are used. A 1.0-uf. con-
denser is recommended across the “B” bat-
tery, to by-pass its internal resistance and
climinate amplifier squeal. While a power
tube in the last stage, with corresponding
changes in “B” and “C"” battery voltages.
may give a slight improvement, it is not
required for average results.

The lumber may be obtained from any car-
penter shop, cut to size and finished, for
about $5.00, and stained and varnished to
harmonize with the furniture in the room.
The curtain, curtain rods, iron brackets, etc.,
may be obtained from any department or

A rear view of the completed cone speaker. The
unit is mounted on the wooden cross member.

Photo courtesy of Engineers’ Service Co.

on the floor and fasten cach corner with a
thumb tack. Then locate the center of the
sheet; and with a 19-inch radius draw a
circle. This may be done with a lead pencil
attached to a string fastened to the center
with a thumb tack. Using an 1834-inch
radius, and a nail instead of a pencil, scratch
a circle on the paper as shown by _the dotted
line in Fig. 1. The paper is fo be bent
back along this scratch after the cone is
finished.

A segment is cut out of the paper as
shown in Fig. 1. It is very important that
the long dimension of the segment be parallel
with the grain of the paper. as this prevents
wrinkling of the paper where it is glued.
If the glue runs along the grain, the paper
does not wrinkle; if it runs across the grain,
considerable wrinkling results. Paper is
usually furnished in rolls with the grain run-
ning parallel to the axis of the roll. The
grain should be marked on the sheet before
cutting out the segment.

After cutting, the paper is glued in the
shape of a cone and allowed to dry. The
rim is then bent back along the scored line
as shown, which holds the cone in shape and
also provides a means for fastening the cone
in the table.

A small conical metal washer, usually fur-
nished with the cone umit, is glued to the
apex of the cone; and over this is glued a
small paper cone cut out according to Fig. 2,
The complete assembly is shown in Fig. 3.

(Continued on page 79)
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Constructional details of the loud speaker cabinet-table.

The skirts of the cone are glued to the

boards at four places, as indicated.



Intérior view of the Dyadyne 4-tube receiver.

more convenient ‘‘layout’” may be adapted, but too great a deviation is not advisable, As shown, symmetry and electrical efficiency are the high-
est possible. The numbers correspond to those in the wiring diagrams.
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The placement or position of the various instruments used in this receiver is very clearly shown. A

The Dyadyne 4-Tube Receiver

By JOSEPH BERNSLEY

T his simple and efficient construction produces a receiver of great power and sensitivity at com-

paratively low cost.

T his name is given to it because of its use of regeneration in two stages.

It is easy to construct and has remarkable distance-getting ability.

present stage of radio develop-

ment, and by means available
now, it is possible to build a more
sensitive set than the Dyadyne de-
scribed in these columns. This re-
ceiver makes use of double regenera-
tion, a thing that heretofore has been
considered a most tricky accomplish-
ment at best.

IT is questionable whether at the

In the circuit described here, the
usual difficulties have been ironed out
to a point where the set becomes re-
markably stable on all wave-lengths,
once a station is tuned in. The tuning
is exceedingly simple, and the power
that the set delivers with its four tubes
is something to he marvelled at.

It is our opinion that there are few
sets that are superior, at the present
time of writing. The set has proven
sharper and more sensitive than many
supposedly good Super-Heterodynes.
It will pay you to build the Dyadyne
if you want a set of tremendous vol-
ume, exceeding sharpness, and wonder-
ful sensitivity. —EDITOR.

HERE is an ever-increasing demand
for a new circuit that will satisfy
the desires of the most “hard-boiled”
constructor, as well as the radio en-
gineer on the one hand and the ordinary
broadcast listener on the other. The super-
heterodyne is increasingly popular because of
its power to bring in far-distant stations on
the loud speaker; but even this powerful cir-
cuit is waiting for the improvements and
simplification which will make it more uni-
versally popular. The needed requirements
will perhaps occur at once to those who
have studied the super-heterodyne receiver;
but a repetition of the considerations which
influence every prospective set owner or con-
structor will not be amiss at this time.

The first and most important of the requi-
sites that make a receiver successful is maxi-
mum efficiency with a minimum number of
tubes.

The second, low initial expenditure.

Third, low upkeep (determined by “A”

.and “B” battery consumption).

Fourth, extreme selectivity. This merit
of the super-heterodyne is considerably im-
paired by the repetition of stations (har-
monic or ‘“two-place” effect) on the oscil-
lator dial.

Fifth, compactness and simplicity. The
super-heterodyne receiver, to operate effici-
ently, must of necessity have its varjous
units, such as the oscillator circuit, inter-

RECEPTION WITH THE
DYADYNE

In the following list are a number
of stations, heard during two evenings
of " reception. - Notwithstanding that
summer thunderstorms were raging
on both occasions, it will be seen that
a number of distant stations were
heard.

We give the logging of the con-
denser dial reading for each station; al-
though the dial reading may be slightly
different when the station is desired
again, because a variation in the regen-
eration control will alter the condenser
dial setting. Nevertheless, these read-
ings will be found approximately cor-
rect, as an indication of where certain
wave-lengths may be tuned in.

The regeneration control also will
differ somewhat in its setting each time
a station is tuned in, because of the
variation caused by the condition of
tubes. batteries, etc., and for that rea-
son this dial reading is omitted.

WEAF 99, WIZ 83, WHN 58, WGBS 49.
WTFBH 36, WMCA 53, WAHG 49, WMSG
19, WBNY 18, WAAM 34. WGCP 32,
WRNY 33, WLWL 38, WOR 78, WODA
30, WSB 80, WLW 79, WTAM 61, WEEI
56, WHAZ 60, WCCO 79, WCAE 844,
KDKA 46, WBZ 51, WSAI 30.

m
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mediate
shielded.

REGENERATION CONTROL
Realizing . tlhie . defects of - the .so-called
“Rolls-Royce” of radio, the ‘writer started
out to experiment with a’ receiver which
would satisfactorily meet the requirements
of the most “discriminating,” have the. eff-

stages, etc., well separated and

ciency and sensitivity of the “super,” and

eliminate those defects which handicap ‘the
popularity: of that set. The. DYADYNE

4-TUBE RECEIVER is capable of -repro-

ducing distant stations on the loud speaker
to the entire satisfaction, we believe, of any
radio set constructor who has operated or
built a super-heterodyne receiver. This, of
course, will not be true if the receiver is
inefficiently constructed, or if poor material
is used.

R.F. AND REGENERATION CONTROL

The “Dyadyne” receiver-is not a “super,”
nor does it employ the super-heterodyne
principle.” It consists simply of a stage of
radio-frequency amplification (employing re-
generation in such a manner that it may be
either controlled or neutralized over the en-
tire broadcast range by a small, simple
control on the front of the panel) with a
detector stage which also employs regenera-
tion and a simple control of the same, and
two stages of transformer coupled audio fre-
quency.

Everybody has heard, and doubtless real-
izes, the extent to which the efficiency of a
receiver is increased by the use of regenera-
tion. (The nature of this is very well ex-
plained in the articles, “What Is Regenera-
tion?” in Rapto NEws for April and May,
1926). A great deal has been heard of
the work of research engineers and inven-
tors, who have been trying to incorporate
this principle in receivers; so that very few
tubes would be necessary, while enormous
amplification would be obtained from the
“plate-to-grid feed-back,” or circulation of
energy derived from the receiver itself to
strengthen the signal, as it may non-tech-
nically be explained. All of us have seen,
and many have constructed, four-tube cir-
cuits embodying neutralized tuned amplifi-
cation and a regenerative detector. This
type of receiver has become popular through-
out the entire country, because of its high
efficiency. -

Imagine, then, a receiver which incor-
porates a stage of tuned R.F. amplification,
with no direct attempt to neutralize or sta-
bilize this stage, as neutralization is almost
always detrimental to its efficiency; but
instead we encourage regeneration, or
strengthening of the signal from plate cur-
rent supplied by the set, having a means
of controlling this, so that we reach maxi-
mum efficiency with this particular stage.
The amplified output of the RF stage is

o

|
¥

Top view of the Dyadyne receiver, numbered like the rear view and circuit diagrams.
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am of the receiver, numbered like the others. Two different, but both very

popula; mgthods of obtaining regeneration are employed in the R.F. and detector stages, although
three-circuit tuners are used. C-1 and C-2 represent a tandem .0005-yf. variable condenser, with
separate vernier units, preferably of the S.L.F. type.

then passed on to the detector stage, which
also incorporates regeneration and a means
of controlling it, so that we further amplify
the signal before the process of “demodula-
tion” or “detection” takes place. It is easy
to see how highly the radio-frequency sig-
nal will be amplified ; so that we are justified
in expecting, as a natural result, considerable
power from this receiver.

The Dyadyne has a tremendous “kick” on
local stations—and on distant ones as well
when it is used in connection with an eff-
cient aerial and ground system (the antenna
should be, including the lead-in, from 135 to
150 feet in length) when efficiently built,
both electrically and mechanically. The con-
structor is advised to adopt a -layout as
similar as possible to that of the original
set, illustrated in this article, which was
built in the Rapio NEws laboratories. Also,
as the parts necessary are very few, he

should be careful to obtain the highest.

available grade of material, in order to
assure best results from this receiver.

CONSTRUCTION OF THE RECEIVER

In assembling, drilling and wiring the Dya-
dyne try and make as near a duplicate of the
original, as possible.. Mount your parts in
the order shown in the illustrations of the
receiver. For those who desire to construct
the three-circuit tuner, the following are
the desired specifications:

Outside diameter of the tubing on which

the primary and secondary windings are

wound should be 234 inches. The secondary
(L2) consists of 55 turns of No. 22 D.S.C.
wire; the primary (L1) 10 turns of the
same wire wound 34 of an inch away from
the secondary. - The tickler (L3) or rotor
winding, which is placed on a shaft or brass
rod Y-inch in diameter, should be 2 inches
in diameter and approximately 174 to 134

No. 8is a

twin unit, but two separate A.F. transformers may be used.

inches in length. Twenty-six turns of No.-

26 or 28 D.S.C. wire are wound on this

tube, 13 on each side of the shaft.
winding should be continuous.
are wound exactly alike.

ADJUSTMENT OF THE RECEIVER

The large dial on the left shown on the
photograph of the front of the receiver is
the actual tuner or ‘“wave-length changer.”
The large dial at the extreme left acts as
a volume control, and also controls regenera-
tion in the detector stage. The small dial
in the center controls regeneration on the
R.F. stage. The small knob, underneath -
the large left dial, is the compensator or

This
Both tuners

LIST OF PARTS

2 3-Circuit Tuners, L1, L2, L3;
1 Tandem Variable Condenser, .0005-
#f. for each unit. (Preferably
of the straight-line-frequency tyvpe,
and having a vernier on each unit;
so that any difference in capacity or
inductance which might prevent a
balance of the two tuned circuits,
may be compensated) ;
Automatic Filament Resistor. (R-1,
1-ampere type to control the filament
temperature of all four tubes) ;
Combination  Pilot Lamp
Switch;
Variable Condenser, balancing or
neutralizing tvpe, range 2- to 35-
puuf.;
Grid Condenser, C-3, .00025-xf.;
Grid Leak, R-2, 2-megohm
Fixed Condenser, C-4, .001-uf.;
Audio Frequency Transformers.
(If different ratio types are desired
a 5:1 should be placed in the first
stage and a 3 or 3%4:1 in the second
stage) ;
Single-Circuit Jack;
Terminal Strip, with binding .posts;
7x18 Panel and 7x17x%% basehoard;
Miscellaneous, such as wood screws,

nuts, bolts, etc.
The cost of this material should not
exceed $25.00, not including tubes, bat-
teries, etc. It is advisable to use good
standard material throughout, as very
annoying incidental troubles may de- -
velop when one fails to use “proven”
merchandise.

.
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vernier condenser.adjustment used to bring
the two tuned circuits into balance. Re-
generation may be produced by rotating the
tickler coil of the detector stage towards
maximum coupling; by rotating the small
balancing condenser until regeneration is
produced in the R.F. stage; or by means -
of both of these controls. On the other
hand, if the receiver oscillates, or “whistles”
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and “squeals,” when tuning in, the tickler
coil of the detector stage should be rotated
toward minimum coupling, umtil oscillation
stops. Sometimes reception will seem to be
somewhat “hazy” in this particular imstance,
in which case the small balancing condenser
must be rotated until oscillation in the R.F.
stage ceases.

In adjusting the receiver, the rotor
coil of the first stage, or first three-circuit
tuner, should be set at such an angle that
regeneration in that particular stage may
be controlled over the entire broadcast
range by means of the balancing or mid-
get variable condenser. This adjustment
can be obtained only by actual ‘experi-
menting; setting the rotor coil of the first
tuner at one angle, then tuning in vari-
ous stations at high wave-lengths, medi-
um, and then low (approximately 225 to
250) and noticing whether the small con-
denser satisfactorily controls regeneration
IN CONJUNCTION WITH THE RE-
GENERATION CONTROL FOR THE
DETECTOR STAGE. The proper
amount of “B” battery voltage to be used in
this receiver is 90 volts for the amplifiers
and from 22% to 45 volts for the detector
tube; the latter being dependent upon the
type of detector tube used. Tt has been
found that 2234 volts will satisfactorily
operate detector tubes of the 201-A or 301-A
type.

TUNING IN THE DYADYNE

Reception . of stations with this receiver
may be obtained through first making the
set oscillate by turning the regeneration con-
trol of the detector stage towards maximum.
Every whistle heard as the condenser dial is
slowly rotated means some station has been
passed or tuned in. To obtain the station
s‘mply stop when the whistle is received at
maximum intensity; then slowly rotate the
above mentioned regeneration control towards

43

The neatness and symme-
try of the panel is shown
here. The tubes are
“turned on” by means of
the small pilot knob at
the top, which is of a
peculiar construction. The
center dial controls re-
generation in the R.F.

denser) dial will aid in
tuning in DX and getting .
stations at their maximum
value, just before the
point of regeneration.

S ST

minimum until the whistle ceases and the
station is heard. The signals may be made
louder and clearer by re-tuning with the
small balancing condenser and the large
tandem or small vernier. The tuning con-
denser dial may be logged; that is, the posi-
tion of each station may be recorded on the
scale. The positions of the other controls
are dependent upon several factors which
are variable, thus preventing any logging of
these readings. However, these dial indi-
cations are not very important, as the tan-
dem condenser does practically all of the
tuning ; the entire process being very simple
after the receiver's peculiarities are mastered.

Those who desire to improve upon the
reception obtained may substitute the resist-
ance-coupled, or impedance-coupled, type of
audio amplification in place of the trans-
former type used in the original model. As
these types of amplification do not. produce as
much volume per tube as the transformer-
coupled type, it will be necessary to use
three stages of either the resistance or im-
pedance coupling. Tt is also essential, with
the latter type of amplification, that at least
135 volts “B” batteries be used in conjunc-
tion with the proper amount of “C” battery,
to obtain best results.

The receiver illustrated is designed to
cover a wave-length range from 150 to 500
meters; that is to say, it covers an amateur
wave-band, but not the upper broadcast
range. This was done to obtain reception
from amateur stations; but as many listeners
are unfamiliar with the code, the specifica-
tions in the article are given for a receiver
to cover the broadcast range. Those who
wish to tune in below 200 meters may easily
construct the set to do so by substituting a
condenser of two .00035 units instead of the
.0005 capacities listed. The dial readings on
page 40 were ° obtained using .00035 con-
densers, which cover more satisfactorily the
low-wave-length range.

T is against the policy of RADIO
NEWS to publish the names of manu.
facturers or of makes of instruments in

connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TQ
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will beI given

free of charge. —EDITOR.

Constructing a Cone Speaker

HE thrill of accomplishment, obtained

after you successfully complete a radio
set and listen to the music pour forth from
the Joud speaker (or rather we shall say
cone speaker, since we are going to try to
induce you to construct your own cone
speaker, still further to enhance that thrill),
more than compensates the constructor for
his pains, both mental and physical, and re-
sults in a complete sense of satisfaction and
familiarity with the radio receiver, even
though it may be a coniplicated Super-het.
A cone speaker may be just as readily
constructed, with even less pains (no solder-
ing irons necessary) and will enable the con-

The items necessary and the blueprints or instructions which facilitate the assembly of a very simple and efficient cone loud speaker.

how neat the spealer looks after it is completed, even though assembled by one with, very little mechanical ability.
where they can be obtained, will be furnished upon request by our “I Want to Know’” Department.

By ALBERT T. LoCURTO

structor to become more familiar with the
subject of cone speakers and their construc-
tion. .

The various items necessary are shown in
the illustration, including among the essential
elements : )

One good loud speaker unit, with stylus
connected to center of diaphragm;

Two circular pieces of parchment, or
heavy manila paper;

One' stylus holder as shown; . )

Base, 9 inches of 3-inch galvanized pipe,
which is threaded on both sides and gilded.

Miscellaneous, such as glue, cement, wood
screws, felt, etc., etc.

It might be advisable to purcl}ase the
material necessary complete in kit form,
somewhat similar to that put up for a radio
set in the various kit units. There are 2
number of reliable manufacturers of cone
speakers who sell the necessary materl.al in
this form; thus decreasing the expenditure,

which in many cases is fairly high for a
good cone speaker assembled, and enabling
those with even slight technical ability to
save on the labor charges. The speaker
when finished looks exactly like the factory-
made product; the cone shown at the sides
was put together by an ordinary set con-
structor without any former experience of
this work, and is prima facie evidence sup-
porting this statement. The diagram shown
in the back ground of the center and some
typewritten instructions were all that he
found necessary; and so simplified the en-
tire process that the speaker was completed
in less than three hours, allowing time for
the cement and glued parts to dry.

1t may be seen
The list of parts necessary, and
Photo courtesy Scientific Radio Laboratories
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ACT 11
HE body of the drama, the dramatist
tells us, is the story proper. It shows
the principal characters doing their
stuff, creating interest and suspense

and making the playgoer wonder as to the.

final outcome. Whether one is building a
drama or a radio set, once these structural
essentials are clearly understoood, the build-
er’s progress ceases to be haphazard.

Let us now assume a comfortable posture
while we permit the second act to enfold
itself before our eyes.

The props—or, if you will, the parts—for
these acts are:

Three Medium-Frequency_ Transfor-
mers, 75- to 15-K.C.

One Tuned-Stage Transformer, 30-
K.C. to 60-K.C. preferred.

Six Vacuum Tube Sockets.

Six Standard Vacuum Tubes.

One Potentiometer, 400-ohm.

One High-Resistance Unit, 1,500- to
100,000-ohm.

One Filament Single-Control Jack.

One Double-Pole, Double-T hrow
Switch.

One Grid Condenser, .0005-#f. capa-
city. (Note capacity!)

One By-Pass Condenser, .005-#f.

Three By-Pass Condensers, .5-uf.

One Grid Leak, 5-meg.

Two Audio-Frequency Transformers.

One Double-Circuit Jack.

The plot, or circuit, for Act II is indicated
by that portion of the hook-up diagram
from the “input transformer” to the input
of the first grounded core audio transformer.
The “business” of examining this diagram is
on. The high resistance is shown connected
into the circuit of the “B” battery 4 6715
volts.

When the set is in operation this resist-
ance will be advanced from one-half- to
ihree-quarter-way on, as will be indicated
by the reading on the voltmeter—it is shown
by the diagram_that this resistance is con-
nected to No. 2 on the voltmeter.

The oscillator circuit is now tested. If
the oscillator, is not working distant sta-
tions will be conspicuous by their absence.
First of all, are you quite sure that you

Everyman’s Receiver—The Fenway

By LEO FENWAY

T'his second installment contains directions for the construction of the intermediate-amplifier
stages and the second detector of the Fenway super-heterodyne receiver. The first installment

appeared in the June, 1926, issue of RADIO NEWS.

connected the oscillator coil into the electrical
circuit correctly? Well, that's fine ; because if
you reversed any of the connections the
chanees are that your trouble lies right there.

The only other possible sources of trouble
in the oscillator circuit are: (1) a short-
circuited turn in any of the coils; (2) a
short circuit or high resistance in the con-

tube;

Radio News for July, 1926

effect over the entire tuning range. If the
oscillator fails to “mush” the signal over the
whole range it indicates that one or both of
two things are wrong. Either the range of
the oscillator coils and condenser does not
agree with the other two units (L and

Cl and L1 and C2), or the oscillator tube
is not working satisfactorily.

The remedy

1 and 2 show tuning condensers ;
3, oscillator condenser; 4, R.F.
tube; 5 and 6, meters; 7, wave-

ciiange switch; 8, first detector; 9, second detector; 10,
17, 18 I1.F. tubes;

11, oscillator coupler; 12, oscillator

13 and 14, A.F. tubes; 15, A.F. transformers; 16,

long-wave transformers; 19, jack switch; 20, antenna inductance; 21, phone jack; 24, potentiometer;

25 and 26, rheostats. Parts shizlded
denser C3; (3) grid and piate connections
reversed; or (4) a “dud” tube.

Now place the oscillator tube in the socket,
and with the temporary connections still at-
tached to the jack (as explained in Act 1)
put on your phones and listen again for a
local station.

Tune the two dials, condensers Cl and C2,
from 0 to 100. Somewhere on these dials,
and at a certain setting of the oscillator dial,
the signal will become “muffled.” In fact, this
oscillating condition will be apparent at both
the upper and lower ends of the two tuning
condensers, Cl and C2, and should be in

‘The shielding cans are shown in place.
the other on this page.

The numbers in this illustration correspond to those in

by copper cans when in use are seen here.

is to add or to take away turns of wire
(only a few!) from the oscillator coils or
put a new tube in the oscillator socket. You
must get those first three tubes working be-
for going farther. Otherwise you will likely
be trying later on to amplify signals that
the first tube does not receive, or that the
oscillator does not heterodyne. The average
super is a flop right at this early stage of
the game. You who build this super can
profit from the mistakes of others—get these
first three tubes working! The rest of the
set will almost take care of itself. .If you
have been figuring out how you can save
one tube by reflexing the first two or the
first and third, forget it. It takes a genuine
radio engineer one year to make a second-
harmonic-super work, and even then the
results are far from satisfactory.

THE MIDDLE SECTION

You should now mount the parts for the
intermediate-frequency amplifier. Directly
behind the special coupler mount the input
transformer. (Whether you use 30 K.C.
or 60 K.C. the #nput must be tuned—not the
output. Research work has proven that_ tl}e
proper place for the filter transformer 1s in
the input circuit of the intermediate-frequen-
cy amplifier, not the output.)

T is against the policy of RADIO

NEWS to publish the names of manu-

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

3
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Next mount the sockets and the inter-
mediate transformers. (The primary side of
each transformer should face the sub-panel.)
Before mounting the last transformer the
potentiometer should be screwed to the panel.
If .the wires that must be attached to this
instrument are put in place before mounting
it will save time and trouble. After the
potentiometer, a 0.5-#f. condenser should be
soldered to the last can, either inside or out-
side; another should be placed in the center
can and soldered.

The grid condenser, .0005-#f. capacity,
should now be soldered with a short piece
of bus to the grid terminals of the last
transformer and the second detector tube
socket. The filament-control jack comes
next. Then, on the sub-panel, the 6-ohm
rheostat and the resistance, Once these last
two instruments have been set they will not
need to be changed—that explains why they
have been placed on the sub-panel instead
of on the main panel. The .005-#f. fixed
by-pass condenser should now be mounted
from the plate of the second detector to the
“A+” battery. Insert the grid leak, which
should be 5 megohms. Now mount the
double-pole double-throw switch on the sub-
panel. The connections for this switch are
clearly shown.

CABLING AND CONNECTING

The intermediate-frequency amplifier
should now be ready for wiring. It is advis-
able to use round bus on the grid and plate
leads; and these leads should be clear of all
other wires and free from spaghetti or other
covering. All the filament wires, and all
the wires not conmnected to live grid leads,
should be cabled or bunched together and
tied very tightly with string. The plate lead
that runs from the D.-P. D.-T. switch, to
the first audio transformer (for the four
tubes), should be included in this cable.

f you “hate” the job of soldering, make
an eyelet in the wire with round-nose pliers
and trust it to a binding post. Most bind-
ing posts are capable of making perfectly
good contact, and remember that contact is
the thing desired. Mechanical strength and
security are needed, of course; but, electric-
ally, it makes no difference whether you use
solder or a paperweight to hold two wires
together.

For the most part the leads will be very
short, with low interaction among the radio
circuits.

The intermediate-frequency amplifier and
the second detector are usually tested at the
same time. If the intermediate-frequency
amplifier is wired correctly and the tubes are
O.K., there is very little likelihood of
trouble, when the proper battery voltages
have been applied. If there is trouble of
any nature in the amplifier it can be located
through the process of elimination.

Beginning with the input transformer, test

L e

__J

45

The panel appearance of this Super- -Heterodyne is well balanced, the meters indicating the operat-
ing conditions of the set.

the primaries and secondaries for continuity
of circuit. The voltmeter on the panel can
be utilized for this purpose. With the
~— connected to the minus post on the
voltmeter connect another wire to the “A +”
through the part to be tested. It is possible,
by noting the reading, if any, on the volt-
meter, to tell the condition of all trans-
formers. If a 6-volt battery is used the
reading will be slightly less than 6 volts.

If there is no reading on the voltmeter
either the primary or secondary windings are
defective. Fixed condensers can also be
tested with the voltmeter, only, of course,
there will be no reading when the condenser
is O. K. Large by-pass condensers tested in
this way will give the voltmeter a slight
kick as the condenser charges, but this does
not indicate a defective condenser.

Test all the connections on the intermedi-
ate-frequency amplifier; see that those be-
tween the transformers and sockets are not
reversed. (The terminals marked “G” on
the transformers must be connected to the
grids of the tube sockets.) The plate leads
can be connected to either of the primary
terminals; it is customary to connect a plate
to the terminal at the extreme opposite end
of primary from grid. Test the intermedi-
ate-frequency amplifier together with the rest
of the set, as before. -

REACHING THE CLIMAX

Almost before we realize it the second
act is over and we discover that the set not
only operates a loud speaker on locals but
that distance up to 1,500 miles is clearly
brought in. We have a radio set thus far
capable of great performance; if we were
to walk out before the end of the show we
would still have something worth while.

As you still retain your position in the
audience, you will readily imagine that the

last act will consist of three stages of resist-
ance-coupled audio amplification; the fellow
next to you believes that three stages of
impedance-coupled will be used; but the man
back stage knows that two stages of trans-
former-coupled audio is the thing. At any
rate, you are now convinced that the con-
struction of a super-heterodyne ought to be
as simple as that of a three-circuit tuner. In
fact it is simpler, only there is more of it.
For example, a wire leaves a tube socket
(plate) and goes to a transformer (plate),
it leaves that same transformer (grid) and
goes to a tube socket (grid), and so on to
the next transformer and the next tube.
Could anything be simpler than that? As
often as not the parts used are O. K., the
circuit itself is efficient, but the trouble lies
in the man who assembles the instruments.
He hasn’t learned to visualize his different
circuits in scenes. He has entirely forgotten
that when he built his first set he wired up
one tube—then added more as his radio fever
increased. Imagine a dramatist producing his
play all in one act! Of course it has been
done; and just like the radio that is con-
structed in one lump, it has lived for but a
day, then flopped.

ACT III

And so we come to what the dramatist
calls “The end of the play.” And, being the
last act, it is necessarily the shortest. As
the final curtain rises we see the same props
—or parts—that were used in creating the
first setting, with the added parts of the
second act. By tossing upon the stage—or
baseboard—a couple of good low-ratio audio
transformers, two sockets, two tubes, either
power tubes or otherwise, the action 'for the
close of the show is begun

(Continued on page 71)
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The nine-tube Super-Heterodyne has an audio-frequency amplifier, that is made of standard apparatus.

termined experimentally.

The grid and plate voltages must be de-
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A Portable Super-AHeterodyne

proportions.

OR at least two years past, the por-
table or semi-portable super-hetero-
dyne has offered a tremendous allure-
ment to the home-building radio
enthusiast; inasmuch as this particular type
of receiver can be built quite compactly and
is supposedly extremely efficient. The word
“supposedly” is used intentionally, for many
of the small, ultra-compact “super” de-
signs developed have been capable of far
less than the extreme sensitivity attributed
to the super-heterodyne system in general.
However, it is only fair to say that some

There are only the usual two tuning controls
that need be adjusted when picking up a station,
besides the filament control.

have been quite satisfactory—in particular
a seven-tube portable design now two years
old, employing a bank of R.F. transformers,
instead of the conventional separate long-
wave transformers.

Aside from the difficulties of design in-
volved in the construction of a portable
receiver (which are really no more aggravat-
ed than those influencing the development of
any set of this type, regardless of size)
another factor has militated against the
super, just as it has against all other types
of portable sets. This factor is the volume,
which requires generally greater amplifica-
tion from a portable receiver than from any
other type. This becomes evident when it is
realized that the portable must operate under
unfavorable conditions quite frequently, with
a very small collector system (antenna or
loop) ; and further, must frequently deliver
sufficient power, despite adverse conditions,
to be heard over a fair area—much larger
than the average living-room, and without
the helpful conserving effect of the walls
upon the available reproduction. Were
storage-battery tubes to be used, this factor
would not be so serious; but with only a
minimum number of dry cells available, to-
gether with low-power dry-cell tubes, the
task is indeed not to be sneezed at, despite the
high sensitivity of the super. Using the new
UX-120 power tube in the last audio stage,
preceded by the new UX-199 tubes, and
plenty of plate potential supplied from com-

By CECIL W. PRESTON

W hen one hears of a super-heterodyne receiver, the first thought generally is of a set of gigantic
T his “super-het,” however, is one that can really be made within portable

dimensions.

pact, light batteries, seems to solve the prob-
lem adequately; particularly if the super
design itself is quite efficient.

DETAILS OF THIS SET

In the accompanying illustrations is pic-
tured a portable super-heterodyne, developed
by the writer from standard parts availa-
ble at any radio store. The receiver is
mounted upon a 7x18 inch composifion panel,
in addition to a 6x17 inch sub-base of the
same material. Before considering the phy-
sical dimensions of the receiver, and its
portable aspect, it is best to review the
electrical design, with an eye to determining
definitely if it will meet the requirements
imposed upon it, not only as a Summer
portable, but later on as a permanent home
receiver, which must be capable of more
than average results.

A loop is used as a collector, being tuned
by a .00035-xf. S.L.F. condenser which gives
maximum ease of tuning even in the most
congested areas. In order to provide highest
selectivity and sensitivity, a regenerative Cir-
cuit arrangement is used; with regeneration
controlled by a midget condenser, in the
conventional three-tap loop circuit.

The oscillator output is coupled into the
detector grid circuit; the oscillator itself
consisting of the conventional grid—tunqd
circuit so much in favor. The coupling is

made up of standard long-wave transformers,’
having a very sharply-defined resonance peak:.
As iron-core, long-wave transformers shift
their operating frequency with changes in
tube or circuit capacity, it is necessary to
buy transformers matched for use with a
particular type of-tube, such as the UX-199
or 201A

‘While it is not recommended that the
builder attempt to construct long-wave trans-
formers, data is given herewith to enable
him to do so. Matching data is not given, as
this operation requires laboratory equipment,
the cost of which is many times that of the
portable receiver itself.

USE OF “C” BATTERY

While the first detector employs a grid-
condenser-leak combination for rectification,
the second detector operates with a negative
grid bias. The reason is that the condenser-
leak provides greater sensitivity, particularly
at the high frequency handled by the first
detector, though its handling capacity {for
strong signals is quite limited. This jis not
important in the first detector, though it is
vitally so in the second due to the ‘remend-
ous amplification occurring between the detec-
tors. Therefore the second detector employs
a negative grid bias of about 135 volts. This
not only allows handling a larger current,
as the tube will not be overloaded as easily

L

The intermediate trans-
formers and the filter as
they should appear when
completed. At the left is
shown a section of the
core. Data for their con-
struction are given on the
next page; but it is rec-
ommended that matched
transformers be purchased.
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adjustable, by means of a small removable
rotor coil, held on springs inside the stator
coil form. The stator or grid winding, tuned
by a second .00035-#f. S.L.F. condenser, is
made up of enameled wire wound upon a
threaded, moulded composition form; so
that the uniformity of this inductance, and
consequently the dependability of logging.
remains quite unchanged over a long period
of time. While the oscillator circuit losses
are of no great importance, it seems only
fitting to state that the plug-in coil system
used is surprisingly efficient, aside from al-
lowing the interchange of coils for different
wave-length bands when desired.

The intermediate amplifier, which is indeed
the most critical portion of the entire set, is

SUPPLIED WITH FILTER

00015 MF. 2 MEG. LONG WAVE TRANS. FILTER TRANS. 350 351
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Although there are but two stages of e
remarkable volume because of the audio amplifiers.

of intermediate-frequency amplification, this “super-het” gives
. Dry cell tubes may be used in this receiver for

transportation; and storage battery tubes (with a 200,000-ohm variable resistance at X) when it is

set up in a more per

manent location.

by strong signal inputs, but further increases
selectivity,

Tt is unnecessary to go into an explanation
of the reasons here, but suffice it to say that
a grid-condenser-leak at 45 kilocycles simu-
lates very much the effect of a resistance
shunted across the filter- transformer second-
ary on the order of several thousand ohms;
whereas the transformer is designed to work
into a tube resistance of several hundred
thousand ohms or more. Obviously, selec-
tivity as well as amplification will be very
poor if a condenser-leak is used at these fre-
quencies ; whereas it will be very good if a
negative bias is used to effect rectification.

The audio amplifier uses two standard 334 :
1 audio transformers of a thoroughly satis-
factory type. While their amplification at
low frequencies is not what might be desired,
it is more than satisfactory for portable
work, and the over-all amplification is quite
high. If 2:1 transformers are used, the am-
plification will fall off; so they are not rec-
ommended for portable work. Suggestions
will be given further along for improving the
audio quality where an excess of volume is
developed in home reception.

DRY CELL TUBES USED

UX-199 tubes are used for first detector,
oscillator, R.F. amplifiers, second detector,
and first audio stage. The second audio stage
uses a UX-120 power tube with the proper
negative bias. The first audio stage uses no
“C” battery, in order to keep down the tube’s
plate impedance and consequently improves
quality and volume. While the plate current
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drawn by the tube is more than if a “C”
battery were used, the increase is so slight
as to be of little consequence even in a
portable.

The R.F. amplifier is inherently stable with

199 tubes, but not so with 201-A tubes.
However, in order to keep the plate imped-
ance of the amplifier tubes down and ampli-
fication high, the grid returns are run to the
negative filament line. Then, if by any
chance the R.FF. amplifier should tend to os-
cillate, this may be overcome by shunting
the first transformer secondary with a ¥ or
%4 megohm grid leak. This simplifies the
receiver further, in that best amplification
will be obtained at 3 volts on the tube fila-
ments; so that there is little tendency to
overload even if no voltmeter is used. Thus
the receiver simplifies down to two tuning
controls, a regeneration control, and the non-
critical filament adjustment.
. The actual construction is quite simple,
involving as it does the use of only a few
tools, even if the containing case is to be
home-made.

CONSTRUCTION OF THE SET
The panel and sub-panel layout is not dia-

il
|

INTERMEDIATE  TRANS.
PRIMARY : 1400 TURNS
N® 36 SSE WIRE
INSIDE “B” OUTSIOE ="PLATE
SECONDARY: 3300 TURNS
Nt 36 SSE. WIRE
INSIDE*-"A; OUTSIDE -'GRID"

CORE
007" SILICON STEEL
| PIECE AS SHOWN, | PIECE
WITHOUT CENTER PROJECTION.
MOUNT WITH PROJECTION
UNDER PRIMARY COIL.
IMPREGNATE IN ROSIN-
BEESWAX COMPOUND.

FILTER

PRIMARY: 220 T. N2 26 D5.C
INSIDE ~"PLAYE’ OUTSIDE ~'B"
SECONDARY 1500 TURNS

N2 30 0.5C. WIRE.
INSIDE-"A" OUTSIDE - GRID"
IMPREGNATE IN ROSIN~
BEESWAX COMPOUND.

Details for the construction of the intermediate
and filter transformers.

grammed, bhut can easily be determined from
the illustrations. [urther, the constroctor
may wish to substitute parts of his own
choice. All holes are drilled with a regular
hand-drill and countersunk where necessary.
The front panel may be finished with fine
sandpaper and oil, rubbing in one direction
only.

The actual mounting of the parts is very
clearly shown and little need be said, except
that they are all fastened in place with
6/32 round-hcad machine screws and nmnts.
The variable condensers used strengthen the
mechanical assembly very considerably as
they are fastened to hoth the front panel and
the sub-panel. This is a rather important
feature in portable work and suitable con-
densers are to be strongly recommeanded.

The wiring is all done by means of flexi-
ble-cable hook-up wire, soldered either to
the lugs on the instruments themselves or to
small lugs placed under instrument binding
posts where necessary. One unusual feature
m the wiring of the receiver is that, where
wires must be carried through the sub-panel
for connections, in practically all cases some
of the fastening screws running through the
instruments are used for this purpose. This
is particularly noticeable in the case of
the inductance coil where two of the mount-
ing screws are used to bring leads out on the
bottom of the panel. The same is also true
of the plate post of the first detector socket
and three of the mounting screws for the

long wave transformers. In mounting,
the two 2-uf. by-pass condensers are fastened
beneath the sub-panel, using the screws hold-
ing down the first two intermediate-fre-
quency transformers.

All battery leads are knotted for identifi-
cation, twisted together into a common cable
and then led away from the receiver. They
consist merely of extensions of the set wir-
ing, say three or four feet long. The loop
leads also are braided together and run di-
rectly to the cabinet cover so that no binding
posts whatsoever are used.

ADJUSTING THE RECEIVER

It is assumed that the builder of this re-
ceiver is somewhat familiar with receiver
operation, and that he is able to connect up
batteries satisfactorily. This having been
done, the various tubes should be inserted
in their sockets, the loop connected to the
receiver and testing started—with the small
midget condenser turned all the way out and
the rheostat turned about half way on. It
would be best, at the start, to check the pro-
per adjustment with a filament voltmeter in
order that the dry cell tubes may not be
damaged. If the oscillator tuning dial is
now adjusted, no squeals should be heard in
the receiver. If any squeals are heard it in-
dicates that the intermediate amplifier is os-
cillating. This may be very easily overcome
by connecting grid leaks of 14- to Y4-megohm
across the secondary of the first intermediate
transformer, as explained previously. This
is, however, a very improbable condition.

If the midget condenser is now turned

" in, say about half, squeals will be heard in

the receiver, indicating oscillation of the first
detector and oscillator. This is an incorrect
adjustment and the midget condenser should
be kept set always far enough out so that
the receiver does not squeal.

In tuning, the two large condensers are
adjusted, starting with the loop condenser
which is moved over its scale in steps of two
degrees at a time. The oscillator condenser
is then varied from about 10 degrees below
the loop condenser setting to 10 degrees
above it, slowly, before the loop condenser
is again moved, provided no station has been
heard.

Once the receiver has been logged, it will
retain its logging quite definitely, providing
that the position of the small coupling coil
in the oscillator coil is not shifted very
much. The actual position of this coil is not
very critical and will be found to be ap-
proximately that where the axes of the stator
and rotor coils coincide.
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WIND LOOP ON
COVER IF IT CAN
BE OPENED WHILE coves
SET IS OPCRATING
SPACE FOR
BATTCRIES
HINGES
SPACE
FOR SET
SPACE FOR
SPEAKER
AND PHONES
FRONT = =

A cabinet of this type will be found excellent
for a portable super-heterodyne, which may thus
be entirely self-contained.

OBTAINING A CABINET

So far, no consideration has been given to
the matter of a portable cabinet. This is
something which the average builder will
prol_)ab_ly' wish to settle for himself, inasmuch
as individual conditions vary from one ex-
treme to another. It is suggested, however,
that a case be procured from a luggage
maker, which will have a compartment at the
top for the receiver, behind which will be
located another capable of taking six dry
cells, six medium-size “B” batteries, and
one “C” battery. This should be separated
f}—om the set compartment by a wooden parti-
tion. Below this there should be another
compartment large enough to take the loud
speaker and a pair of headphones: A folded
loop can also be placed here very easily,
though the constructor will probably prefer
to wind the loop on the back of the cabinet.
If this is the case, it should consists of 22
turns of suitable loop wire fastened to the
back of the cabinet with small tacks so that
the turns form the spiral, each 3/16-inch
from its neighbor.

If, at the end of the portahle season, it is
desirable to install the receiver for home ope-
ration, no change will be required except in
the event that storage battery tubes are to
be used. If this is done, 201-A tubes should
be used in all sockets except the second
audio, where a UX-112 tube will perform
most efficiently. The “B” battery should, of
course, he larger and a storage “A” battery
should be used. The loop and the operation

(Continued on page 93)

Nos. 1 and 2 show the tuning condensers; 3, oscillator coil; 4, grid leak and condenser; 5, LF.
transformers and filter transformer (with condenser mounted); 6, A.F. transformers; 7, oscillator
tube; 8, first detector; 9 and 10, I.F, tubes; 11, secox}d detector; 12 and 13, A.F. tubes.

Photos by courtesy of Silver-Marshall, Inc.
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HE reflex idea in radio circuits still

reigns supreme for the production of

maximum distance and volume from

a given number of tubes. But in this,
as in all other circuits, the law of compensa-
tion holds true. You can’t get something
for nothing; and the crowding of double
frequencies through a series of tubes is apt
to cause instability. In addition, untuned
transformers in the radio frequency stages
are less efficient than those which are tuned;
vet almost all of the usual reflex circuits
employ these untuned transformers through-
out.

The diagram on this page shows a reflex
circuit which combines the best features of
tuned transformer-coupling, aperiodic trans-
former-coupling, and reflex. Five tubes are
used to do the work of six. Thus only one
tube carries dual frequencies, and instability
is done away with.

As an inspection of the diagram will show,
the first three tubes are radio frequency am-
plifiers; the grid circuits of the first two
are tuned by means of condensers. The
transformer, which couples .the plate circuit
of the third R. F. amplifier to the grid of

The Reflex Five

By JOSEPAH RILEY

Here is a new idea in reflex receivers, which presents an innovation in
the types of radio-frequency transformers used.

the detector, is made to serve as a volume-
and clarity-control, by means of a 2000-chm
rheostat shunted across its secondary. From
the plate circuit of the detector the rectified
wave is fed back to the grid circuit of the
third tube through an audio frequency trans-
former. This third tube is the only one
which is reflexed. From its plate circuit the
audio frequency signals are passed through
the second iron-core transformer to the grid
of the fifth tube, which acts as the second
audio frequency amplifier.
A NOVEL R.F. TRANSFORMER

An inspection of the circuit diagram reveals
the fact that the coupling, in the first inter:
stage R.F. transformer, and the capacitance
of the condenser shunted across the loop are
varied simultaneously by single-shaft- mount-
ing. In the half-tone showing the top view

)]

1, 2, and 3 are R.F. tube sockets; 4, detector; 3 and 5, A.F. sockets, 6 and 7, tuning condensers;

8 and 10, R.F. transformers; 9, A F. transformers, 11, grxd leak and condenser, 12 and 13, by-
pass condenser; 14, filament switch.

Photo by courtesy Acme Apparatus Co.

of the completed receiver, this method of
mounting may be seen at the right. . No. 7
is the loop condenser and No. 8 the first
radio frequency transformer, or D-coil.

The D-coil s the most interesting feature
in this set. It is composed of eight separate

Radio News for July, 1926

windings, so arranged that the coupling and
mductance may varied simultaneously.
Due to the fact that its inductance does
vary, a larger capacitance is needed across
this coil than across the others in the set, and
the minimum must be higher than usual. For
this reason the second ftuning condenser is
equipped with a fixed shunt capacitance of
0004 wf, and -the total variation is from
slightly over .0004 to slightly more than
.0009 «f.

The 6-ohm rheostat ‘controls the detector
tube only, which is of the UV-200 soft var-
iety. A fixed ballast resistance of one ohm
is used in series with the battery lead to the
other filaments. Both rheostats, the 6-ohm
and the 2000-ohm, are varied by knobs on
concentric shafts

ASSEMBLY OF THE REFLEX FIVE

If the parts for this receiver are bought
as a complete kit, the: first condenser and
D-coil will come mounted as a single unit,
and a drilled metal panel will be supplied
as part of the equipment. In any event, it is
not recommended that the home constructor
try to make the D-coil himself, as its con-
struction is quite complex; entailing, among
other things, a contact bushing with four
flexible pxgtall connections to the rotor.

SUGGESTIONS FOR BUILDERS

The top and rear viéew of the completed
set shows the arrangement of parts. If the
kit is purchased complete, the metal panel
will come completely drilled, and the mount-
ing of the condensers, twin rheostat, etc.,
will be a simple matter. -If; on the other
hand, a panel of some insulating material is
to be used, a shield of copper foil should
be fastened to it and the holes for. mounting
drilled through both panel and shield. Tt is
not necessary to insulate the mounting posts
on the condensers from the shield. They
should be connected to it, and the shield
grounded. Tt will simplify wiring if the
radio frequency components are mounted and
wired before the audio frequency parts, or
the binding post strip. This will tend also

(Continucd on page 82)
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This five-tube reflex receiver combines the best features of tuned and aperiodic transformer coupling, as well as reflex.
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RADIO SET DIRECTORY

I N presenting vartous sets in a directory of this kind, it is'naturally

possible to touch only the high points.

We have there-

fore listed all outfits under a simple classification that will, we hope,

be of great service to the public, as well as to the trade.

We have

atternpted in this directory to list every set manufactured in this coun-
try, but although we have written a number of letters to all manufac-
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turers, not all have replied. In order to make the directory complete,
all sets manufactured by any one manufacturer listed have been in-

cluded.

The Directory will be kept up to date, month by month. All manu-
facturers are invited to send monthly corrections as to the various
features of the sets which they produce.

Manufacturer: F. A, D.
"ANDREA, Inc.,
1581 Jerome Ave.,

New York City

Trade Name: FADA
“Neutroceiver”

Circuit: Neutrodyne

Batteries: Dry cell or
storage

Antenna: Outdoor or
Indoor (outdoor pre-
ferred)

Loud Speaker: Separate

Controls: Three

List Price: $125.00

* o *

Trade Name FADA
“Neutrola”

Circuit: Neutrodyne

Batteries: Storage or
dry cell

Antenna:
indoor
ferred)

Loud Speaker: Built-in

Controls: Three

List Price, $175.00

* % ®

Trade Name: FADA
Neutrodyne Phono-
graph Panel

Circuit: Neutrodyne

Batteries: Storage or
dry cell

Antenna: Outdoor (de-
signed for outdoor)

Loud Speaker: Separate

Controls: Three

List Price: $100.00

*  ®

*
Trade Name: FADA
Davenport Table

(Console)
Circuit: Neutrodyne
Batteries: Dry cell or

Outdoor or
(outdoor pre-

storage
Antenna: Outdoor or
indoor (designed for

outdoor)
Loud Speaker: Built-in
Controls: Three
List Price: $225.00
* % #
Trade Name: FADA
Queen Aun Desk
Circuit: Necutrodyne
Batteries: Storage or
dry cell
Antenna: Outdoor or
indoor (designed for
outdoor)
Loud Speaker: Built-in
Controls: Three
List Price: $300.00
%
Trade Name: FADA
Console
Circuit: Neutrodyne
Batteries: Dry cell or
storage
Antenna: Outdoor or in-
door  (designed for
outdoor)
Loud Speaker: Built-in
Controls: Three
List Price: $275.00
* % x
Trade Name: FADA
Becthoven Grande
Circuit: Neutrodyne
Batteries: Dry Cell or
storage
Antenna: Qutdoor or in-
door  (designed for
outdoor)
Loud Speaker:
Controls: Three
List Price: $250.00

Built-in

Manufacturer:
KELLOGG SWITCH-
BOARD & SUPPLY

co.,

1066 W, Adams St.,
Chicago, IIL
Trade Name: Wave
Master (Table Type)
Circuit: Tuned radio
frequency
Batteries:
dry ce

Antenna: Qutdoor
Loud Speaker: Separate

Storage or

Controls: One
List Price: $125.00

I

Trade Name: Wave
Master (Console)
without battery table

Circuit: Tuned radio
frequency

Batteries :
dry cell

Artenna: Outdoor

Loud Speaker: Built-in

Controls: One

List Price: $225.00

* %o

Trade Name: Wave
Master (Consolette)

Circuit: Tuned radio
frequency

Batteries:
dry cell

Antenna: Outdoor

Loud Speaker: Built-in

Controls: One

List Price: $235.00

» * -

Trade Name: Kellogg -
R.F.L. Receiver

Circuit : Balanced tuned
radio frequency

Storage or

Storage or

Batteries: Storage or
dry cell
Antenna: Indoor

Loud Speaker: Separate
Controls: One
List Price: $400

Manufacturer: KX EN -
MAR RADIO COR-
PORATION,
Danvers, Mass.
Trade Name: Interna-
tional Babydyne Mod-

el No.
Circuit: Regenerative
Batteries: Dry Cell
Antenna: Outdoor
Loud Speaker: None
Controls: One
List Price: $10.00
P
Trade Name: Interna-
tional Babydyne Mod-
el No. 11
Circuit: Regenerative
Batteries: Dry Cell
Antenna: Outdoor
Loud Speaker: None
Controls: Oune
List Price: $13.50
*

* %

Trade Name: Kenmar 4

Circuit: Tuned radio
frequency

Batteries: Both

Antenna: Both

Loud Speaker: Separate

Controls: Two

List price: $85

P

Trade name: Lincoln

Circuit: Tuned Radio
Frequency

Batteries: Dry or wet

Antenna: Outdoor

Loud Speaker: Not en-
closed

Controls: Three

List Price: $30. DeLuxe
Model : $35

Tubes: Five

Manufacturer: COLIN
B. KENNEDY CORP.,
2017 Locust St.,

St. Louis, Mo,
Trade Name: Kennedy

Royal Sixteen
Circuit: Balanced tuned
radio frequency
Batteries: Optional
Antenna: Loop or out-
door
Loud Speaker: Built-in
Controls: Two
List Price: $235
PARE

Trade Name: Kennedy
Model 20

Circuit: Balanced tuned
radio frequency

Batteries: Optional

Antenna: Outdoor

Loud Speaker: Separate
Controls: One
List Price: $80

* % %

Trade Name: Kennedy
Model 30

Circuit: Balanced tuned
radio frequency

Batteries: Optional

Antenna: Indoor or out-
door

Loud Speaker: Separate

Controls: Two

List Price: $145

" Manufacturer:

KODEL RADIO
CORPORATION
507-521 E. Pearl St.,
Cincinnati, Ohio
Trade Name: Logodyne
Biz 5 Cabinet
Circuit: Tuned

frequency
Batteries: Either
Antenna: OQutdoor pre-
ferably

radio

Loud Speaker: None
Controls: Three
List Price: $90
»* * *
Trade Name: Logo-
dyne Standard 5
Cabinet

Loud Speaker: Sepa-
rate
Controls: One
List Price: $12
* * *
Trade Name: Kodel
Gold Star Crystal
Antenna: Outdoor
List Price: $60
* x %
Trade Name: Logo-

dyne Unitrola Uni-
versal Phonograph
receiving set

Circuit: Tuned radio
frequency

Batteries: Either

Antenna: Either

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $87.50

* x %

Trade Name: Kodel
Four-Tube Portable

Circuit: Kodel
Batteries: Dry cell
Antenna: Either

Loud Speaker: Built-in
Controls: Two

.. List Price: $75

P
Trade Name: Xodel
Two-Tube Portable

Notice to Readers

Detailed information
the following sets, or any other re-
ceiving sets, may be had on inquiry
by addressing a letter to the Editor
of the Set Directory, RADIO NEWS.

respecting

Circuit: Tuned radio
frequency
Batteries: Either
Antenna: Either
Loud Speaker: None
Controls: Three
List Price: $70
* ox %
Trade Name: Logodyne
Big 5 Console
Circuit: Tuned
frequency
Batteries: Either
Antenna: Either
Loud Speaker: Built-in
Controls: Three
List Price: $27S

* % ®

radio

Trade Name: Logo-
dyne Standard §
Console

Circuit: Tuned
frequency

Batteries: " Either

Antenna: Either

Loud Speaker: Built-in

Controls: Three

List Price: $165

* * *

Trade Name: Kodel
Gold Star

Circuit: Kodel

Batteries: Dry cell

Antenna: Either

Loud Speaker:
rate

Controls: Two

List Price $30

* % % .

Trade Name: Kodel
Gold Star Cabinet

Circuit: Kodel

Batteries: Dry cell

Antenna: Both

Loud Speaker: Separate

Controls: One

List Price: $20

® %%

radio

Sepa-

Trade Name: Kodel
Circuit: Kodel
Batteries: Dry cell
Antenna: Either

Circuit: Kodel
Batteries: Dry cell
Antenna: Both
Loud Speaker: Sepa-
rate

Controls: One
List Price: $25

* % %

Trade Name: Kodel

Oue-Tube Portable
Circuit: Kodel
Batteries: Dry cell
Antenna: Both
Loud Speaker: Sepa-

rate

Controls: One
List Price: $18
* * *
Trade Name:
dyne Panel
bled Kits
Circuits: Tuned
frequency
Batteries: Either
Antenna: Either
Loud Speaker: None
Controls: Three
List Price: $65, $50

Logo-
Assem-

radio

Manufacturer: XO L -
STER RADIO,
Woolworth Bldg.,

New York City, N. Y

Trade Name: Kolster

Model 8-B

Circuit: Tuned radio fre-
quency

Batteries: Dry Cell A

an
Antenna: Indoor or out-

door
Loud Speaker: Built-in
Controls: One
List Price: $280.00
* % ok
Trade Name: Kolster
Model 8-C
Circuit: Tuned radio
frequency
Batteries: Dry cell
Antenna: Indoor or out-
door

Loud Speaker: Built-in
Controls: One
List Price: $375.00

*® B B
Trade Name: Kolster *
Model 6-A
Circuit: Tuned radio
frequency
Batteries: Dry cell or

storage

- Antenna: Indoor or out-

door
Loud Speaker: Separate
Controls: Two
List Price: $175.00

* * *

Trade Name: Kolster
Model 6-B

Circunit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Indoor or out-
door

Loud Speaker: Built-in
Controls: Two
List Price: $225.00
* % o
Trade Name: Kolster
Model 6-C
Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Indoor or
Outdoor
Loud Speaker: Built-in
Controls: Two
List Price: $250.00

Dry cell or

Manufacturer :
LEICH ELECTRIC

co.,

Genoa, Il
Trade Name: Leich
Circuit: Tuned radio

frequency, special
method . of neutraliz-
ing.
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Separate
Controls: Three
List Price: $100.00

Manufacturer :
LE MOR RADIO,

Inc,.

P. O. Box 517,
Asbury Park, N. J.
Trade Name: Le Mor

Uni-Control Receiver
Circuit: “Pretuned”

radio frequency
Batteries: Storage A-B,
battery space in cab-
inet
Antenna:
outdoor
Loud Speaker: Separate
Controls: One
List Price: '$145.00

Indoor or

Manufacturer:
MACHINE
SPECIALTY CO.,

Summit and Wildt Sts. ~

Ann Arbor, Mich.
Trade Name: Arbor-
phone Cabinet
Circuit: Tuned
frequency
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Separate
Controls: Three
List Price: $55.00
* * - o#

Trade Name: Arbor-
phone Consolette

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Built-in

Controls: Three

List Price: $88.00

radio

Manufacturer: MAG-
VOX CO..
2725 East 14th St,
Oakland, Calif.
Trade Name: Magna-
vox Model 10

Circuit: Magnavox
tuned radio frequency

Batteries: Storage

Antenna: Outdoor or in-
door

Loud Speaker: Separate

Control: One

List Price: $110 with-
out accessories
* * *

Trade Name: Magnavox
Model 25

Circuit: Magnavox
tuned radio frequency

Batteries: Storage

Antenna: Outdoor and
indoor

Loud Speaker: Built-in

Control: One

List Price $145 without
accessories :

* % ox

Trade Name: Magnavox
Model 75

Circuit: Magnavox
tuned radio frequency

Batteries: Storage

Antenna: OQutdoor and
indoor

Loud Speaker: Built-in

Control: One

List Price: $200 with-
out accessories

* % o

Trade Name: Magnavox
. Junior

Circuit: Magnavox
tuned radio frequency

Batteries: Storage

Antenna: Outdoor and
indoor

Loud Speaker: Separate

Control: One

List Price; $85 without
accessories

Manufacturer: R
TIN RADIO &
ELECTRIC CO.
130 West 52nd St..
New York City

Tr?de Name: Packard
Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: OQutdoor

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $45

Manufacturer: MID -
WEST RADIO CORP.
410 E. 8th St..
Cincinnati, Ohio

Trade Name: Miraco
Model R

Circuit: Regenerative

Batteries: Dry cell or
storage

Antenna: Outdoor

Loud speaker: Separate

Controls: Two

List Price: $13.75,
without accessories

P
Trade Name: Miraco
:Model R3

Circuit: Regenerative

Batteries: Dry cell or
storage

Antenna: Outdoor

Loud Speaker: Separate

Controls: Two

List Price: $27.35,
without accessories

* * *

Trade Name: Miraco
Ultra §

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outdoor

Loud Speaker: Separate

Controls: Three

List Price: $59.50.
without accessories

(To be continued in
the August issue.)
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A Departure in Radio Tube Design

ITH the advent of popular interest
in radio broadcasting, many of
the peculiarities of radio science
previously knpwn only to the
highly technical engineer and in a degree to
the so-called amateur have in the last few
years become matters of common experience.
Through actual use and the many articles
written on the subject, the broadcast listener
has been educated to such an extent that he
has learned to discriminate, not only between
sets as efficient receivers and good looking

The “Quadrotron” tube. The triangular ob-
ject mounted in the center of the assembly
constitutes the fourth element or “control grid.”

furniture, but also between the accessories.
especially tubes. It is common experience to
see a radio fan change his tubes around in
the set to get better results, both for distance
and quality. He has learned that there is
a difference in principle and operation be-
tween the radio-fréquency tubes, detectors
and audio-frequency tubes.
RADIO-FREQUENCY TUBE CAPACITY
In the past, tubes were designed to meet
all general requirements and made to func-
tion fairly well in all positions in the receiv-
ing set. The writer has made a study of the
general tendencies and ultimate requirements.
particularly in vacuum tubes. He has found
that one of the most important factors in
amplifying received signals or broadcasting
programs is to make full use of all the very
minute energy received and suffer no loss in
the process. The greatest amount of energy
is no doubt lost in the so-called radio-fre-
quency part of the circuits, particularly in
the tubes. Those who have studied this
subject to any extent will agree with the
writer that the condition known as capacity
effect is the greatest “bug-bear” in radio-
frequency tubes. .
The plate and grid in the usual radxo
receiving tube have a capacity of about nine
to ten micro-micro-farads. This capacity by-
passes the greater amount of radio energy.

*Consulting Engineer, Baker-Smith Co.

By H. K. HUPPERT*

Two new vacuum tubes make their appearance; one designed particularly for use as a radio-
frequency amplifier—the other the “Quadrotron”, a four-element tube, no doubt, will allow us
a step further in the development of circuits.

which is thereby lost. The writer has re-
cently designed a tube which by its peculiar
construction overcomes this difficulty, through
minimizing the grid-plate capacity and re-
ducing it to almost one half that of the so-
called standard 201-A type tube. Fig. 1 il-
lustrates that the area of the grid in this
tube is cut down about one-half, and with
it the grid-plate capacity. The general
characteristics of this tube make it very de-
sirable as a radio-frequency amplifier, es-
pecially on short wave-lengths where the

T is difficult to understand why
Iengineers have repeatedly cast
aside the four-element tube;
since it is apparent that the device,
from the theoretical, if not the prac-
tical standpoint offers advantages
not to be derived from the common
form of “triode” or three-element
tube.

Four-element tubes have been
used in European countries for
some time and with considerable
success, as explained in an article
in the December, 1925, issue of
RADIO NEWS. Their advantages
are particularly evident in circuits
requiring means for stabilization.
But their effectiveness does not end
here for the tubes can play a dual
role where required. Therefore they
are adaptable to reflex and super-
regenerative circuits and, in this
respect, offer new fields for experi-
mentation. It is quite probable that
the extent to which radio-frequency
amplification is obtained will be in-
creased above the present maximum
by developing new circuits around
a four-element tube.

Mr. Huppert, who is far-sighted
enough to realize the value of a
tube of this sort, has diligently pur-
sued the subject of its design; and
he offers us at this time, not only
an original type of four-element
tube, but also a tube with a very
low inter-element capacity, designed
particularly for use as a radio-fre-
quency amplifier. —EDITOR.
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GRID VOLTAGE
The graph of a good audio-frequency amplifier
tube. It will be noted that any slight change
of grid voltage produces a large flow of plate
current,

frequency is so tremendously high and the
capacity effect such a great detriment. The
plate resistance or impedance of this tube is
only about 9,000 ohms and its amplification
factor about 8.5.

DETECTORS

Tn designing a special detector tube, many
factors must be considered. First, it should
operate on a low plate voltage and be non-
critical in filament adjustment and non-micro-
phonic. Second, the resistance or impedance

A tube so designed that it has a very low inter-
element capacity. Note_éhe slender two-section
grid.

between filament and plate of the tube must

‘approximate the reactance of the transformer

primary into which it feeds. This, of course,
must hold for all good tubes, but particularly
in detectors. The third, and most important,
factor in a detector tube is the grid.con-
struction and function. The applied voltage
changes on the grid of the detector arc often
so great, on account of the radio-frequency
amplification preceding it, that a detector
cannot. handle the power without distortion.
This is due to the fact that this tube has
a double fuiiction. It must rectify and am-
plify the received impulses.

Bearing the above factors in mind, the
writer has designed a tube that is especially
desirable as a detector and it is surprising
to note just how much difference it makes in
a set for quality and volume.

AUDIO FREQUENCY

A really good audio-frequency amplifier
must fulfill one most important condition. It
must produce in the output circuit an en-
larged and most exact copy of the original
signal impressed on the grid. Tt must be
able to handle a great amount of energy
without distortion, and yet consume not too
much “B” battery energy. The efficiency of
an audio-frequency tube is conveniently
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Circuits wherein the “Quadrotron” is utilized. Fig. 3 represents a form of push-pull amplifier.

Figs. 4, 5 and 5-A depict two methods of equalizing tube capacity by means of the fourth ele-

ment. This ‘““control grid’* is of particular advantage in a circuit using filtered A.C. for heating the
filaments of the tubes. The circuit is outlined in Fig. 7.

tested and charted as shown in Fig. 2. It
shows the characteristics of a good amplifier
graphically. The steepness of this curve,
plotted from meter readings, is a direct meas-
ure of the value  of the tube as an amplifier
because it shows how small a change in grid
voltage will cause a great change in plate
current. That is, the steeper the curve, and
the more change in plate current with a
definite small change in grid voltage, the
louder the signal will be amplified. This
also illustrates the amplification factor of the
tube, from which -other constants may be
computed.

THE “QUADROTRON” OR 4-ELEMENT
TUBE

As stated above, the writer has been active
in electron research work for a number of
years. On analyzing the general radio in-
dustry and condition, he. found that a most
peculiar psychological condition exists in this
field for some time. It seems that, with a
few exceptions, nobody -has really tried to
improve upon the ‘most essential part of the
radio set: “the three-element tubes.”

European engineers, by virtue of their
training and mode of reasoning, have not
stopped where Dr. de Forest did with his
‘most original and important addition of the
third element in the tube, the grid, but have
continued to experiment with various addi-
tional elements to increase the cfficiency and
adaptability of the tubes. However, none of
their tubes have found favor in the eyes of
the American manufacturers and radio fans,
because it seems that the American industry
has accepted the three-clement tube as a sort
of fundamental hypothesis. They have built
around this three-element tube thousands of
wonderful circuits, but in the end have al-
ways found that they are limited by the
construction of this tube. -Still nobody seems
to break away from their pet circuits and
overcome these limitations.

The writer has recently perfected a four-
element tube which may be adapted to any
standard circuit or set advantageously. The
various advantages and improvements are the
result of diligent study and experiments,
trying to bring out a tube of improved char-
acteristics with a higher amplification con-
stant, without increasing the impedance of
the tube. A tube that will neutralize or bal-
ance the capacity effect automatically is a
great factor in neutrodyne sets. Another
advantage is that any set may be made re-
generative or a reflex without extra equip-
ment. Self-oscillation in the set can be easily
controlled by means of this fourth element.
Another novel feature in this tube is that it
may be operated on the alternating current
without the usual annoying hum.

EFFECT OF THE AUXILIARY GRID

TFig. 3 illustrates how this tube operates as
a sort of push-pull amplifier. You will note

that there are the usual three elements with
a fourth added, so spaced within the tube
and circuit that the fourth element will at
all times be of opposite polarity from the
grid. In this way, both impulses of the re-
ceived cycle are utilized as a control factor.
When the usual grid is charged with a neg-
ative potential, no electrons should reach the
plate. Those that do leave the filament are
absorbed by the fourth element, called the
auxiliary grid. During the other half uf the
cycle, the auxiliary grid is charged negatively
and accelerates the flow of electrons to the
plate.

The difficulty of neutralizing the capacity
in neutrodynes is easily overcome with this
tube; by simply connecting all the fourth
elements, or auxiliary grids of the tubes,
and taking advantage of the capacity coup-
ling between the auxiliary grids and the other
elements, as shown in Fig. 4.
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The principles underlying the regenerative
and reflex circuits are just these: An am-
plified copy of the input energy is coupled
back inductively to the input circuit from
the audio or plate circuit. This same re-
sult is achieved by connecting the auxiliary
grid to the audio-frequency or plate circuit,
as shown in Fig. 5. This acts the same in all
respects as in Fig. 3 except for a higher po-
tential as a control factor.

To control oscillations the auxiliary grid
can be connected to any part of thz circuit,
depending upon the general design.

OPERATING ON A.C.

The reason a hum is caused in the set,
when operating tubes on alternating current,
is that the grid return is usually connected
directly to one side of the filament; and
thereby receives either a negative or positive
charge, as-shown in Fig. 6, which is ampli-
fied in the plate circuit. Fig. 7 illustrates
how this difficulty is overcome with this new
tube. There is no actual connection of the
erid return to the filament, but it goes in-
stead to the auxiliary grid, which is com-
pletely surrounded by the filament and is,
therefore, uni-potential. The grid-filament
circuit is still operative by means of capacity
coupling between the filament and auxiliary
grid. Should this be insufficient, a condenser
of the correct capacity may be connected be-
tween the center tap of the filament trans-
former and the auxiliary grid.

A number of new special circuits have been
built around this tube, and it is causing seme
interest among amateurs and manufacturers
of sets. There are so many ways of using
this versatile tube that it is hard to enumer-
ate them all. To the radio fan in general,
suitable information for all standard sets
and circuits will be given by the writer in
the near future in Rapid News. There is
no question that this unique development will
abridge many gaps in radio.

GRID FILAMENT

GRID FILAMENT

Constructional details of the two vacuum tubes described in this article. The auxiliary grid shown

in the left-hand tube functions as a control element.

A number of circuits particularly adaptable to

this tube are shown above.



A group of the commercially-manufactured A.F. amplifier transformers which are being studied in the RADIO NEWS laboratories: 1, Como (push-
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pull); 2, General Radio (English); 3, Karas; 4, Jefferson; 5, Modern Symphony; 6, Precise; 7, Perry; 8, Wagner; 9, Acme; 10, Quality; 11,

Marlefier.; 12, Thordarson; 14, Thompson-Levering; 16,
24, All-American; 25, Bremer-Tully; 26, General Radio (American); 27,

HE first article in this series on

Audio - Frequency - Amplifier Trans-

formers, which appeared in the June

issue of Rapio NEws, contained a
short outline of -the requisites and functions
of* transformers; coupled with an explana-
tion of the frequencies which they must be
designed to amplify. It was shown how
necessary it is, for satisfactory reproduction,
that the factor or ratio of amplification
should be constant over the entire range—
in other words that neither high nor low
tones should be exaggerated or suppressed—
because radio programs, musical ones espe-
cially, are composed of very complicated
sound waves; and unequal amplification pro-
duces a distortion of the reproduced ‘sounds,
which alters their quality.

The recader of this and subsequent articles
should not fail to refer to the previous dis-
cussion, if he has not already familiarized
himself with its contents; as it is a necessary
introduction to those which follow. There is
much more to be said about thé requirements

By SYLVUAN HARRIS

T he question of the best scale to use, when drawing the “characteristic curve” of an audio-fre-
quency amplifier on a diagram, has been given much attention recently by writers and experi-
menters. As often happens, the radio laymen have not yet been given full information.
Harris treats the matter thoroughly.and completely below, presenting some ideas which will be

new to the fraternity.

for good amplifiers; but sufficient proof has
been given already of the value of “charac-
teristic”’ curves, in the design and choice of
transformers. Parenthetically, much which
has been said of transtormers is of equal
value in the consideration of other amplifier-
coupling devices, such as impedance and re-
sistances, etc.

There was also given, in the previous
issue (June) referred to, a short article de-
scribing the method used in the Rabpio NEws
Laboratories for the purpose of testing am-
plifiers and determining their characteristics.
That article was written for the technically-
informed reader ; but the series of which the
present one is a part is intended for the
general public.

We come now to the question “How shall
the characteristics be represented, so that the
transformers and their properties may be
most easily studied and compared?”

This article, in its dealing with this sub-
ject, is not mere repetition of what has
previously been placed before the radio pub-

Here is an example
of the manner in
which Mr. Harris
says that amplifier
characteristics should
be plotted. A spec-
ial “logarithmic
scale” is used for
the horizontal dis-
tances, giving each
octave an equal
space—that between
the "heavy vertical
lines. The wvertical
scale, that of volt-
age step-up, is log-
arithmic also, but on
a different  scale
based on a study of
the sensation  of
loudness, as  ex-
plained elsewhere.
The resulting ' curve
shows most intelli-
gently the effect on
the ear of the tones
emerging from the
phones or speaker
when the A.F. cur-
‘rents of the fre-

uen cies causing

them .have . passed
through this am-
plifier.

Erla; 17, Supertran; 18, Hedgehog: 20, Samson; 21, Dongan; 22, Amertran; 23, Kellogg;
Como (variable ratio); 28, Foster; 29, Magic; 30, Hart & Hegeman.

How Should Transformer Curves Be Plotted

°~

Mr.

lic; but presents ideas which have hitherto
received the attention of only a few engi-
neers and technical writers.

HOW DIAGRAMS ARE MADE

When it is desired to illustrate the ratios
existing between two or more variable quan-
tities, so that -the eye can comprehend them
at a glance, a “graplh” is made, by plotting
the quantities on cross-section paper. The
latter, commonly called graph paper, is ruled
in various stvles, of which the simplest is
made by ruling parallel lines, vertical and
horizontal, spaced equally apart. This stvle
of ruling is shown in Fig. 1, on which is
drawn a sample “frequency-voltage-charac-
teristic curve” of an amplifier-transformer.

In all styles of graph paper, the distances
measured on the vertical lines are called
ordinates; and the distances measured on the
horizontal lines are called abscissas. The lat-
ter is derived from a Latin word signifying
“cut off.”

Generally speaking, the ordinates and ab-
scissas are called “co-ordinates”; although
this term 1s more accurately applied to the
location of particular points. The co-ordin-
ates, for instance, of the point A in Fig 1
are 1100 (cycles per .second) and 22.2 (volt-
age-amplification ratio.) The term *‘voltage
ratio” is used throughout these articles in
preference to ‘“amplification.”

Where the ordinates and abscissas are
equally spaced (for equal numbers) and are
at right angles to each other, they are called
Cartesian co-ordinates, after the inventor of
the system, the French mathematician, Rene
Descartes—in Latin, Cartesius.

Returning to Fig. 1, it will be noted that
both ordinates and abscissas are plotted in
simple arithmetical - progression, without
giving any thought to the relation which the
numbers bear to physiological sensations.
But, in dealing with amplifiers used in radio
receivers, we must not lose sight of the para-
mount fact that their action is connected
intimately with the conversion of electrical
impulses into sound waves. Therefore, if
we are to consider the whole matter from
a physiological standpoint, we should use the
sense of sight to convey to our minds ideas
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corresponding to those impressed upon it by
the sense of hearing,

WHY OTHER SYSTEMS ARE USED

Other writers, in attempting to accomplish
this purpose, have employed various systems
of co-ordinates, well known and often used
by mathematicians, but little known to the
average reader. The interesting fact is that
so far no writers of popular radio articles
have gone far-enough to finish the job; and
it is the purpose of this article to do so, if
possible.

It “will be noted in Fig. 1, which shows
the characteristic curve of a fairly good
transformer, that the ratio of ottput volt-
age to input voltage is zero at zero fre-
quency, and rises” very rapidly as the fre-
quency increases; until it attains its maximum
at about 600 cycles, and from that point falls
off gradually as the frequency increases. The
lower-frequency range of a transformer is
very important .in. reproducing music. As
illustrated in the first article of this serics,
the frequency range of the instruments of
an orchestra is frem about 32 cycles to about
4,000, without taking into consideration the
overtones of the higher notes, which, al-
though weak, have some effect in determining
the quality of .reproduction. This range is
that of the fundamental tones of the piano,
while the organ has an even greater range.

Again consulting Fig. 1, the lower part of
the curve is found rather closely squeezed
together, with regard to the acoustic consid-
erations. A tone having a frequency of 1,100
cycles is rather high; referring to the piano,
we find it a little more than two octaves
above middle C. It is apparent that the
lower portion of the curve is extremely im-
portant: a curve as steep as that in the low-
frequency region of Fig. 1 is difficult to
read, and certainly not accurate. Further-
more, it does not tell us what we want to
Lknow. ’

WHY THE “LOGARITHMIC” SCALE

In Fig. 2-is the key to the solution of our
problems. In this chart is shown part of
the pianoskeyboard as the “axis of abscissas,”
and above it,, as ordinates, are plotted the
numerical frequencics of-the various notes.
It will be seen that the Cartesian system
of uniform spacing is not used in the vertical
scale of ordinates or frequéncies. The rea-
son for this is a little difficult to explain in
gon—technical language, but we will do our

est.

Suppose we consider middle C on the piano
keyboard, indicated in the diagram as ¢’. The
next octave above this, or ¢” has a fre-
quency twice that of ¢’. In other words,
although the distance along the axis of ab-
scissas  (horizontal) increases in equal
amounts as we go from € to ¢, from ¢’ to
C”, from c¢” to ¢, in each case the fre-
quency is doubled; because the frequency is
multiplied by two, from each octave to the
next.

Thus, let f indicate the frequency of any
note at which we start, and the octaves will
be f, 2f, 4f, . 8f and so on. This is a
geometrical progression in powers of 2; and
if we plot it on a logarithmic scale, which
is ‘the vertical scale of Fig. 2, a straight line
results.  This is the case in the diagram,
except for the arbitrary manner in which

it may be said that the piano’s musical scale
is about as unscientific a thing as one can
imagine. There are many approximations,
and many slightly inharmonious chords and
dissonances which result from them. How-
ever, so accustomed are we to this that wé
do not notice it, especially inorchestral
music. The effect, however, is often notice-
able in group singing without an accompani-
ment.

The “curve” of Fig. 2, therefore, is not
cxactly a straight line; there are kinks in it,
due to the half-tones in the scale of the
piano. However, the principle is correct, even
if the pianoforte is not; so that we -can use
the logarithmic scale for our frequencies in
plotting the frequericy-voltage characteristics
of transformers or other A.F. coupling de-
vices. Note that we are proceeding step by
step in this discussion.

In Fig. 3 we have the same characteristic
as that in Fig. 1, but now we have used the
“common or Briggs logarithmic” scale for
the abscissas. The Briggs scale uses the
number 10 as its base; in other words, each
block in Fig. 3, going horizontally, has values
in it which are the values of the preceding
block multiplied by 10. Note how the curve
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The pianc scale is awkwardly arranged- for our

purposes; for its line of frequencies is not

straight, but kinked by the presence of half or

semi-tones. The line between points an octave

apart, however, is straight, and we begin here,
with our discussion.

is spread out in the lower-frequency range.
This portion of the curve is begimming to
show its true importance by its visual ap-
pearance,

EVEN DIVISIONS FOR OCTAVES
Having satisfied ourselves that a logarith-
mic scale is required, we have now to deter-
mine what kind of logarithmic scale to use.
The one shown in Fig. 3 is “to the base 10.”
‘We have seen above that the musical octaves
advance by a power of 2; it seeris therefore,

that 10 is the wrong base to use. )
The human ear perceives octaves by ex-
tremely similar physiological sensations: each
of the various notes in the scale of each
octave is an octave of similar notes in other
octaves, furnishing other likewise similar
physiological sensations. There is good rea-

#he piano keyboard. is laid out. Incidentally, son, therefore, why each octave should be
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This is the turve of a transformer .(the same

as in Fig. 3 ‘and 4) plotted ,in the ordinary

manner, with’ an equally-spaced scale. See how

nearly .vertical the curve-is .at the low fre-
quencies.

represented graphically in exactly the same
fashion as any other octave. For this rea-
son the writer has constructed a graph in
which the frequency scale has been plotted
logarithmically to the base 2. This is shown
in Fig. 4, and it will be seen that each heavy
vertical line represents one of the c¢'s of
the musical scale. The distance between ad-
jacent heavy vertical lines represents an oc-
tave, each exactly similar to all the others.
All the various notes in the octaves are
not shown, as this would require 2 compli-
cated scale, on account of the half-tones or
semi-tones. The octaves are divided suffi-
ciently, however, to enable us to plot the
characteristics satisfactorily.

This plan is not original with the writer;
it has been used before by Dr. Harvey Flet-
cher in his papers on the “Physical Measure-
ments of Audition,” presented in the Rell
Swystem Technical Journal, October, 1923,
and July, 1925.

We have not quite finished with our sys-
tem of plotting the curves. We have vet to
consider how the physiological sensafion of
loudness depends upon the voltage ratio
which we are plotting. In radio, as well as
in the telephone business, according to the
words of Dr. Fletcher, “the commodity being
delivered to the customers is reproduced
specch.  One of the most important qualities
of this speech is its loudness, so it is very
rcasonable to use a sensation scale to define
the volume of specch delivered.”

The problem is to decide what scale of
sensation to use. The reader will hegin to
understand the nature of the problem when
he asks himself “IVhat do we mean when
we say that one sound is twice as loud as
another?” If we ask a similar question
regarding the pitch of the sound, we can give
an answer readily, because we have the oc-
taves to use as mileposts. In the matter of
loudness, however, we have no such simple
criterion; so the choice of a scale of loud-
ness must necessarily be somewhat arbitrary.

THE TELEPHONE SCALE OF LOUDNESS

However, the telephone companies .have
adopted a logarithmic' unit for measuring
the efficiency of their transmission apparatus ;
and the matter of chief ‘interest-in the-latter,
as with a radio set, is the effect upon the
loudness of the speech reproduced”at the
receiving end. -As a matter of convenience,
tied up with certain intricate transmission-
line calculations, they- have adopted a iscale
such that the loudness difference.is plotted
as a function of the common' logarithmn of
the intensity ratio.

This choice of scale is practicallv inde-
pendent of the electron tubé and the tele-
phone, receiver used ‘in the last 3tage of
audio-frequency amplification in a radio set;
for, barring certain elements of distortion,
the pressure on the diaphragm is proparticnal
to the plate current in the unit; and this
again is proportional to the voltage on the
grid of the same tube.

In Fig. 4, therefore, we have what the
writer believes to be the best method of
representing graphically the frequency-volt-
age ratio characteristic of a transformer. So

(Continued on page 79)



Radio News for July, 1926

6wards of the $50 Radio Wrinkle Contest:

First Prize
SAFETY DEVICE FOR VACUUM
. TUBES

By W. A. AGNEW

All of us, at times, are a bit too careless
in our mamner of poking into a radio set,
and in consequence at times we blow tubes.
Though there are, presumably, numerous
precautions we can take, such as disconnect-
ing the batteries, there are those times when
we forget.

It is less expensive, and far more satisfac-
tory, to employ a protective device rather
than to rely on our own senses; particularly
if the device we employ will give a warning
signal in the event that the “B” battery volt-
age is impressed on the “A” battery circuit.

Such an arrangement is the simplest thing
imaginable and not at all expensive. A
wooden board, an old door bell, a .002-#f.
fixed condenser and two binding posts com-
plete the device. The connections are clearly

D:tanls of the Vacuum Tube Safety Device.

~ shown in the accompanying illustration; both
the condenser and the bell are wired to the
binding posts.

The device is connected in series with the
positive “B” battery lead. Then, should the
plus “B” wire come in contact with one of
the “A” battery leads, our safety device will
buzz. At the same time the filaments of the
vacuum tubes will dim but no harm will come
to them. The reason is simple. The imped-
ance of the bell magnet windings is too great
to allow a sufficient amount of “B” battery
current to pass to damage the tubes; yet
does not, in any respect, retard the normal
flow of “B” battery current. Furthermore,
the normal “B” current is not great enough
to cause the contact on the bell to make and
break, as it will do when there is a short
circuit. Consequently, a good contact is
maintained at this point under normal oper-
ating conditions.

" The fixed condenser functions as a by-pass
for the radio-frequency currents.

‘Secohd Prize
TEMPORARY TUBE SOCKET
. By HOMER E. HOGUE

Ever find yourself in need of a tempor-
ary tube socket? More than likely. But if

PRONGS OF

YUBE STIFF

CARDBOARD

A simple tube socket made from a square of
cardboard and four pieces of wire,

Prize Winners

First Prize $25
Safety Device For Vacuum Tubes

By W. A. Agnew
14 Garry St., Cathcart, Glasgow, Scotland

Second Prize $15

Temporary Tube Socket

By HOMER E. HOGUE
1726 Pennar Ave., Venice, Calif,

Third Prize $10

Improving The Horn Speaker
By PAUL E. HAUG,
Box 74, Vernon, New York

The next list of prize winners will” be
published in the September issue.

you haven’t, you will, some time in the fu-
ture; and I know of nothing more admir-
able for the purpose than the arrangement
shown in the accompanying sketch.

An experimental hook-up required another
tube. The contributor had the extra tube,
but no socket; so he cut a small square of
stiff card-board, punched in “it four holes,
positioned and spaced to correspond to the
tube prongs, and four pinholes near the
corners. Four wires were put through the
pin-holes and their bared ends pushed down
through the tube prong holes. These ends
were bent back so that there was no possi-
bility of their pulling out. Each hole was
marked, the makeshift socket conmected in
the circuit and the extra tube inserted. All
four prongs made excellent contact with the
wires.

One thing should be kept in mind; make
the center holes smaller than the outside di-
ameter of the tube prongs so that there will
be a snug fit.

Third Prize
IMPROVING THE HORN SPEAKER
By PAUL E. HAUG

Great improvements have been made in
loud speakers recently. The new ones re-
produce the lower notes far better than the
old. The cone seems to have superseded the
horn, and where the horn remains it has
been changed in contour and lengthened con-
siderably, all -for the prime purpose of get-
ting through the lower notes and overtones.

Today, many people would purchase new
loud speakers were it not for the fact that
they own console sets with a built-in speak-
er. In consequence tonal quality is sacrificed
and preference given to convenience and ap-
pearance.

Most built-in  horn speakers are con-
structed of wood, or a similar material, hav-
ing resonant qualities. And in every case
actual resonance is found to be at the lower
frequencies. Aside from enclosing a column
of air, to be vibrated by the diaphragm of
the loud speaker unit, the horn is supposed
to function somewhat like a sounding board.
But whatever action of this sort there may
be is so small that it is practically valueless
as a medium for the reinforcement of the
lower frequencies. However, if the base of
the horn is caused to vibrate by the utiliza«

tion of a lever action, the lower frequencies
will show up handsomely. For in this way
the base of the horn is acting as a true
sounding board.

It is to be understood that the original ar-
rangement cannot be done away with; we
still require a diaphragm for wbrdtmg the
air column. Nor can we successiully use
this diaphragm or any part of the unit for
the movement of the horn base, as the
damping will be too great. But we can very
casily use another loud speaker unit for the
express purpose of vibrating our natural
sounding. board.. The second unit will be as
incapable of reproducing the higher fre-
quencies, due to the extreme damping, as the
original unit is in respect to the lower fre-
quencies. But each will work to maximum
efficiency in its restricted frequency range.

It is advised that the second unit be one
designed for use with a cone speaker, since
this type already has.a driving rod attached
to the armature. The free end of the driv-
ing rod is threaded, and has.lock nuts, so
that the matter of fastening it to the horn
is simple. A small hole drilled through the
base of the horn, for anchoring the drive rod,
and suitable holes for fastening the unit will
complete the job. The accompanying sketch
shows all details.

If the second unit is of the diaphragm
type, a drive rod will have to be soldered or
bolted to the center of the diaphragm, not
at all an easy task. Units for cone speakers
can be purchased separately so there is no
reason for complicating matters by utilizing
a unit with a diaphragm.

The two loud speaker units should be
connected in parallel. It is quite important
that No. 2 have the same resistance (imped-
ance) as No 1. Some units designed for
cone speakers are of fairly low resistance,
being intended for use with tubes with low
plate impedance, such as the W. E. 216-A.

RUBBER WASHERS

SUPPORT
RODS

UNIT*N2 2
— ORIVE ROD

The tonal qualities of a horn speaker can be
improved by the addition of another loud
speaker unit.

The results obtained from a reconstructed
speaker of this type are quite remarkable.
Music is given “perspective,” with the sup-
port of a low-frequency background.

TO MEASURE HOUSE CURRENT
USED :

With the increasing use of house lighting
current in connection with radio sets and
apparatus, it is often desirable to know with
reasonable accuracy the cost of the current
consumed.

ratus,
desxdn or defects in workmanship.

Of course, meters are expensive, but there
is no need to buy one if the registering meter
for the house is of the usual type. Most of
these recording meters have a rotating disk,
with an arrow or mark on its surface which
can be observed without difficulty.

In order to make use of the house meter,
cut off all lights and other electrical devices
in the house and observe the disk, which
should be motionless, Now turn on one elec-

It is particularly important to
know the cost of operating home-made appa-
to check against possible errors in

: «
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tric light, say a 50-watt size, and observe the
mark on the disk, timing it for one revolu-
tion.
is 30 seconds. Now cut off the light and
turn on the radio device, perhaps a “B” bat-
tery eliminator, and time the disk for one
revolution. Suppose the time taken here is
two minutes and thirty seconds, or 150 sec-
onds. The disk then rotates only one-fifth as
fast for the “B” eliminator as for the 50-
watt light, and the current consumed is about
ten watts.

If the house current costs the consumer
ten cents per kilowatt hour (1,000 watts for
one hour), the 50-watt light will cost one-
half cent an hour to run. The “B” elimi-
nator taken as example would cost ouly one-
fifth as much to run, or one-tenth cent an
hour.

House current is very cheap compared to
hatteries when considerable quantities of cur-
rent are used. However, it is seldom so
cheap that the use of inefficient apparatus is
justified. It is well to check up the effi-
ciency of storage battery chargers and other
apparatus, and it is easy for anyone to de-
termine to his own satisfaction that efficient
and satisfactory devices are well worth more
than the devices offered at the cheapest first

Suppose the time for ome revolution.

tained and assembled. Many of them will
undoubtedly be found by the radio experi-
mienter in his collection of old apparatus.
The needed transformers may be purchased
at any electrical shop, and the radio parts
are standard.
eliminator which uses the three door-bell
transformers for satisfactory operation;
although that using the two 6-12-18: trans-
formers actually delivers a higher voltage to
the set.
—Contributed by George Beckerson.

SECTIONAL STAND-OFF
INSULATOR

The other day, while re-arranging his
transmitter lead-in, the contributor fell in
need of a stand-off insulator about eight
inches long. He found, however, several
porcelain receiving insulators in stock, and
struck upon the idea of making them into
a stand-off insulator, as shown in the accom-
panying illustration.

After fastening them together, end to
end, with No. 12 copper wire run through
the holes, a large, flat staple was made from

The constructor prefers the -

55

STAPLE

LEAD-IN

NO% 12 WIRE FASTENING
INSULATORS TOGETHER
\

THREE PORCELAIN RECEIVING

HOUSE INSULATORS

A simple sectional stand-off insulator.

a tenpenny nail and passed through the hole
in the end of the last insulator before being
bent. The staple was then driven into the
side of the house, the insulator standmg out
rigidly at right angles. The lead-in wire
was then passed through the hole on the end
insulator and fastened.

A stand-off insulator of this type can be
made any length desirable, if the support
is securely fastened.

Contributed by Y. M. Hoayg.

cost.
—Contributed by P. H. Greeley. 10 V. TRAN. <«— 6 YOLT
NG IR ~> TRANS )
TWO “B” ELIMINATORS Right:f Circuithdiagram gf
th
The two eliminators diagramed here have 9;113:" Oellim%‘gaté):;: ¢ '&‘Zt: P ?OV 5 P
been found satisfactory by test for supply- the single head-phone em- .
ing current from the 110-volt A.C. house  Ploved as a choke coil -
line. The principal advantage is in the case 110 -~
with which the necessary parts may be ob- AC. 6 VOLT WINDING
-t —
P S S P DOOR BELL 2 MF
18V, Ve TRANS, P S a
‘_l 6V 12V ol | 55 201-A
110 V.
AC 12 v. B8V 7 ¥ O 5
MFD 6 YOLT TRANS. 50 OHM
7 - 2 - TEL. RECEIVER 1000 OHMS
-L
50 OHM + [T ————, VACUUM TUBE REMEDY
DgSEL RHEO > —C Lett: OF ; A tubeb will sometimes become loosened
eft: the two arrange- rom its base, usually from rough handling
TRANS -I;Ié'(;oRggagER ;“ﬁﬁ{“;iv:h&":“];igfe’g voie. when inserting it or removing it from a
201~A - age output. socket. Then the owner trusts to luck that
the delicate connecting wires will not short
or twist off. Yet it is quite a simple matter
(Continued on page 70)

LIST OF BROADCAST STATIONS IN THE

(Continued from page 29)

UNITED STATES

Radio o® 2 | Radio ey | Radio o2 L E | Radio e 2L

Call BROADCAST STA. =233 Call BROADCAST STA. S23F Call BROADCAST STA. FESS Call BROADCAST STA. s28s
Letter Location 22 83 | Letrer Loeation 2223 | Letter Location 22 3% | Letter Looation EE F

= < < =
WLTS, Chicago, Ml............. 258 100 | WOAX, Trenton, N. J..... WRAM, Galesburg, Tli......... 244 100 [ WSKC, Bay City. Mich.... 261 100
WLW. Harrison, Ohio.. 422.3 500-5000 | WOC, Davenpott, Iowa WRAYV, Yellow Springs, Ohio... 265 100 | WSM, Nashville, Tenn. .282.8 1000
WLWL, New York. N. Y.......288.3 3500 | WOCL, Jamestown, N. WRAW, Reading, Pa..... 1 WSMB, New Orleans, La. 319 500
WMAC, Cazenovia, N. Y... 275 100 | WODA, Paterson, N. J. WRAX. Gloucester City. N. WSMH, Owosso, Mich.... 240 20
WMAF, Dartmouth, Mass. .440.9 1000 { WOI, Ames, Towa.... WRBC, Valparaiso, Ind.. WSMK, Dayton. Ohio.. 275 500
WMAK, Lockport, N. Y... 266 500 | WOK. Homewood. IiL WRC, Washington. D. C WSOE, Milwaukee, W 246 500
WMAL, Washington, D. C. .212.6 100 | WOKO, New York, N. Y.. WRCO, Raleigh..N. C.. WSRO, Hamilton. Ohio 252 100
WMAN, Columbus, Ohio 278 50 | W0O, Philadelphia, WREC, Coldwater, Miss WSSH, Boston, Mass. . 261 100
WMAQ, Chicago, Tl -447 5 1000 | woOD, Grand Rapids. Mich, WREOQ, Lansing, Mich WSUI, Iowa City, Iowa 483.6 500
WMAY, St. Louis, Mo. 248 100 | WOQ, Kansas City, Mo. wRHF‘ Washington, D. WSVS, Buffalo, N. Y. 218.8 50
WMAZ, Macon, Ga..... 261 500 | WOR, Newark, N. WRHM, Minneapolis, Minn. 252 50 | WSWS, Wooddale, IlI 275 100
WMBB, Chicago, IIl. 250 500 | WORD, Batavia, IIl. WRK, Hamilton, Ohio ) 270 100 | WTAB, Fall River, Mass. 266 100
WMBC, Detroit. Mich.. .256.4 100 | WOS, Jefferson City, WRM, Urbana, Tll............. 273 500 | WTAD, Carthage, IIl.. 236 50
WMBF, Miami Beach, Fla. .384.4 500 | WOWL, New Orleans, La.. WRMU Richmond Hill, N. Y 236 100 | WTAG, Worcester, Mass 268 500
WMC, Memphis, Tenn. .499.7 500 | WOWO, Fort Wayne, Ind.. WRNY. New York, N. Y. 1 WTAL, Toledo, Ohio...... 252 10
WMCA, Hoboken. N. J. .340.7 500 { WPAK, Agricultural Col., WRR, Dallas, Tex. . ... y WTAM, Cleveland, Ohio.. 389.4 3500
WNAB, Boston, Mass.. 250 100 { WPCC, Chicago, IlL.... WRST, Bay Shore. N. Y. WTAP, Cambridge, IIL. 242 50
WNAC. Boston, Mass... .280.2 500 | WPDQ, Ruffale, N. Y. WRVA, Richmond, Va... WTAQ. Bau Claire. Wis 254 100
WNAD, Norman, Okla. , . 254 500 | WPG, Atlantic City, N, WRW, Tarrvtown. N. Y. WTAR, Norfolk, 261 100
WNAL. Omaha, Nebr.. 258 50 | WPRC. Harrisburg, Pa.. WSAI' Mas‘on (.)hi;) WTAW, College Station, Texas 270 500
WNAT, Philadelphia, 250 100 | WPSC, State College, Penn: WSAJ, Grove City, Pa. WTAX. Streator. TIl.......
WNAX, Yankton, S. Dak 244 100 | WQAA, Parkesburg, Pa. WSAN, Allentown, Pa 229 100 | WTAZ, Lambertville, N. J. .
WNBH, New Redford, Mas 248 100 | WQAC. Amarillo, Tex. WSAR. Fall Ri 2 M. 254 100 WTIC, Hartford, Conn.....
WNJ, Newark, N, T.. 252 150 | WQAE, Springfield,” vt WSAX. é‘m T — 268 100 | WWAD, Philadelphia. Pa
WNOX, Knoxville, Tenn. . 268 100 | WAAM, Miami. Fla. WSAZ P LI R 244 50 | WWAE, Phinfield. IIL....
WNRC, Greeashoro, N. C. 224 10 | WQAN, Scranton, Pa. WSB. Attnts. Ga o 4283 1000 | WWAO, Houghton. Mich...
WNYC, New York, N. Y.. 526 1000 | WQAD, New York, N. ¥ e e i WWGL, Richmond Hill, N. Y.
WOAI, San Antonio 2048 . N Y. WSBC, Chicago, IIL . .209.7 1000 il g
an nio, Tex.. -394.5 2000 | wQJ, Chicago, 111, WSBF. St. Louis, Mo. 973 950 | WWI, Dearborn, Mich..... 5

WOAN. TLawrenceburg, Tenn -282.8 500 | WRAF, Laporte, Ind. WSBT. South Bend, Ind. .. 275 250 | WWIJ, Detroit, Mich...
WOAW, Omaha, Nebr........... 526 1000 | WRAK, Escanabu, Mich, ©.256.3 100 | WSDA, New York, N. Y......... 263 250 | WWL, New Orleans, La..
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FAT AND THIN AND ? ? ?
3 thBi{mtyl gontestfit)gu:i from
AMPLE SHAPETHE, e April issue of Radio In-
‘ﬂmgo(_gfqonﬁ dustry, which has in the
ks EHE T descrxptmn of a receiver
‘—detector and three
SHAPES of audio amplifi-
cation.” . Because of the
great jealousy shown among
the ladies at the Beauty
Contest in Atlantic City, am-
plifiers this year will com-
pete fer the title of Miss
America.

Contributed by
Richard Young.

WHERE IS MY WANDERING TUBE
TONIGHT?

Job for the local police,
as mentioned in the Ro-
chester, N. Yi, Times-Union
of Apnl 15, “Between the
positive side of. the plate
battery and the plate of the

L is inserted.”” How on
earth does anyone expect to
get decent reception 1if they

let their tubes wander
around loose without a
chaperon?

Contributed by John C. Heberger.

GOING AFTER REAL DX

YOU CAN GET B lezec_v;’ Authoritative  quotation
LA y rﬁ from the Portland, Oregon,
: ")’ Sunday Journal of April 11
Y “—soon there will be two
classes of receivers—one-
tube sets and another class
with a range from 12 TO
16 INCHES.” Well, boys,
it looks as if we’d have to
. overhaul the old one-lunger
again. Waddya say?
Contributed by L. Long.

THOSE COLD-MOLASSES WAVES

Another -type ‘of radio
wave, as related in the
Radio Review of last No-
vember: ‘‘~~the writer has
been able to bring in al-
most all the SLOW-WAVE
stations  in Europe.” We
suppose that these stations
transmit during the day,
and some time or other
during the night the con-
certs come wandering in.
Contribiited by Egie Norkus

RING ME, IM A BELLE

Cruel instructions  as
given in the January issue
of Radio Review “WRING
diagram of receiver show-
ing how “X’ wire is instal-
led in-the immediate R.F.
part of the circuit.” Of
course there is no explicit
directions as how to pro-
ceed to wring' this circuit,
but we suggest a clotheswringer.

Contributed by
Wm. J. Easson.

HOW ABOUT THE WHEELS?

Great opportunity for a
swap as adyvertised m the
Cincinnati, O., Post of Feb
6: “3-tube radio set—~FORD .,
SLIP-ON, BODY.” I> Z
Henry going to overrun the %
country with funny radio
sets as well as old-time fid-
dlers? Nothing is mention-
ed about the clock work
under the hood, so we're.”
not interested.

4 Ry % %

44,‘,45

Contributed by
Herman Korte.

ONLY EXPERT SETS HAVE ’EM

WEY. GINFE A . Sensational advertisement

LOOK! in the For Sale columns of
AT

7

the Wellington, New Zea-
land, Ewening Post of Feb.
15: “EXPERIENCE D
wireless set, 3 or 4 valves,
batteries, GADGETS.
Offer.”” Believe me, boys,
as soon as we read that we
sent our offer of a dead
vacuum tube and a D.C.
% transformer. We've always
wanted a set with real

Contributed by R. G. Black.

gadgets.

FOR YOUR VAUDEVILLE ACT

In the Minneapolis Jour-
wal of Jan. 1 we find this

gem: ““4-tube radio set, loud
speaker, SKATES WITH
SHOES, size 9.” Don't

you think that this would
make a good, tricky vaude-
ville act? While the set
skated around the stage it
could supply its own music,
announcements and all,
Contributed by
Ernest P. Lommel.

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 ne accepted unless the
printed original gwmg the name of the news-
paper or magazine 1s submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News.

IT'S TOO LATE NOW!

An advertisement that
should have appeared dur-
ing the recent coal strike
was fourd in the Radio
Worid of March 27: “Ne-
cessary low loss COAL . . .
2.50”. . We assume that
only a lump or two of this
coal is necessary to keep a
roaring fire in.the furnace
during the coldest weather.
‘Wouldn’t that be grate?
Contributed by E. I. Coon.

MONEY IS A REAL LOUD SPEAKER

A marvelous offer made

THE MAGIC_OF TWO BUCKS ) in the Evening Telegram of

; Toronto, Canada, of March

8 30: ~Radio sets repaired or

rebuilt from $2, good work-

manship and service.”

Three rousing cheers! We

don’t have to buy any more

parts for our busted

blooper; just slip the man

in the store two bucks—and
there you are!

Contributed by

Jack Goldberg.

YOO HOO. 309.1 METERS, CMON IN!

Scientific _ announcement g
from Cornell, through the Dsglilqp \2;}%?4 "%
columns of the Troy, N. [RECKON A
Y., Sunday Budget of April
11t “Existence of a definite )
relationship between WAD-
ING . .. and fluctuations
in the direction from which
the signals come : . .” Evi-
dently radio waves are like
small boys in the summer.
Contributed by
as. H. Lee.

GOOD-BYE, OLD SOLDERING IRON!

Another step forward as
evidenced by an advertise-
ment in the Ace-High
Magazine .of Mareh 18:
“Trade RADIO INCUBA-
TORS, pigeons, chickens,
books, .traps, etc. . .” This
incubator, Oscar, is a great
thing. You put in a few
condensers, coils, societs
and other gadgets, and out
comes a completed radio re-
ceiver. Pretty soft?
Contributed by Willard M. Fogle.

ITS HATCHED =y

HOW TO GET ENAMEL (?)

Advice to home construc-
tors of radio sets as given
in the March Radio Maga-
zine: “A small POT of
Enamel is scraped off thé
center of the diaphragm.”
That seems fair enough,
waddya say, gang? Sounds
sorta easy too.

Contributed by
Laska.

FAR BE IT FROM ME TO
ICALL ANYBODY A LIAR,

YESSIR, SHE'S A WARM BABY!

Biological item from
[qow qunE Aéozicmd Wireless Magazine
1 o ondon, England, April
[9/” BXCITED !, issue: ““ .. . the turn of a
switch causes a_sudden ex
pansion of the WIFE used
in the filament . . .” We
would like to know, if it is
not a deep, dark secret, just
what the coefficient of ex-
pansion, of a wife is and,
also does her disposition en-
ter as a variablé?
Contributed by C. V. Elford.

SUPER-SUPER “BBB” BATTERY!

Monster battery describ-
ed in the Cincinnati En-
quirer of April 4: “The
plate battery will probably
have 90 volts _and deliver
10 MILLION amperes.”
An easy way to fix up a
battery “like this would be

to run a bunch of wires
from the different posts
around the world, and
everyone would be sup-

plied nicely.
Contribtited by Anonymous.

SOME WOULD MAKE FILES AND SAWS

= Wonders of science in a
ﬂ HOLDI\‘L\ Universal Service dispatch
Fits “W"“LE to the’ New York Evening
5/ d Jaurmzl of March 22: “The
hght arc produces violet
rays capable of IRONIZ-
ING the voice, and iron,
€ing a conductor, could
easily convey the sound to a
radio receiver.”” The next
application of this discov-
ery will certamly be to con-
vert these go]den voices”
into gold bricks. -Isn’t radio wonderiul?
Contribited by John M. Fishell, Jr.

- HARD ON WJZ

Dirty ecrack in the March
27 issue of the Radio
World: “I live_ about" one
mile from WJZ, and I
would like to know if my
set will be selective enough
to tune this STATIC out.”
We -personally like to tune
in on this station, as they
put on some good stuff; but
this  gent muslt_‘ have a
rudg against them.

g € Contributed by
J. E. Wiltshire.
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VERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data on standard hook-ups,

which the. editors have tried and found to give excellent results.
sclected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to the I WANT TO KNOW Department of RADIO NEWS.

tion which requires a reply by letter.)

Every radio experimenter should preserve these for their reference va’lue, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering each ques-

Handy Reference Data for the Experimenter

MUSIC LOVER'S AMPLIFIER

Circuit ‘No. 170. For those who desire
to construct an amplifier ‘canpable of unusual
reproduction, something akin to a victrola,
the accompanying type is offered. This am-
plifier may be’ constructed in unit form, so
that it may be attached to any receiver which
does not incorporate more than one stage of
audio-frequency amplification. The amplifier
consists of one stage of a special type of
combination impedance- and resistance-
coupled .amplification, one stage of trans-
former-coupled type, and again one stage of
a special_impedance- resistance audio amplifi-
cation. In the last stage, the resistance of
the secondary) combined with its impedance
characteristic, tends to produce an unusual
last stage—whxch will not introduce distor-
tion.

The parts necessary are as follows:

2 Rheostats, 10-ohm;
2 Impedance or Choke Coils, designed for
audio amplifier (Z2);

1 Audio Transformer, low ratio type
(MA2);

2 By-Pass Condensers, 1.0-#f.;

1 Audio-Frequency Transformer, of approx-

imately 4:1 ratio. (This transformer’s
primary winding may be open, as the sec-
ondary only is used) ;

Fixed Resistance, 10,000-ohm ;

Fixed Resistance, 0.5-megohm.

Better results might be possibly obtained
by changing the 0.5- megohm resistance to
one of other various sizes. Also a power
tube preferably should be used in the last
socket or stage, to prevent any possibility of
distortion. The correct amount of “C” bat-
tery will be found between minus 3 to 9
volts.

“B” BATTERY SUBSTITUTE

Circuit No. 171. Most experimenters
hesitate to construct the average “B” elimi-
nator unit which employs a rectifying tube.
This is undoubtedly due to both the initial
expense of the tube and the further upkeep
of replacing the tube whenever it is burnt
out. The advantage of this “B” eliminator
is that ordinary inexpensive chemical-recti-
fier jars are used.

Parts necessary are as follows:

—
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A very efficient “B”

eliminator is very small and the current output obtained is as pure
The step-up transformer should be purchased.

tained from any similar type of instrument.

| MF. MA-2 l { MF SEC.OF AF.T.
I e
.5 z2
MEG.
zz ! 10,000
> OHMS
1 T
A \; ( (
[ [
o & e
C~ C+A- A+ B- . B+

A special type of audio amplifier which, when efficiently constructed with a good grade of appara-

tus, is capable of meeting the most exacting requirements of any “music-lover.”

A power tube

should be used in the last stage or socket for highest efficiency.

4 Small Glass Jars, approximately 4 inches
in height and 1% inches in diameter ;

4 Aluminum Rods, 4 inches long and 34-inch
in diameter ;

4 Lead Rods, same size;

1 Step-Up Transformer, designed for “B”

eliminator ;

Choke Coil designed for “B” elimination;

Fixed Condensers, 2.0-u4f.;

Variable Reswtance 0- to 100,000-0hm.

The current output of this eliminator

should be fairly smooth direct current and

entirely satisfactory. However, should there

be a slight hum, an additional choke coil may

be connected at the points indicated at “X”

and “Y” in the circuit diagram. Also a fixed

by-pass condenser, approximately 2.0-#f.,

should be connected when the additional

choke coil is used (C-4).

— )

COMBINED TRANSMITTER AND
RECEIVER

Circuit No. 172. This circuit was de-

rived by one of our readers from diagram

No. 156, published in the April issue of

Rapro News, which illustrated a simple loop
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eliminator employing chemical rectification. The cost of construction of this

“D.C.” as can ever be ob-

transmitter. By means of a double-pole
double-throw switch the operator is able to
convert the instrument to the type either
of a transmitter or receiver. Two,sets of
switches are necessary, one dlsconnectmg the
phone circuit when transmitting is de51red
the other cutting in or out the radiation am-
meter, which should be used only for trans-
mmmg purposes. S

The parts necessary for the construction
are as follows:

2 Double-Pole Double-Throw switches;

1 Radiation Ammeter, 0-to-1 or 1%5-scale;

1 Variable Condenser, .0005-#f.;

1 Loop, dimensions dependent wupon the
wave-length to be operatéd on. This loop

should be made as large as possible. - Ap-
proximately four or five turns, four feet
square, will be satisfactory for ordinary
purposes (200-meter work) ;
Transmitting Key;

Pair of Headphones;
Phone By-Pass Condenser,
Grid Condenser, .00025-xf.;
Grid Leak, 2-megohm;
Rheostat, 10-ohm;

Power Tube. 5
As this type of combination receiver and
transmitter will be primarily used- under
special condmons (hikes, trips, and qutomo—
bile tours), it is advisablé that a power tube
of the dry cell type be used. The UX- or
CX-120 tube is one of the many that will
satisfactorily fulfill the requirements. The
entire device may be constructed in a small
suit case or portable typewriter case. A
“B” battery voltage of approximately 125
volts for the above-mentioned tube, will per-
fnit a transmitting range of at least 15
miles under fair conditions. This “B” volt-
age should be decreased when the switches
are thrown for receiving purposes; 45 volts
will be sufficient. The radiation ammeter
may not indicate due to the exceeding small
amount of energy generatéd. For this
reason, a radiation ammeter (thermocoupler
type preferably) of as low a scale as pos-
sible should be obtained.

.001-1f.;

[ Y L
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A 3-tube receiving circuit designed by an Australian amateur. It is of an extremely flexible nature.
‘The wave-length range of this receiver may be easily altered to any desired range, by simply chang-
ing two coils of plug-in type.

A “3-VALVER” FROM SOUTH
AUSTRALIA

Circuit No. 173. This receiving circuit"

was submitted by an Australian amateur,
who claims remarkable results. Its flexible
and desirable feature, that of easy conversion
from short waves to broadcast or commercial
reception, makes this diagram both interest-
ing and simple. But two coils are used for
Sinductances, both of the honey-comb-coil
type, which plug into a double coil mounting.

The following is Mr. Luxon’s description
of this receiver:

“L-1 and L-2 are the two coils plugged
into two-coil holders. It is a good all-wave
receiver, which is being used by many of my
local friends and ‘hams, in separating sev-
eral high power stations on close wave-
lengths. A glance at the diagram will re-
veal it very selective. I claim it as my own
design.  In Australia, after broadcasting
hours numerous amateurs may be heard test-
ing on phone and key with terrific punch.

“The valves (tubes) wused are UV-199
type, with three 1%-volt dry cells “A” bat-
tery, and a high tension voltage of up to
90 volts, supplied by two 45-volt dry bat-
teries. The variable condenser C-1 is a 43-
plate, and C-2 is a 23-plate condenser. The
three separate rheostats are needed as the
filament control is critical. The grid con-
denser C-3 must be of good make, as I
stake the reputation of the circuit on that
one part, for tuning out interfering stations.
A variable grid leak (R-1) is also employed,
as on certain wave-lengths it helps consid-
erably in the tuning. Any gool make will
do for the audio stages. A two-coil holder

L

+B

with ordinary plug-in honeycomb coils will
tune up to 20,000 meters or more. On the
longer waves PKX, NPG, NPO, OXI,
NPN, FLI, POZ, and numerous other sta-
tions scattered all over the map can be heard
with good kick. The detector voltage 1 use
is about 30 volts. The fixed mica condenser
across the phones gives the set a good tone,
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A combination transmitter and receiver using
only one tube, employing switches to change
from transmission to reception, or vice-versa.

which means everything when entertaining
other ‘hams,” or {riends.
“The necessary apparatus for the construc-
tion of the circuit is:
1 Double-Coil Holder;
1 Variable Grid Leak, and Mica Condenser,
00025-uf.;
3 Tubes and Standard Sockets;
7 Terminals;
1 Single-Circuit Phone Jack, and 2 Plugs;

2 MEG.
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2 Variable Condensers, .001- and .0005-#f.;
2 Audio Transformers, (5:1 ratio used) ;
3 ‘Dry Cells for “A” battery, and 90 volts,

B
1 Set Plug-In Honeycomb Coils;

Square bus wire, spaghetti tubing, and sun-
dry screws, etc.

“This set has proved very efficient over this
part of the sphere; so if any ‘ham’ overseas
would give it a try-out I would be pleased to
hear from him. The tuning is fairly sharp,
but with a little experimenting the ‘DX’
fiends will soon learn the ways of it.”

“Georce W. Luxon,
8 Brook St., West Mitcham,
South Australia.”

A RELIABLE EFFICIENT
RECEIVER

Circuit No. 174. From time to time we
see numerous circuits that are modifications .
of old stand-bys, with some little frills at-
tached to them. These supposed improve-
ments many times turn out to be tricky and
instable receivers. Although the possibili-
ties are considerable with some of these cir-
cuits (being dependent upon the amount of
time and experimentation spent) yet, to in-
sure best results, it is advisable that one of
those circuits that are known to be consist-
ently reliable be constructed. Such a cir-
cuit is here shown. Resistance-coupled audio
amplification is used to obtain the highest
possible degree of reproduction. The re-
ceiver’s operation is controlled by means of
a potentiometer, which varies the grid bias
on the radio-frequency tubes.

Parts necessary for the construction are
as follows:

3 Variable Condensers, .00035-uf., prefer-
ably the straight-line-frequency type;

3 Radio-Frequency Inductances, designed for

above condensers;

Potentiometer, 400-ohm;

Grid Condenser, .00023-#f;

Fixed Condensers, .006-#f;

Resistances, 14-megohm ;

Resistance, 0.1-megohm;

Resistance, 1-megohm ;

Fixed Condensers, .002-uf.;

Fixed Condenser, 001-uf.;

Rheostats, 10-ohm ;

Grid Leaks, 2-megohm;

Panel and Baseboard, 7x21.

Better results may be obtained by some
little experiment on the value of the various
resistances used in the resistance-coupled
audio amplifier, as some tubes work best
with one combination of grid and plate re-
sistance, and some with others.
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A receiving circuit with none of the frills which usually result in troublesome adjustments, complicated tuning, critical results, etc. Stations re~

ceived by a set employing this circuit are loud. clear and consistent and are tuned in with ease. Clarified reception is obtained, due to the resistance-

coupled audio amplifier employed.
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Down with the Power!

HE title that adorns the head of this

article should not be taken at all in a

bolshevistic sense. We are not going

to advocate the overthrow of any
government, or any such wild thing as that—
merely the reduction of the power used in
transmission on short waves and the advan-
tages of so doing.

Let us give some of these advantages the
once-over, In the first place, by using low
power—and by low power we mean a frac-
tion of a watt—we prevent to a very great
extent that curse of the ham: to wit, jam-
ming. We are willing to wager a dollar to
a burnt-out vacuum tube that there isn’t an
honest-to-goodness ham in these wide
United States who would not be glad if some
of this infernal jamming was handed the
gate. There is nothing quite so annoying
as to be working with a fellow 2,000 miles
away, and then have some neighbor of
yours come on the air with a crash that
makes the cans on your head do a wild and
woolly Charleston.

In the majority of cases there is about
as much sense in using high power as there
would be in jumping off the Woolworth
Building to see if you would hit the ground.

By HENRY LAMONTE

This is true especially
if the shorter wave-
lengths  are  being
used; for, if the ham
has kept abreast of
the times, he will know
that enormous dis-
tances have been cov-
ered with an amount
of power so small
that it would seem as
though it were impos-
sible to be heard in the
next block. But the
principal advantage, so
far as we have gone,
is that the use of low
power prevents jam-
ming within the one-
to-three mile radius.
This last-mentioned
radius is one that is

most important. It is
that of the area with
which the ham is
chiefly concerned. No one, so far as we
know, blik.es to be razzed by brother hams;
and this jamming is one of the greatest
causes for dissension that we
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jamming is reduced outside the

silence zone, which is about
three or four hundred miles
from the transmitting station.
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stood that throughout this
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article we are considering short
waves, 20- and 40-meters; and
again we mention the recom-
mended power as less than a
watt or only a little more.
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MATERIAL

This type of low-power trans-
mitter should appeal to the ham
who must think two or three
times before he rebuilds his set,
or before he builds one at all be-

TEST DETAILS
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This is a reproduction (reduced size) of a

cause of the cost. Would you
believe it possible that the ord-
inary receiving equipment,
which is doubtless lying around
the old work-bench, can be
transformed with very little ef-
fort into a good low-power
short-wave transmitter? Yet it

T‘ record, such as are used by the hams of Eng- § -

— land, for keeping track of their transmissions is quite true. The cost of the
£ and receptions. ~ Hams on the western side vacuum tubes need not worry
b of the Atlantic might find this sort of a rec- ve build it
= ord handy, especially for experimenting. In- the prospective builder either,
5 formation concerning this may be had by for an efficient transmitter can
£ writing to Radio News Magazine. be made using a 201-A or a 199

e tube. Do you want anything
. better or cheaper than that?
i In utilizing vacuum tubes of
5
H

this type, it will readily he seen
there js a very great advantage.
No longer is it necessary to lay

FasT out a big wad of jack for a
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motor-generator set when a

Wours | 14 1© ® ® 7 6 a4 =z 1 | 1 2z 4 6 7

e © 10 1u

storage battery—and in the case

“What could be sweeter than to have a good all-around portable transmit-
ter on tap?”’

of 199 tubes, dry cells—can be used just as
well.  And then too, comes the accompany-
ing reduction in cost of plate batteries. Here
again the lowly “B” battery can be used,
just as well as in a receiving set. Of course,
the plate voltage mwust be higher in some
cases than is usual in receivers, but some
transmitters will operate on plate voltages
as low as 45; although it must be admit-
ted that sometimes it is necessary to go up
as high as 200 volts. But this depends en-
tirely on the vacuum tube used.

Another thing which might be mentioned
in connection with short-wave transmitters
is that, in the majority of cases, it is quite .
useless to try to use more than one vacuum
tube. A number of ham friends have tried
to use two or three tubes and they have
all arrived at the same conclusion that it
is simply not worth while.

OUT IN THE OPEN

Now what picture does the idea of a-
transmitter that uses such small equipment’
create in your mind? Do you expect to go out”
in the country this summer? Do you ever
go camping? Take the latter instance. ILet
us suppose that sometime in July or August
vou are taking your ease, before the camp-
fire after a good supper of freshly-caught
fish, and the old micky is going strong.
There is always lots to talk about, but after
awhile even rehashing the day’s sport pales,
and you look around for something with
which to amuse yourself until it is time to
climb under the blankets. What could be
sweeter than to have a good all-around port-
able transmitter on tap? Wouldi't it be
good stuff to pound out the call of one of
the boys back in the home town and ask
if the home team had walloped the Hicks-
ville Giants in the ball game that afternoon?
Then again think of the wonderful help it
would be in case of an accident or of illness
at home. Of course portable receivers are

(Continued on page 76)
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It does not matter whether or not

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

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.
atus as its aim. If, after 'bemg tested the instruments submitted prove to be built according to modern radio engineering practice, they will each’ be

awarded a certificate of merit, and a “write-up”
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements.
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical constructxon is described.

such as those given below will appear in this department of RADIO NEWS.
No “‘write-ups” sent by manufacturers are published on these

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

{or manufacturers, as heretofore, free of charge. Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work.
Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.

BATTERY RECHARGER

The battery recharger shown in
the illustration was submitted to the’

" Rapro NEws LABORATORIES for test,

by the Wilson- Eléctrical Labora-
tories, 1416 Morse Avenue, Chicago,
TIL This - battery .recharger was

found to give a uniform charging
current. Its curreut output is simi-
Jar to that of the fating of the manu-
facturer. Tt wuses a two-element
valve for the rectifying.
AWARDED THE RADIO NEWS

T.ABORATORIES CERTIFICATE

OF MERIT NO. 1139.

VOLTMETER
This voltmeter was submitted to the
Rapro NeEws LasoratoriEs for test
by the Weston Electrical Instrument
Corporation, Newark, N. J

This voltmeter, ha\mg a range of
from 0 to 5 volts, is readily adaptable
to radio receiving sets and furnishes
a means ‘of checking up on the
- proper filament voltage.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NQ. 1219.

VARIABLE CONDENSER

This S,L.F. variable condenser
was submitted to the Rapro News
LaBorATORIES for test, by the Pilot
Electric Mfg. Co., 323 Berry . St.,

Brooklyn, N. Y. It is substantially
made and covers the entire broad-
cast range satisfactorily.

AWARDED THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1377.

R.F. TRANSFORMER KITS

This kit, comprising three T.R.F.
coils, was submitted to the Rapio
Nrews LasoraTories for test, by the
Daven Radio Corp., Newark, N. J.

The inductances are wound on tubes
of small diameter to reduce to a
minimum the external field, and
still maintain solenoidal efficiency.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1302.

LOUD SPEAKER UNIT
This loud speaker unit was sub-
mitted to the Rapro News Lasora-
TorIES for test; by the Holliday
Radio & Mfg. Co., Salt Lake City,

TUtah. Tt is well made and gives
fine reproduction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1306.

ANTENNA INSULATOR

This antenna insulator was sub-
mitted to the Rapio NEws LaBora-
1oRIES for test by J. H. McCarthy,
39 Church St., Whitehall, N. Y. It

is a glazed porcelain insulator de-
signed to  withstanud sudden and
heavy strains,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1270.

SPACE WOUND COILS
This two-circuit inductance was
submitted to the Rapio NEws Lae-
oraTor1ES for test, by the Hammar.

Jund Mfg. Co., 424 West 33d St.,
New York City, and found suitable
for covering the broadcast range.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1285.

TOROID COIL
This toroid coil was submitted to
the Rapio News LasoraTorizs for
test, by the All-American_Radio
Corp., 4201 Belmont Ave., Chicago,

Ill.. It was found to have the ad-
vantages of this type of coil and to
cover the broadcast range suitably.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1274.

VARIABLE CONDENSER
The condenser shown was sub-

mitted to the Rapro NEws LaBora-
TORIES for test, by the All-American
"4201

Radio Corp., Belmont Ave.,

e
and found suitable

Chicago, Il
entire broadcast

for covering the
range. 3

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1312.

VARIABLE CONDENSER

This condenser was submitted to
the Rapro News Lasorartories for
test, by Bremer-Tully Mfg. Co., 532

S. Canal St., Chicago, Ill. It was
found to cover the entire wave-
length band when shunted by a

suitable inductance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1328.

CRYSTAL HOLDER AND

CRYSTAL

The “Detex’”” crystal detector was

submitted to the Rapro. NEws Las-
ORATORIES for -test, by George J.
Fitzpatrick, ~ 5562 . Jackson Blvd.,
Chicago, Til. The ‘mounting is de-
signed to give good contact between
crystal and, holder.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1241. .

CHOKE COIL

This choke coil was submitted to
the Rap1o News LaBoraTories for

test, by the_ Dongan Electric Mig.
Co., 2987 Franklin St., Detroit,
Mich. - It is a: héavily-constructed
choke, used "in connection with a B-
buttery supply unit.

AWARDED THE RADIO NEWS
LABORATORIES (‘FRTIFICATL
OF MERIT NO. 1288.

CROWE PANELS
These metal’ p:mels submitted to
the Ravio NEws LiporaTories for
test, by the Crowe Name Plate &
Engravin, Company, 1749 Grace
Street, Chicago, Ill., serve also as

metal shielding for stray radio fre-
quency coils, thus, preventing hand
capacity effect and are extremely neat
in appearance, being made in -hoth
plain black and crystalline finish.
with numerical indications for dial
and filament readings. Shaft holes
are already drilled.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1078 and 1079,

SOCKET
This socket was submitted to the

Rapio News LaBoratories for test,
by the Barrouglis Co.; Newark, N. J.
It is substantially made and is adapt-
able for UV or UX type tubes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1338.

DOUBLE—SECSTION CON-

This double-section condenser was
submitted to the Rapro News Las-
ORATORIES for test, by Bremer-Tully
Mfg. Co., 532 S. Canal St., Chicago.
T Tt employs a main shaft and
shows itself efficient in tuning two
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circuits simultaneously. Vernier ad-
justers are incorporated.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1327.

VERNIER DIAL
This vernier dial was submitted
to the Rapio NEws LABORATORIES
for test, by Bremer-Tully Mfg. Co.,
532 S. Canal St., Chicago, IIL.° It

was found suitable for sharp tuning.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1332.

CAPACITY ELEMENT
This capacity element was sub-
mitted to the Rapio News LABORA-
TorIES for test, by the Hanscom

Radio Devices, Woonsocket, R. I.
This unit has a method of connect-
ing condensers so that ‘‘single-con-
trol effect is obtained.

AWARDED THE RADIO NEWS
LABORATORIFS CERTIFICATE
OF MERIT NO. 1155.

TWIN CONDENSER
The tandem condenser shown was
submitted to the Rapio NEws Las-
ORATORIES for test, by the U. S. Tool

Company, Ampere, N. J. This ap-
paratus may be used in any receiving
set, having been tested and found to
have accurate capacity, compared
very favorably with that stated by
the manufacturer. It is of rigid and
neat _construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1133.

COIL-WINDING MACHINE

The winding machine shown in the
illustration was furnished by the
Wizard Wire Winder Co., 3812 Cen-
tral Avenue, Lcs_Ange]es, Calif., and
submitted to the Rabio News Lap-

oraTorizZsS for test. This machine is
a very handy addition to the radio
workshop. :i'ubmg of any size- may
be wound with any size wire.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 954.

VERNIER DIAL
This Vernier Dial was submitted
to the Rapio NEws LaBorATORIES for
test, by Pilot Electric Mfg. Co., 323
Berry ‘St., Brooklyn, N. Y. It was
found suitable for sharp tuning.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1405.

NEUTRALIZING CONDENSER

This neutralizing condenser was
submitted to the Rapio NEwS Lap-

ORATORIES for test by C. E. & H. T.
argraves, {Varwick Ave.,
Lakewood, R I It is of good de-
sign and easily adjustable.
AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT XNO. 1277.

A.F. TRANSFORMER

This transformer_was submitted to
the Rapio NEws LaBoraTORIES for
test, by the General Radio Co., Radio

House, 235 Regent St., London, W,
1, England. It was found to have a
fine amplification curve.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1255.

R.F. TRANSFORMER

The “Doughnut’’ Toroid Coil was
submitted to the Rapio NEws Las-
ORATORIES for test, by Radio Founda-

tion, Inc., 25 West Broadway, New
York Cxty, and found suitable for
covering the entire broadcast range.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1294.

WIRING HARNESS
The “S-C” Wiring Harness was
submitted to the Rapro News Laso-
RATORIES, for test, by Belden Mfg.

Co., 2314 So. Western Ave., Chicago,
Ill. This is a neatly made cable used
to supplement busbar.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNO. 1344.

RESISTANCE-COUPLED AM-
PLIFIER UNIT
This amplifier unit was submitted
to the RApio NEwsS LABORATORIES
for test, by Allen-Bradley Co., Mil-

waukee, Wis. It is aa audio-fre-
quency resistance-coupled amplifier
unit, giving even amplification of the
audio-frequency currents,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1307.

. CRYSTAL SET

The “Talking Book” Crystal Set

. was submitted to ‘the Rapio News

LaporaTories for test, by the Listen-
In Publishing Co., Cambridge, Mass.

This is a toy novelty which is a
really practicable article.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1284.

VERNIER DIAL
This vernier dial was submitted to
the Rapio NEws LABORATORIES for
test, by Mydar Radio Co., 9 Camp-
bell St., Newark, N. J. It affords
means of sharp tuning.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1323.

TOROID COIL
This T.R.F. transformer was sub-
mitted to the Rapro NEws LABORA-
ToriES for test, by the Radio Service
Laboratories, 1606 Newberry St.,

Appleton, Wis. When tuned by a
suitable capacity, the coil was found
to cover the entire band of broad-
cast wave-lengths.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1305.

VARIABLE CONDENSER

The condenser shown was sub-
mitted to the Rabpio News Lasora-
TorIES for test, by Thompson & Lev-
ering, 57th and Westminster Ave.,

Philadelphia, Pa. It is well made
and covers the broadcast range sat-
isfactorily.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1220.

61
RADIO FREQUENCY TRANS-
FORMER

The Torostyle Transformer was
submitted to the Rapio News Las-
ORATORIES for test, by Bremer-Tully
Mfg. Co., 532 S. Canal St., Chicago,
Ill.  As is characteristic of this type
of coil, the external field creates very
little inter-action between successive

- stages and the coil covers the broad-

cast range.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1329.

VARIABLE CONDENSER

This low-less condenser was sub-
mitted to the Rapmo News Lapora-
ToriEs for test, by the Bailtic Radio
Company, Stockholm, Sweden. It is
well made and covers the broadcast
range, with a suitable inductance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1280.

VARIABLE CONDENSER

This variable condenser was sub-
mitted to the Rapro News Lasora-
ToRIES for test, by Signal Electric
Mitg. Co., Menommee, Mich. It was

found suitable for
bro.dcast range.

A\VARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1252,

VARIABLE CONDENSER

The condenser shown was sub-
mitted to the Rapio NEews LaBORaA-
Tories for test, by the Condenser
Cleaners Mfg. Co, 422 FirstTAve., *
Pittsburgh, Pa. It was found ‘to

covering the

cover the entire broadcast range $at-
isfactorily.

AW \RDED THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1276.

VARIABLE CONDENSER

The S.L.F. condenser shown was
submitted to the Rapio NEws Lan-
ORATORIES for test, by Silver-Mar-

shall, Inc., 848 W, Jackson Blvd.,
Chicago, Tl It is substantially
made.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1243.

=~
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HIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by Joseph Bernsley

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.

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

Please make these questions brief.

2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.

3. Sketches, diagrams, etc., must be on separate sheets. t
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question.
lations, patent research, etc., a special charge will be made.

This Department does not answer questions by gnail free of charge. ..
If, however, questions entail considerable research V{vork, 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.

INTERMEDIATE-FREQUENCY TRANS-
FORMER DATA

(2176) Mr. R. Contini, Niagara Falls, N. Y.,
asks:

. 1. Due to present legal entanglements and
injunction suits restraining the manufacturers from
commercially  producin Super-Heterodyne ma-
terial, I am having difficulty in obtaining an ef-
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0CC. COPPER WIRE
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MAKE ONE-WO00
design and con-
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No. 2176-A.—The

Circuit

structional data including all necessary dimen-

sions of an intermediate frequency transformer,

air core type, having an amplification peak at
10,000 meters.

ficient Super-Heterodyne kit, or at least the inter-
mediate_and filter transformers, Don’t you think
it would be a good idea to publish constructional

data of various types of intermediate transformers

and filters designed to operate in conjunction with
them? Many constructors who ‘roll their own’
would be glag to obtain this data; I for one would.
Tn fact the information that you will publish, I
hope, contains the constructional data of the trans-
former I am going to use in my Super-Heterodyne
receiver.

. 1. The following are the constructional data
for various-types.of intermediate transformers and
filters. We are also including oscillator-coil design,
thus making the necessary information complete;
with the source of the information, so that more
complete data and illustration may be obtained by
referring to the original article.

The following are constructional data for an ef-
ficient 10,000.meter intermediate transformer, filter
transformer and oscillator coupler, obtained from
““The Radio Constructor” series of blueprints; the
title of this particular one being “A Genuine Stand-
ard Super-Heterodyne.” Incidentally, this blue-
print is no longer being published, though it is
possible that copies are obtainable from some
dealers.

THE TUNED FILTER

“A very important part of the Super-Heterodyne
is the tuned-filter coupler. This coupler is very
simple and yet must be accorded much care in con-
struction. Practically all filters for this purpose
consist of two coils’ placed close” together. - Each
coil is tuned by a condenser, either fixed or vari-
able, and is arranged to have a certain ‘‘tune” or
wave-length which, once adjusted, is not touched
again after the set is in operation.

The tuned-filter coupler determines the ‘inter-
mediate frequency.” One of the simplest and most
convenient form for this purpose will be two stand-

ard “duo-lateral” or honeycomb coils, each: having,

750 turns. The -wave-length advocated is 10,000
meters; and, in order to bring the coil up to this
level, two fixed mica condensers, each of .0005-pf.
capacity, are connected across the terminals of
both coils.

As a great deal of the selective quality of the
set depends on the filter, it will he necessary to ar-
range it so that the coupling between these two coils
can be varied to the best position. The best ef-
ficiency will be obtained only if the intermediate-
frequency transformers give maximum amplifica-
tion at the particular wave-length for which the
filter is designed. Therefore, when using the two
duo-lateral coils as explained above, it will be a good

plan to purchase or construct three intermediate-
frequency transformers that will give best amplifica-
tion at about 10,000 meters. There are several
types on the market which will give excellent re-
sults. If the builder desires to construct a special
filter it_can be made according. to the following
plans. Fig. 2176-A shows details of the disks and
€Oores necessary.

First assemgle the disks on the cores and glue
them fast, as indicated in the illustration. Now
wind on each form 950 turns of No. 32 D.C.C.
copper wire. Have these windings as near uniform
as possible; that is, wind in layers from one side
to, the other. The windings are insulated from the
core, as shown, by means of a strip of empire cloth
or insulating tape.

The aligning pin shown in the illustration, Tig.
2176-A, o% the complete coupler, is merely a piece
of wood driven into the first core. A hole about
twice as large as the pin may be drilled in the other
core to offer a recess in which the pin is to fit as
shown.

The ends of each coil are brought out, as shown,
connected to small machine screw terminals fast-
ened to the disks. This furnishes a convenient
means of connecting to the coupler when wiring
the set. In assembling the coupler, a brass screw
(do not use iron) about 234 inches long and just
large enough in diameter to fit the holes drilled in
the -cores, is used. This screw should be of the
flat-head variety, and fits through a hole in the
panel. It is then pushed through the hole in the
core of the first coil unit of the filter coupler and a
nut adjusted to hold it tight to the panel.

e 2'{ —

L1 | L2
7 TURNS ! | 20 TURNS
13\ 2 AT
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SUPPORTI

NG
BRACKETS

2176-B.~—The design of an oscillator coil to

operate in conjunction with a .001-mfd. vari-

able condenser for a 10,000-meter type super-
heterodyne receiver.

In placing the second coil on the shaft or screw
remember that the windings on both coils must be
in the same direction. This is a most important
feature, and must be taken into careful considera-
tion when making the coupler. The second coil can
now be fitted. Place another nut on the shaft and
leave it about half an inch from the other. Then
place the second coil in position, by adjusting the
core so that the aligning pin fits the hole and the
core can be forced up to the second nut. The final
nut for clamping may now be put on, and the
1c_oupler is finished except for adjusting of coup-
ing.

It is apparent that by turning the second nut on
the shaft the second coil can be placed nearer to the
first coil. The best operating position, that is, the
proper coupling, will be found by test, as described
later, and the second coil can then be clamped
permanently in place.

Both primary and secondary coils are brought up
to proper wave-length by placing .00025-uf. mica
fixed condensers across the terminals of both coils.

Building the Oscillator Coupler

Fig. 2176-B shows the constructional details of
the oscillator coupler and it will be noted that, in

effect, it consists of a primary, secondary and also
a coupling coil. The coupling coil is used to pick
up the necessary energy from the oscillator: it is
what is usually known as a *‘pick-up’” coil. This
entire circuit is tuned by the .001-uf. condenser.
. The illustration, Fig. 2176-B, shows a bakelite or
fiber tube 314 inches in diameter, 274 inches long

PRI. SEC.
2500 TURNS 2600 TURNS
NO. 36 ™ NO. 36
ENAMELED ENAMELED COVERED
CQVERED WIRE
WIRE
iRON WIRE,

LAMINATIONS
OR IRON OUST.

TWO OR THREE
LAYERS OF
EMPIRE CLOTH

Design of an intermediate transformer which

operates with maximum efficiency at 50 to 60

C. The correct amount of iron core must
be determined experimentally.

and 1/8 inch thick. A hole is drilled about 3/16
of an inch from one end and the brass-angle sup-
porting-bracket mounted as shown. Directly above
this mounting screw hole, another small hole is
drilled to hold a small round-head machine screw
and nut, terminal No. 1. Now take a spool of No.
20 or 22 double covered copper wire and wind 7
turns as close as possible. The end of this coil is
then connected to a screw terminal, 2, in the tube
in the same manner as done at the beginning.- This
is coil L1.

Use the same size wire to wind a second coil on
the tube. Wind 20 turns, fastening both ends to
screws, terminals 3 and 4, as shown. To each of
these screw terminals a lug can be attached if de-
sired. These will serve for making permanent con-
nections. This will be coil L2.

Coil L3 is wound on a separate form. For this
purpose a bakelite or fiber tube, 234 inches in diam-
eter by 134 inches long and 14 inch thick, is used:

se the same size wire and wind 36 turns in what
is known as “bank winding.”” This coil must be
wound in the same direction as coil L2-in order to
form a continuous winding through the fixed con-
deunser.

* One end of this bank winding can be connected
to a screw terminal, shown as terminal 6 in Fig.

HONEY COMB  COILS
1250 TURNS

MUST BE
WITHIN 10%|
OF RATED

CAPACITY

00025

F
MIDDLE ARM
OF POTEN,

Q.2176-D

The design of the filter or input transformer.
Although these coils may be wound similarly

to ordinary transformers, ordinary honey-
comb coils may be used with the same
efficiency,
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2176-B, and the other end fastened by threading
it through two small holes drilled close to the other
end ef the tube. This coil is then fastened to the
baseboard by mcans of an angle supporting-bracket
as shown. Fig. 2176-B also shows the method of
placing coil L3 m proper relation to coils L1 and
1.2. The distance between coil L1 and L2 is not
a very critical detail and the windings may be
placed about 4 inch apart.

The relation of coil L3 to L2 is best determined
after the set bas been placed in operation. Fig. 2176-
B shows the smaller form on which coil L3 is
wound, mounted only temporarily on the baseboard.

50 to 60 K.C. Filter and Intermediate Transformers

Fig. 2176-C shows the design of an efficient in-
termediate-frequency transformer which operates
very efficiently at a peaked efficiency of between
50 and 60 kl]ocycles (6,000 to 5,000 meters). The
correct amount of iron core to be used must be de-
termined experimentally.

Fig. 2176-D shows the design of a filter trans-
former which may be very easxly constructed and
designed to operate in conjunction with the above
mentioned intermediate-frequency transformer. The
coil consists of two ordinary 1250-turn honeycomb
coils mounted as illustrated.

Fig. 2176-DO shows the construction and details
of an, oscillator coil for the above-mentioned.

Tropaformer

The tropaformer is an efficient tuned intermediate-
frequency transiformer; its amplification peak may
be varied between 2,000 and 7,000 meters (150 to
43 kilocycles).

The complete details of this transformer are shown
in the illustration Fig. 2176-E, It will be noted that
a variable condenser is permanently mounted on
cach transformer. This_condenser is connected
across the secondary winding; and in this way each
transformer may be accuratcly tuned, making the
intermediate-frequendy amplifier very selective and
efficient.  Mica-insulated variable condensers are
used because they occupy, less space than those em-
ploying air as the dielectric. These condensers have
a maximum capacity of .0005-4f. and, in connec-
tion with the coils used, the transformers may be
tuned to any wave- length ranging from 2,000 to
7,000 meters. Although the coils used in these
transformers were wound by machine, they may
easily be wound by hand, haphazardly, on a suitable
form, or spool. The munber of turns, which in this
.case is 440 .in each coil, is not critical. Two coils
comected in series form a secondary, and one
coil forms a primary. It is important to sepzuate
the coils at least a quarter inch. The core iron
nsed is exceptionally thin, japanned silicon steel.
This steel, which may be obtained from manufac-
turers of iron-core radio- frequency transformers, is
not the same as that used in the construction of
audio-frequency transformers. When constructing
these transformers, it is important that all coils
be wound in the same direction and placed on the
core, as shown in the illustration. The leads are
1ettered to correspond to the vacuum tube connec-
tion.”

The_ design_for an oscillator coil to operate in
conjuriction with the above-mentioned intermediate-
frequency transformer, and which combination may
be used for the construction of the popular Tropa-
dyne receiver, is as follows:

The two windings (plate and grid) are wound in
the same direction on a tube 3 inches in diameter
and 4 inches in Iength The plate winding consists
of 24 turns of No. S.S.C., whereas the grid coil
consists of 29 turns ot No. 20 S.5.C., and has a
center tap (1414 turns). For exact specifications
and details refer to Fig. 2176-F.

TWO-STAGE AUDIO-FREQUENCY
AMPLIFIER CIRCUIT

]EQ 2177) Mr. J. L. Sherman, Logan, Ohio,
asks:
Q. 1. I have at present a one-tube regenera-

tive receiver which operates remarkably well. I
ould like to add a two-stage amplifier to it so
that a Joud speaker may be used. Can you supply
me with a diagram showing the method of con-

necting the various instruments together?

1 The diagram you request is shown in
(Fig. Q.-2177).
first,

these columns
after the

Jacks are used

detector, and second stages, so

'

440 furig
#30 5.5

The design of a tuned intermediate frequency
transformer, employing an iron core. small
variable condenser, approximately 00025-;;}.,
is connected across the secondary and varies
the wave-length range from approximately

2,000 to 7,000 meters.
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( DOUBLE
CIRCUIT
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AFT
5:1 RATIO AMP
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AMP. JACK
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Q. 2177.—The circuit diagram of a conventional two-stage audio amphﬁer, with jack connectxons

after each stage. T

amnhﬁer may be added to a one-tube receiver, or any other type in which

audio- freqL,ency amplification is desired after a detector tube.

that any number of tubes within the receiver may
be used.

Q. 2. Would it be advisable to add a stage
of radio frequency amplification so that greater
distance may be obtained, or would you_ advise
constructing an entirely different receiver? The
present receiver’s range is limited to approximately

,000 miles, varying with conditions. Would like
something more consistent.

A. 2. Radio frequency amplification will en-
able your receiver to obtain stations that are far
distant, its range being dependent upon the number
of stages of this type of amplification that are

employed, besides several other minor factors. We
refer you to the Browmng—Drake receiver pub-
lished " in the February, 1926, issue of RapIio

NEews, which incorporates a stage of neutralized

4T *7055¢ C‘;nfc’r 29T #2055¢
a

2176-F

Constructional data of an oscillator coil to
operate in conjunction with the tuned inter-

mediate-frequency transformer; designed so

that it may be used in the Tropadyne, which

receiver incorporates both detector and oscil-
lator in one tube.

radio frequency amplification along with a re-
generative detector, and two stages of audio fre-
quency amplification. _Perhaps you can rebuild
your present receiver into this type which is un-
usually efficient and popular. We cannot advise
exactly, since you do not state the particular
circuit characteristics of your set.

DeFOREST D-10 REFLEX RECEIVER

(Q. 2178) Mr. S. M. Marks, Salina, Kansas,
wants to know:

. 1. Last summer I met a traveling man who
always carried around with l-nm a portable four-
tube set, entirely self-contained, with hatteries, loop,
tubes, and hea phones, altlmugh loud speaker re-
ception was easily possible. The receiver, he told
me, was manufactured by the DeForest Radio Com-
pany, and was of the D-10 type. From ‘the un-
usual way it operated, it seemed to be tremendously
efficient; and I would like to construct a receiver
similar to this, so that I can use it on vacations,
trips, automobiles, tours, etc.

The D-10 DeForest receiver is a portable
reflex set constructed so that it may be used for
just the purposes that you enumerated. The cir-
cuit diagram of this receiver is shown in these col-
umns.

The transformers indicated as R.F.T. are of the
ordinary untuned type, such as the Acme, Erla, De-
Forest, All-American, etc. The audio-frequency
transformers should preferably be of the low-ratio
type, 5:1 fox the center A.F.T. and 334 :1 for the
end 'A.F.T.s. The variable condenser used is an
ordinary OOOJ-uf preferably of the straight-line-
frequency type, as this type of condenser will allow
greater selectivity on the shorter wave-lengths. The
vernier condenser is an ordinary 3-plate condenser;
although the midget balancing condenser made for
neutralizing - purposes may be used successfully.

hen the set is to be used with an antenna and

ound, it is necessary that an antenna inductance

e connected to the posts marked “A” and “G” to

obtain greater selectivity, The secondary winding
of this coil is connected to the above-mentioned
posts; whereas the primary winding should connect
to the antenna and ground. These two may be
wound on a_ 3-inch tube; the primary consisting of
10 turns of No. 22 DSC wire and the secondary 44
turns of the same, wound half an inch away from
the primary winding. A filament-control )ack is used
aiter the third tube, so that when the plug is placed
in this jack the fourth tube automatically goes out.

RADIO OSCILLATOR FOR MEASURE-
MENT WORK

(Q. 2179) Mr.

to know:
Q. 1. I would like some informnation relative to
the construction of a radio-frequency oscillator to be
used for calculation work, measuring of transformer
curves, amplification peaks, etc. The conventional
radio-frequency oscillator employs two tuning con-
trols; it is, therefore, unsatisfactory for my pur-
pose. Can you furnish me with a circuit diagram of
a device of the type, which only employs one tuning
control ; preferably something akin to the one you
used in your lahoratories, as I assume yours must be
a simplified affair, from what I read of it in your
articles dealing with your calculation work?

A. 1. A circuit diagram of a radio-frequency os-
cillator, similar to that used in the Rapio News La.
boratories is published in these columns. But one
tuning control is used for changing the frequency
generated by the oscillator, unless an extremely radi-
cal change of 300 or 400 meters is desired; in which
case the position of the switches on the various taps
leading to the coils, should be changed The vari-
able condenser is of .0005- uf. capacity. The induct-
ance coil's size is dependent upon the frequency
range to be covered. For ordinary purposes, (coin-
ciding with present broadcast range) a 44- turn
winding, on a 3-inch tube with No. 22 DCC wire,
and tapped every fourth turn, will be entirely satis-
factory.

. 2. Can you furnish me with the formula for
determining the capacity of parallel-plate conden-
sers, also recommend some particularly good book
whul:(h deals with radio principles and calculation
WOr:

Barratt, Brookville, Ind., wants

A very good book in which radio prm-
c1ples and calculations are thoroughly dealt with is
“Principles of Radio Communication” by J. H.
Morecroft.

The formula for determining the capacity of
parallel-plate condensers is:
S(

C=2.246X-

X102 f.

*S is the area of one plate; N, the number of

20T.30T. 45T 65T o o
NO.30 OR 32
CLOCKWISE

HT. 15T

2
15T. 20 TURNS SPACE WOUND
NO. 32 8

2176 DO.~—The_design of an oscillator and

an oscillator cml in conjunction with a -.0005-

mid. condenser, in a super-heterodyne receiver

employing 50 to 60 KC type intermediate fre-
quency transformer.
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The de Forest D-10 reflex circuit, employing 3 radio-frequency stages of amphﬁcatxon crystal detector rectification, two stages of reﬁexed audio-

frequency amp]lﬁcatxon and one stralght stage of audio amphﬁcatlon
be found to be exceedingly satis!

plates: 1), the distance between them; K, the di-
clectric constant of the miaterial between the plates.
S is in square inches and D in inches.

Values of K (Dielectric Constant)

=3

Hard ruhber aoo
Para 500006

Papcr

Sulphur

Shellac ‘

Wood, maple, dry .
Wood, oak, dry

Molded insulating material, shellac hase...4
Molded insulating material, phenolic base
(FrRBNE) coo0000000000000000000
Vulcanized fiber ...
Castor oil
The maximum capacnty of a variable condenser of
semi-circular plates is given helow, in which Ry is
the outside radius and R, is the inner radius of the
plates. The other symbols are as in the formula
above. (R;, Ry and D in mches)

(N-1) (Ry*—Rs)
C=3.583K—————

FON NOAWANWRRD
Nt

.5
7

X10-74f.

]]-002 MF.

T W 5000 onms

.0005

O
+

HIGH
VOLTAGE

Q.2179-A

Schematic circuit diagram of a laboratory type

oscillator. This instrument is employed ex-

tensively for measurement and calculation work

of radio apparatus. It can also be calibrated
and used as a wave-meter.

This is an excellent combination for portable types of receivers; and will
actory and efficient when used in conjunction with a loop.

CAPACITY OF TWO CO- AXIAL
CYLINDERS

This is included bhecause of the interest in
Hazeltine's neutralizing capacity, which consists
of two wires separated at their ends by a narrow
space and having a co-axial cylinder around them.

C = kI X 10-6 mf.
where 1 is the length and k is a constant as
given in the following table, rl and r2 are the
1adx' of the outer and inner cylinders.

r1/r2 k r1/r2 k ri/r2 k
1.01 142.5 1.10 14.8 2 2.04
1.02 71.3 1.2 7.75 4 1.02
1.04 36.1 1.4 14.33 6 .79
1.06 24.2 1.6 13.00 8 .68
1.08 18.4 1.8 2.40 10 .61

The T Want to Know Department cannot under-
take to supply picture diagrams of the circuits
which it publishes; the schemat:c diagrams. which
are standard, are made as plain as possible and
full information is given with them. When pic-
ture diagrams are requested we will, however. give
information where they may be had, in case they
are available elsewhere.

Broadcast Station Call Crossword Puzzie

4
KEY TO STATION CALLS K‘EY TO STATION CALLS

Horizontal: 5 [ Zer'tffdl: ¢ Stasi w .
Location of Stations Wave-Length ocation of Stations ave-Lengt
1. Tacoma, Wash .250 5 (I)‘aﬁﬁy, dV\’ashf iie.. 246
e p : P gt G

3. Yankton, S, e 0000

5. Harrison, Ohio 4. Arlington, Va,

5 Oakl[a\nd, ICalié. 1 12 13 g g‘%\\z:g{, \gésh]

G, B[Slasngl‘?eis, alit. 7. Salt Lake City, Utah YT
11. Cllicaéo, ISR 14 8. San Jose, Calif. . .231
12. Everett, Wash. .... 9. Lincoln, Nebraska .275
13. New York, N. 10. Providence, R. I 305.9
14. Portland, Ore. 17 11. Chicago, 1ll. 302.8
15. Toledo, Ohio 12, Qakland, Ca 240
16. Baltimore Md. 13. Chicago, Tl 266
17. Yellow S‘prmgs 19 14. Clarinda, Towa 242
18. Cedar Rapids, Towa 15. Escanaba, Mich. .256.3
19, TFall River, Mass. . 16. Houghton, Mich. .. .263
%(3 lﬁawrgr;’cebur% Tenn. 22 %; Slézilgn%e‘?hxo 3534
25 Minneapolis, Minn 19. Rossville, N. Y. .. 273
25, Chicagop L 20. Northfield, Minn. .336.9
26, El Paso, Texas ...... 25 21. Philadelphia, Pa. «....... 508.2
27, of Towa 22. Birmingham, Ala. ...... 248
27. Des Moines, Iowa Z2. Snmingam Ao
%5, Stevens Potat, Wi 28 23 Madisen Wis, Bt
30, Deneer, Color, e 25, Richmond Hill, N. V.'.'212'6
30. DTenver, Colo. agapo 2% Lammone Ky. . X o
gfl> l's\e“{{ YorkWNh 3N 27. Kansas Ci‘ty, Mo. .

5 Now Yo k, R 29, Miami, Fla. .....

L T 30. Los Angeles, Calif. .
3. Indianapolis, I 34 31, Kansas City, Mo. -.... .- 365.6
i e 32 San Jose, Calif 1111 231
37. St. Louis, Mo. .... A A T R 13
38. Springfield, Ma:s 15 h h B
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RCA powet Ra,dwtrons

‘bigger
vol_ume

WlthOU't_;"
distortion.

([)RIVE a car uphill beyond its
power—and the motor knocks.
Drive a radio set beyond its power
—-and the last tube chokes, the
loudspeaker blasts. The RCA

Radiotron UX-
112, storage bat-

tery power tube . ; .
P60 power Radiotron has just one
<~  function—to stand the strain the
. U > ‘ : .
§§3,'°;:;,’"bm§fy last tube gets. More power can
poed ‘“_bgz; 50 flow through it withour choking
<~ or blasting and it means a decid-
One of these tubes, A, =
e edly clcarer,ﬁner tone—at a great-
uses extra batleries er volume.

and gives greater
- volume of tone.

Use quality you know

You would not use any but a MAZDA
lamp. Why use any but an RCA Radio-
K 1ron? They are made by the same skilled
workers, backed by the same research labor-,
atories. But the Radiotron is far mose
delicate to make, Besure allabe tubes in
your set are Radiotrons. And keep a spare
handy.

RADIO CORPORATION OF AMERICA
New York Chicago San Francisco D

MADE BY THE MAKERS OF RADIOLAS e
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LYNCH

METALLIZED

RESISTOR

The old carbon lamp con-
sumed more current to give
less light. Tungsten, which
is metal, proved more effi-
cient, more dependable.
Metal long has been
recognized as the most effi-
cient of electrical conduc-
tors. The Lynch Metallized
Resistor gives non-arcing,
conductive resistance. It
marks as great an advance
asdid the tungsten lamp.

Arthur H. Lynch

“FIXED RESISTOR

INc.
NEW YORK NY

PRICES:—
.25to 10 Megohms S50
above .01 to .24 75
.001 to .01 ¢ $1.00
Single Mounting .35

Warranted —

Absolutely Noiseless
Permanently Accurate

Dependable !

OMPRISING a concentrated metal-

lized deposit one-thousandth of an
inch thick upon a glass core and sealed
within a glass tube, each LYNCH
METALLIZED FIXED RESISTOR wins in
the exacting tests of time and service.
This better-built product has been
endorsed by leading engineers and ex-
perimenters and the test laboratories of
the leading magazines.

If your dealer cannot supply you, it will
pay you to wait for the mail—we ship
postpaid,and Lynch products are sold on
a money-back guarantee.

Dealers—Worite us!
ARTHUR H. LYNCH, Inc.

Manufacturers of Radio Devices
Fisk Bldg., Broadway & 57th Street
New York, N.Y.
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The [deal Radio Set—
Results of the $1000.00
Prize Contest

(Continued from page 10)

smile; but there will be found in others the
germ of a feasible improvement in efficiency
or convenience, or the suggestion of a hith-
erto unvoiced want.

REMARKABLY WIDESPREAD RESPONSE

The distribution of the participants in this
contest was surprising even to the editerial
staff of Rapro NEews; among the replies

- which poured in were letters from Madras,

Illdla, Shanghai, China; from the Phlllp—
pines, as, wcll as Hawali, Alaska and the
Canal Zone; from all parts of South and
Central America and from all over Europe,
as well as the United States, Canada and
Mexico. Notwithstanding the widespread
nature of this plebiscite, the entries which
came the farthest did not show any striking
contrast to the others; except that a much
larger percentage of the replies from the
Spanish-speaking countries expressed a

RULES OF THE CONTEST

(1) Anyone may enter this contest, with
the exception of the employees of the Ex-
perimenter Publishing Company and their
families.

(2) It is not necessary to draw the de.
sign upon the blank on the front cover of
this magazine. Thre design may be traced
or copied or drawn from jmagination.

(3) Any style of radio set is eligible,
whether sloping panel, straight panel, set
without a table, console type, portable, etc.
The set may be for aerial or for loop, with
or without built-in loud speaker, as fancy
dictates. Sets may have any kind of con-
trol, whether by regular dial, vernier dial,
dials behind the panel, or new vertical dials.

(4)  Any number of designs may be sub-
mitted by contestants.

(5) No design can be submitted in pen-
cil drawing. It must be executed either in
ink or india ink, water colors, oil colors,
etc.

(6) A description of 100 words or less,
stating your reason, why you think your par-
ticular design is best, must be PASTED
on the back of the design. This description
to be either typewritten or penned in ink.
No pencil matter can be considered. Your
name and address must be included in this
description. Descriptions or letters attached
with pins or clips are ruled out.

(7)  All designs must be sent in flat.
Those received rolled will be rejected.

(8) This contest is NOT a technical
one. The judges are not concerned with
what is behind the panel. Thus, for in-
stance, a single dial may control three or
more condensers, but no technical de-
scription of what is behind the panel is
wanted or can be included in the descrip-
tion. It is up to the set manufacturers to
build sets according to the wishes of the
American public.

(9) Where a concealed loop or con-
cealed loud speaker would not show on the
face of the drawing, it is desired that you
include this in your written description of
the set. If an unusual design is submitted,
the location of the loop aerial or Jloud
speaker can be indicated by dotted lines
on the face-of the drawing, or by indicating
arrows, etc.

(10) It is permissible to use colors on
the designs, if desired, although the judg-
ing of designs will not be affected thereby.

(11) In case of a tie, identical prize-win-
ning answers being submitted by different
contestants, identical prizes will be awarded
to those tieing for the prizes,

(12) Entries submitted in this contest
cannot be returned to contestants.

(13) This prize contest closes April 20,
1926, at noon, which time all answers must
have been received at this office.

Prize entries not adhering to the rules
will be disvegarded and thrown out from
the contest.

s

preference for a very light and conveniently
portable set.

A very large number of entries showed
that much time and thought had been spent
on them, although their senders had not al-

Radio News for July, 1926

I
12-Cell — 24-Volt /
Storage‘B’Battery

Positively given free witheach
purchase of a WORLD *“A’"
Storage Battery. You must
send this ad thh your order,
WORLD Batteries are famous
for_ their guaranteed quality
andservice. Backed
of successful manufacture and
thousands of satisfied users.
Equipped wnth Solzd Rubber Case,
nn msu 0 against acid and leak-
. You ssve 60 pe!‘ centand geta

z-Year Guaramntee

nd in Writing WORLD Bat-
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Many Earn
$50 to $250
a week Let us start

you making
big money with & camera. No
experience needed. Spare time
work, big-paying positions, or a
business of your own. - Op-
gort\mlcles everywhere in all
ranches:  Motion — Picture
Camera Work, Portrait and
Commercial Photography.

CAMERA GIVEN -

Your choice of real Motion Picture |NOTE: I you
Camera or professional View Cam- |prefer to come to
era, genuine anastigmat lens. Ex- [our New’ Ycork or
perts train you at home to become |Chicagzo Studios

for personal in-
struction, day or
evening  classes,
write for Catalog
R-56 to nearest
address: 10 West

Professional Photographer.
Employment Service.

Write for
Book

Tells how to earn

ig money in this
!a.scinatmg \vork
S m ror

NEW YDRK INSTITUTE of PHOTOGRAPHY
12 W. 23rd St., New York City (Dept 56)

Free
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“WHy, there's really no deep, dark
secret about it. It’s simply knowing
what are the right size batteries to buy
for your set.”

“Yes, but what do you mean by
right size?”

“The right size depends on the num-
ber of tubes in your set. The more
tubes you have, the bigger the ‘B’ bat-
tery you need to give you long, eco-
nomical service. Just follow the rules
laid down by Eveready and you can’t
make a mistake.” These are the rules
and the results:

On all but single tube sets—-con-
nect a “C” battery*. The length
of service given below is based on
its use.

On 1 to 3 tubes—use Eveready
No. 772. Listening in on the
average of 2 hours daily, it will
last a year or more.

*NoOT! A «“C” batte?' greatly increases the life of
your “B” batteries and gives a quality of reception
unobtainable without it. Radio sets may easily be
changed by any competent radio service man to per-
mit the use of a “C” battery.

“We give our sets about the
same amount of use, but your ‘B’
batteries always last longer than
mine. What’s your secret?”

On 4 or more tubes — use the
Heavy-Duty “B” Batteries, either
No. 770 or the even longer-lived
Eveready Layerbilt No. 486.
Used on the average of 2 hours
daily, these will last 8 months or
longer.

The above rules will give you the
maximum of “B’ battery life and

LEFT » No.
486, for 4,
5 or more
tubes. $5.50.
Rigur- Ever-
eady Dry Cell
Radio 47’
Battery, 1%
volis.

Radio Batteries

~they last longer

economy. Of course, if you listen in
more than 2 hours a day, which is the
universal year-round average, your “B”
batteries will not last quite so long,
and if you listen less they will" last
longer. -~ Eveready “B’ Batteries give
a pure, steady, noiseless current, the
kind of current that is absolutely essen-
tial if you prize pure tone.

Send for booklet, “Choosing and
Using the Right Radio Batterles, sent
free on request. There is an Eveready
dealer nearby.

Manufactured and guaranteed by
NATIONAL CARBON CO.,, Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour—8 P. M.,
Eastern Standard Time, through the following stations:

wsal-Cincinnati
wram~Cleveland
wwJj-Detroit
wGoN-Chicago
woc—Da}{{en port 7
inneapolis
weeo{ $i7ed

WEAF-New York
wJyaR—Providence
weEI-Boston
wTAG-W orcester
WFI-Philadelphia
wer—Buffalo
WCAE—Pittsburgh
ksp—St. Louis
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Bradleyunits
No. 500 R
500,000 Ohms or .5 Megohams
Bndl:v\mk- are superior 0 other

and they are not affected by ac
mospheric changes or moisture,

Bradleyaunit

PERFECT FIXED RESISTOR

ADIO circuits frequently
call for a fixed resistance
unit. This is particularly true
forB-battery eliminators which
provide several B-battery volt-
age taps for the radio set.

Be sure to use Bradleyunits
for this service, because Brad-
leyumts are solid molded fixed
resistors calibrated with great
accuracy and fitted with silver-
plated terminal caps which

_can be soldered without dam-
" age to units. These units are

made in more than 20 dif-
ferent ratings, and will not
deteriorate with age.

For experimenters who prefer
1o build their own resistance-
coupled amplifiers, a special
set of Bradleyunits has been
prepared and sold in a con-
venient carton ready for use in
a resistance-coupled amplifier.

Be sure to order Bradleyunit
Amplifier Resistors from
your dealer, today.

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

Please send me your latest literature
on DBradleyunits and Bradleyunit
Amplifier Resistors.

Name.seooeseecscesssccasssssassene
Address.eeeecassossesssecaccacecsss

ceteciosesess sasssatosssssnns tosann

ways been careful to observe the rules un-
der which this contest was held. These,
which appeared in the March, 1926, issue of
Rapio NEws, are reprinted here.

In addition to this, many of the most
elaborate entries were decidedly freak sets;
and, as our announcement of the terms of
the contest explicitly stated, the chief prizes
were to be (and have been) awarded to
entries which are truly typical of the best
type of receiver design in majority demand.
To some entries, very little inferior to the
prize winners; or meritorious, but of a type
which had but a few advocates; or which
were very attractively prepared, but “freak-
ish”; or which showed real onfrmallty in
ideas, we take pleasure in giving honorable
mention.

HONORABLY MENTIONED

For Excellence of Entry or Originality
of Idea

M. Mayo, 193 Steinway Ave., Long Island, N. Y.
I Reed Golden, 343/ West 126th St., Cleveland

John H Ellison, Kramer-Crasselt Co., Milwaukee,

F. D " Van Volkenburg, 419 S. Westnedge Ave.,
Muskegon, Mich.

Alberto Farifia Rice, Buenos Aires, Argentina.

Raymond F. Devme, 3052 Kingsbridge Ave., New
ork, N.

C. Irwin Thxele,

Walter Rankm,
Petroleum Co.
\/Iauncxo Vicens, Barcelona, Spain.
E. Burr, 1840 Calumet Ave., Chicago.
Luis A. Moguel, 146 W, 105th St.,

558 Northampton St., Buffalo,
SS. San Zotico, Anglo-Mexican

I
New York,

Youn Coolumee, N.

H Brand garanac Lake, New York

J. L. Thouvenel, Tunnel City, Wis

Floyd Ahrens, Des Moines, Yowa,

Linus Adams, 112 Falconer St., Jamestown, N. Y.

Ray O. Brown 11 Farrand Park Highland Park,
Mich.

Aloysius Day, 2117 West 4th St., Chester, Pa.

George Rutan, New Market, N. ]'

Elliott Zerman, 302 Eighth St., West New York,

N.

Alhert]‘\l Reager, Birmingham, Alabama.

J Charles Riley, Elmira Heights, N. Y,

S. Miller, 3120 Broadway, New York, N. Y.

Jacob E. Salie, 1407 N. 33 St., ermmgham, Ala.
(Entry received too late).

Fred Uncles, Newcastle, New Brunswick (for ex-
cellence of description in the form of a sales-
man’s talk).

Mrs. L. T. Schults, Long Valley, N. J.

Miss Mary Fulton Mitchell, Tunbrxdﬂ‘e, Vt. (The
youngest entrant—aged mne)

The Air Service Radio

Laboratories
(Continued from page 13)

M

hand representing one loop aerial and the
pages on the other hand representing the
other loop. These two loops are mounted
at an angle with respect to each other in
the form of a “V” and are alternately ener-
gized, one loop transmitting the letter “N”
and the other the letter “A.”

The pilot of the plane in flight, equipped
with a standard receiving apparatus, may
maintain a fixed course by simply listening
in to the two code signals and guiding the
plane so that the intensity of the transmitted
signals is of equal strength. No matter
what the weather may be, whether in strange
territory or not, and regardless of drift
due to cross winds, the pilot of a plane navi-
gating by the aid of a “beacon” will be able
to hold a true course; for if he should de-
viate from it the difference in the intensity
of the code signals with respect to each
other will instantly warn him and tell him
whether he is off his course to the right or
left, and he can take the necessary steps to
correct it.

This method has been tested repeatedly
with planes in flight over long ranges, such
as between McCook Field and Washington,
and has proven to be highly successful, the
greatest error in course never having been
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“Built Better”

RESISTOFORMERS

Tested and approved by M.L.T.,
Yale, Radio News, Popular
Radio. and Popular Science.
Used by over 200 of Amer-
ica’s leading set manufacturers.

AEROVOX WIRELESS CORP.
489.491-493 Broome St., New York
Branch O,‘]su.c

O e O 0 e O e e

Velvet Vernier

DIALS and CONDENSERS

YOL control the reduction ratlo_with
this new NATIONAL, Type B, Velvet
Vernier Dijal. You'll be astonished at the
difference in the tuning of your set. Price
$2.50. Write for Bu]letm 109-RN.
NATIUNAL Co ANY, ine..
Ready. Presment

w.
110 Brunkhne St., Cambridge, Mass.

6-Volt

Storage
Radio’' A’

Most amazing battery value
ever offered! A genuine World
6 Volt Radm “A” Battery with

amp capacity for only
$5 00! Just the thing for Trickle

Battery
Charger. Famous World Qual-

00
$ C.O. D.
ity assured. Equipped with Send No

Solid Rubbey Case "

an assurance against acid and leakage. Order Now. .We
ship same day —by express C. 0. D. slglb_\ect to your eami=
nation on arnival. Eztra Offer: 59, discount for cash in full

) with order. ACT TODAY!
World

WORLD BATTERY CO.
Dept. 110,

STORAGE BATTERIES 12195-WabashAve. Chicago

LEE&MF‘WQMWW@

will move your speaker from room
{o room or to porely ¢ and lawn
20 FEEY COMPLETE WITH oonntcron 00

30 FeET coMpLETES] 40
50 FeEv camn:u‘l&‘:?

NEW YORR CITY
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BUILD YOUR OWN
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CONTAINS
6-PAGE LOGBOOK OF ALL
U. S. BROADCAST STATIONS

RADIO |
EXPERIMENTERS,
SEND FOR THIS
FREE BOOK
TODAY

THE BIG 1926 SPRING
CATALOGUE No. 16
68 Pages—600 lllustrations

Buy from Radio’s Oldest Mail

rder House

THE NEW RASCO
CATALOG No. 16

Contains the Following Hookups.

All Armstrong Circuits: These impor-
tant circuits are explained clearly. all
values having heen given. Just to
name a few of the Vaeuum Tube cir-
euits: The V.T. as a detector and one-
sten  amblifier; Suner Regenerator;
one-step radio frequency amplifier and
deteetor: three-stage audio frequency

E are the oldest established, exclusive radio

mail order house in the country. Our motto is

X “Quick Shipment.” All orders are shipped

within 24 hours. Quick, prompt, courteous 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 catalog. and you will
find them there. anything from a screw to copper
ribbon and telephone diaphragms, as well as thou-

sande 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, washs:
ers, selenium, tinfoil, switches, crystals, cap nuts,
Litz wire, cord tips, brass rods, resistances, name
plates, spring binding posts, switch parts, metal
ribbon, carbon balls, binding posts, all types. switch
boints, switch levers, lock washers, carbon grains;
ground clanips, metal pointers, insulated tubing,
low mwelting metal, antenna connectors, bus bar wire,
as well as thousands of others.

ARRY THE LARGEST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

amplifier; short wave regenerative cir-
cuits; 4-stage radio frequency ampli-
fier; radio and audio frequency ampli-
fler; inductively coupled amplifier; all
Reflex Circuits.

This catalog_is crammed full of small

If you will paste this coupon on a e L Y |

. 98 Park Place, New York
post card and mall today, we l Yeu may send me. without charge or obligation, your NEW

3 f 3 CATALOG Mo. 16. (Write on margin if you desire).

parts and radio findings. literally thou-

sands of them. nIn addition there is Wl“ be pleased tO send you our , ) e - l
llxl’:rcg‘ln useful  information  eontained new Catalog at once. @

RADIO SPECIALTY CO.
98 Park Place New York City




THE RADIO
TROUB[E FINDER

COMPILED BY THE STAFF OF

FIFONIL F7GRAO0HL OOy, JH L

64 PAGES
200 ILLUSTRATIONS
Size 6x9

Inches

T Radio
Trouble

Finder
—by the Staff of

RADIO
NEWS

No matter how much or
how little you know of your
radio receiver, this new
“Radio Trouble Finder”
book is going to be a big help.

It explains the common and special
faults of all the standard receivers of
today ; tells how to recognize instantly,
by various sounds, where the trouble
lies and also gives special simple tests
by which you can determine what is
wrong with your receiver. Then for
each particular fault there is explained
the proper procedure for correcting it.
All troubles and their remedies are
arranged in simple charts so that even
the most inexperienced radio user will
have no trouble in keeping his set at a‘l
times in first class condition,

All parts of the radio set are illustrat-
ed to show the layman how to proceed
in correcting faults.

Publ{shed by
THE E. I. COMPANY
Distributed by
Tue Consrap Co., INC.,
64 Church St., New York, N. Y.

SOLD ON ALL NEWSSTANDS

MORE PROFITS
for the Professional

SET BUILDER

We have an unusually interesting proposition
to make to the man who is now building (or has
the ability to build) radio receiving sets for re-
sale.

This is a real opportunity.
full information.

Gearhart Schlueter Radio:Corp.

715 Voorman Ave., Fresno, California

Write today for

‘Rubber Covered Insulators

Aetual Size

Neat and efficient. For antenna, ground and
for lead in wires. Small screw starts readily
and makes finished job. Great improvement over
ordmary large, uusightly insulators. They keep
the wires in place and out of the way. Packed
10 in a box, 25¢ at your-dealers or direct from us.

CULVER-STEARNS MFG. CO.
Worcester, Mass., U. S. A.

Learn Watchwork, Jewelrywork and
Engraving A fin trade commanding a good sal-

ary, and your services always in de-
mand. Address Horological, Dept. 5, Bradley Insti-
tute, PEORIA, ILLINOIS, for our latest catalog.

Write for Booklet
AMSCO PRODUCTS Inc.
Broome and Lafayette Sts.
New York City
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more than four degrees, considered remarn-
ably small for the distance flown. This
valuable aid to aerial navigation is a joint
development of the U. S. Bureau of Stand-
ards, the Army Signal Corps and the Air
Service and will do much, it is believed, to
further the efficiency of planes in flight.

The “beacon” method of navigation should
be of especially great help during sustained
flights at night or during adverse weather
conditions when it is not practicable to ob-
serve landmarks for correction of the course.

Finally, our inspection completed, we bid
adieu to our host and left the laboratories,
the high-pitched whine of the transmitter
generator singing in our ears as the engineer
radioed the plane roaring through the blue
above to “Come down, I want to try a
change in that control.”

And so the development of the radlo art
goes on and on unceasingly in this arm of
our country’s military defense. After what
we have seen we cannot but wonder what
new device the morrow will bring forth; but
of one thing we feel certain, that if the Air
Service is ever called into action it will nc*
be lacking the last word in modern radio de-
vices, for the Air Service Laboratories are
on the job to develop the hest equipment for
which it has need.

(Editor’s Note. Illustrations of airplane
receiving sets and the latest shielding
methods, as well as a description of the
new visual beacon for air pilots, will' be
found in March Rapio News, page 1277.)

$50 Radio Wrinkle

Contest
(Continued from page 55)

SR,
BN G

Ttz

to mend a tube in such a condition. A good
length of f{friction or adhesive tape wound
around the tube, so that it binds a portion
of both the composition base and the glass,

A tube that has become loosened from its base
can be repaired by winding friction tape around
the section where the tube and base meet.

will do the trick. There will be a certain
amount of flexibility or “play,” but not
enough to place any strain on the connect-
ing wires inside.

Contributed by Russell Bassett.

f
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Everyman’s Receiver—

he Fenway
(Continued from page 45)

Sun S

The instruments mentioned are connected
into the circuit, as indicated in the right end
of the diagram. Oncé again the batteries,
the aerial and ground—or a loop—are con-
nected, the speaker plugged in and—there
you are!

What’s that you say? There is no climax
to my drama! Oh, yes, there is! It. comes
after you readers have constructed my set.
It comes right in their own home, where all
good climaxes should come. When the
readers of Rapio News discover that this
set will function on either four tubes or
nine, when they learn that it will cover
wave-bands of from 50 to 600 meters, when
they know that the quality of reception
leaves not the slightest indication of the
mechanical—when they hear 3,000-mile sta-
tions with the volume of locals—and “may-
be” doesn’t enter into the scheme of things—
when all these events come to pass, that's
the climax.

LIST OF PARTS FOR FOUNDATION
UNIT OF THE FENWA

Antenna coil (for waves from 35 to 550

meters)

2]

1 R.F. coupler (detalls page 1657, June)

1 Oscillator coupler ( 4-1.5)

2 Mounting bases for couplers

3 Variable condensers, S.-L.-W., .00035-guf
(Ct, C2, C3

1 Panel, 8x28x3/16 inches

1 Rheostat, 6-ohm

3 Vacuum tubes, 201A type, and sockets

3 Vernier dials

1 Filament switch

1 D. C. jack

1 Grid condenser, .00025-uf., and grid leak,
2-megohm

1 Fixed condenser, 0.5-uf.

1 Sub-panel, 4x12 inches

1 Piece insulating material, 214%215x3/16

inches

Tap switch and 3 taps

Safety fuse and mounting

Milliammeter, 0-50

Voltmeter, 0-8-80-160 (special type)

Binding posts (A, G, —A, +A, —B,
B Det., two B Amp.)

Baseboard, 914x27Y5xY4 inches

4 Copper cans (3 are 5x6x6%; 1 is 4x4x4)

50 feet No. 14 or 15 rubber-covered flexible

O bt bt bt b

—

Y4 pocuad No. 32 copper wire, D.S.C. or

The constructional details of the foundation
unit will be found on page 1656 of the
June issue of Radio News.

The material for the complete Fenway re-
ceiver is estimated at $133.

At

. Sam Jones,
Radio Tube Bootlegger

(Continued from page 17)

of money,” says Mr. Horgan. “So it's bet-
ter for everybody.”
* * ok

Six weeks later, at San Francisco, I car-
ries my personal belongin’s off the Stec!
Bobolink, an’ takes 'em up to my shore-leave
headquarters, an apartment-house hangout
over in Oakland. In th’ basement of this
dump I rents a vacant storeroom, which is
to be my place of busines. Here I sets up
a board on a couple of soap-boxes: thershy
makin’ a combined counter an’ stock-shelf;
then I gets a old battered table, a comfort-
chair with a cushion in it, an’ a nice new sil-
ver-plated letter opener. My bheotleg radia
tube layout is nocw complete—except for th'
tubes.

These, havin’ heen ordered, soon arrive.
They come by parcels post, in four big car-
tons with a tag for a hundred plunks lashed
onto each carton. One of Uncle Sam’s post-
office’s hired hands delivers ’em, an’ separ-
ates me from four-hundred dollars for ’em

Any material which absorbs moisture and warps
will cause the dials to bind when used as a panel—
but Formica once mounted in the set, stays flat for
a life time.

Formica panels decorated in Veri Chrome are avail-
able this year in a wide variety of desighs — both
simple and ornate. A new satin finish of remark-
able dignity and beauty is being offered to set mak-
ers. Completely punched base panels and shelves
are also available to quantity buyers.

Formica Panels for Kits

Panels in gloss black Formica decorated in gold by the Veri Chrome
process are available for the following well known kits: Victoreen
Superheterodyne, Madison Moore Superheterodyne, Best’s Super-
heterodyne both 7x20 and 7x26 inches; Browning Drake National;
L. C. 26 Cockaday; General Radio Broadcast Receiver. See your
dealer or jobber or write us direct. Individual Formica panels of
any size are furnished in neat craft paper envelopes.

Write for booklet “What Formica Is”

The Formica Insulation Company
4618 Spring Grove Avenue, Cincinnati, Ohio ~

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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RADIO TOOLS

Combination Plier, Wire Cutter, Wire Former and
Wrench. Drop forged, slender but exceptionally
strong. 6 inches long.

No. 202—Combination Plier...... .
Side Cutting Nipper Lap Joint. For cutting all
kinds of wire. Jaws hardened and oil tempered.
Natural steel finish with polished Jaws Length
6 inches. No. 201 ......... oo .Price 75¢
Radio Tool Set. Contains the foliowing. I Ratchet
Screw-driver, 6% in. long holding all attach-
ments; | Blade, 55 x 3/16; 1| Blade, 3} x 1%4; 1
Blade 2}; x !4 ; | Countersink; 2 Socket Wrenches

. .Price 75¢c

for all smaII nuts; | Reamer to enlarge holes in

panel from*}% to V4; | Wrench, one end 5/16 in.
square or héx. for jack, other ¥4 in. hex., etc.
No.701 ................... Price per ‘set $3.00
Circle Cutter. It does three things at once. It
drills its own pilot, cuts out plug and puts bead
or scroll around the hole in one operation.. Cuts
holes 3 to 4.in: in diameter. No. 402 Price $3.00
Circle Cutter. Same tool but smaller and not fitted
with bead or scroll in one operation.

No. 401 .... Price $2.00
Screw Starter and Driver. Holds any screw by its
slot with a firm grip, makes it easy to place and
start screws in difficult places. All parts heavily
nickeled and polished. No. 304. .Price $1.00
Electric Soldering Iron. Operates elther on 110-
volt A.C. or D.C. The heat element is of Nichrome
which prevents overheatmg and assures the de
sired even . ¢ Size of ir ’

3%

all 914 "in.
Order all tools xorder\number AH

tmnsnb ation charges all:parts nf theiUn

possessions the same‘day as” theorder . is receive

MONEY REFUND GUARANTEE—If you are not sat-
isfied money will be refunded on return of goods.

m THE RADIOGEM CORPORATION

66-R West Broadway * New York, N. Y.
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so speedy an’ efficient-like that it fairly:
makes my head swim. Openin’ up the four
bo‘ces, I finds- my tubes safely inside, bright
an’ sparklin’. like a bunch of African (ha-
monds—each one. wrapped in mineral cloth
and packed in a small white carton without
no name or anythmg on it

A couple ¢ days later, my hundred-dollar
radio tube repair ad blossoms out in-a con-
venient radio-fan magazine; whereupon I
leans back in my soft cushioned chair, armed
with my silver-plated letter-opener, an’ joy-
ful-like awaits a blue shower of -money-
orders.

At last, however, a ma11-truck does -stop
in front of my basement door ; an’ the driver
drags into my bailiwick a bxg oaken box,
aboutytwo feet long, high, an’ wide, ad-
dressed to “Mr. Adonis P. Hawkins & Co.”
—this bein’ my prudent business alias. -

“Attaboy, Charlie!” I exclaims t’ th’ fisty
little old"bird I calls th’ Skipper, who I have
hired to help me handle th’ expected "deluge
of boxes of dead radio tubes for repair.
“Mmt be about-fifty burnt-outs in this ycung
piano case!”

Gettin' a hammer an’ a crowbar, we
fights half-an-houir with th’ box, an’hoth
works up a big ‘sweat, before we even get
th’ corner of th’ lid loose. But finally we
conquers it. Underneath the cover, we' finds
a tightly-packed mass of crumpled news-
papers. Wadin’ through about a féot of
these, we comes fo a large cardboard car-
ton, ‘about twelve inches square, which™ is
lashed up with a hunk of rope long enough
and stout enough to hang a gun-man. Cﬁt-
tin’ this carton open, we digs through some
more newspapers and excelsior packing;
then we comes to another box in the center,
about six inches square. Inside this is-more

‘paper and excelsior; and, at last, in the very

middle, is still another small carton; and ‘in

COMPLETE
ALL PARTS

DEALERS

who desire to handle our line.
for territory.

o et v s o o —— ——

Komte Corporation,
25-27 W. Broadway, New York City
Gentlemen: Please send to me’at once:
1 No. 100 Konite “No-Hum” “B” Elimi.
nator, as advertised, all parts, but unas-
sembled $10.50 [(J; 1 No. 101 Konite “No-
Hum” “B” Eliminator, assembled com-
plete, ready to work $12.00 [1; Payment
enclosed [}; Send C. O. D.

Name ......
Address .

‘We have an excellent proposition for those
Write or wire

tion.

either
noiseless.

My Price List

No. 100—Konite “NO-HUM” “B” Elim-

inator, all parts rcady to as-

semble ........ 5 1 0 50

No. 101—Konite “NO HUM” “B” Elim-

inator, completely assemb—

led, re’ady to operate...... $]2 00

IF YOUR DEALER CAN’T SUPPLY
-ME—USE COUPON

s A

The KONITE CORP.,

COMES THE'NO-HUM!

Ther are many excellent hlgh priced “B” Battery Elimina-
tors on the market today. I sincerely hope that among these
there may be some that are better
priced KONITE “NO-HUM”
any rate, 1 wish to be truthful in my statements rather than
claim the impossible.

Although I have been christened “No-Hum”, T admit right
here that on some sets you will get a hum on ’phone recep-
This, incidentally, is the case with nearly all ‘other “B”
Elxmmators, whether good, bad, or indifferent.
speaker operation I give absolutely no hum, hence my name.

I am not the prettiest looking, not the smallest, and not
the greatest “B”’ Eliminator that was ever made. B
am a real, hard working, honest-te-goodness low-priced “B
battery substltute, and will do the work efficiently, thhout
frills or trouble.

You can trust me to perform my duty at a price so low
that you can not afford to let the opportunity go by to ac-
And here is what I do:

I come to you complete at-the price mentioned. There is
nothing else to buy or to get.
it is my firm belief that the chemical full wave rectifier- sys-
tem is the best in the long run.
changed. A little distilled water is added once in six months.
There are no other adjustments, and there is never any diffi-
culty with me. There are, however, many new. improvements
in my rectifier system.

I replace your usual “B”’ batteries, and I operate directly
from your ordinary electric light socket.
60-cycle
I give full-wave rectxﬁcahon.

quire me.

for 90, 45, and
little over 100 volts.
out of order—no materials to be replaced—you never need a
doctor for me.

My operating cost is considerably less than $1.00 per year, as I draw
very lttle current.
up less room than Your G-volt storage
neatly finished metal case, and I have 4 binding Dosts. rubber-covered
cable, and a connecting plug.

My makers supnly all the parts seParately for those of my mends
who wish to
little higher cost.

Tse the coubon if you can not procure me from your dealer.

than I, the popular

“B” ELIMINATOR. At

But on loud

I use no vacuum tube, because

The chemicals are never

Yes, I work on
am absolutely

I have three taps
My maximum voltage is just a
There is nothing in my anatomy to get

Alternating  Current.

2214 volts.

I have a convenient carrying handle, and I take
battery. am enclosed in a

All this is included in the Drice.

““make their own. come combletely assembled at a

i 'I*’HHJI‘Z!HI{H:iH!TN!HI?!HIiMhl]IfHIH!

25-27 WEST BROADWAY
NEW YORK, N.Y.
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it, wrapped in soft cotton wadding, is one
solitary burnt-out radio tube!

Snapped onto it with a rubber band is a
scrap ofi paper bearin’ this brief scrawl—

“Mr. Adonis P. Hawkins & Corporation,
Dear Sirs:—After using this tube only three
years, it has burned‘out. Please fix it; so it
won't -do this again, and return by C. O. D.
Your truly, Roach P. Hogg.”

“One tube—well, it's a starter, anyway,” 1
observes, hopeful-like. I has th’ Skipper
pack one of my Royal Red Raspberry tubes
an’ forward it to Mr. Hogg, who lives up at
Petaluma, the Egg City, thirty miles away.

About three days later, somethin’ like a
thunder-storm or a’ explodin’ bomb busts
loose out in front of our basement-door—
an’ in flies an enraged-lookin’ lxttle fat guy
with a belly like a clam.

“Hey, you blasted crooks!” he howls at
me, ferocious-like. “Where's my tube?
Where’'s my tube? Hey, Hey! Where's
my tube?”

“What tube?” I exclaims, starin’ at him.

“My tube! My precious tube!” he half
yells an’ half screams. “The one I sent you
to be repaired! Where is it?”

“Why—er—we made an exchange,” 1 ex-
plains, uneasy-like. “You see, we don't re-
pair 'em right here; we send ‘em over to
Rumania, an’ it takes six months to get ’em
back. We carry a big stock—ahem—a big
million-dollar stock of repaired tubes on
hand; and when the burnt-outs come in, we
simply send back somebody else’s repaired
tubes; then somebody else later on gets
yours. It saves time.”

“Don’t you dare give my tube to some-
body else!” screams Mr. Hogg. “I tell you,
I want my tube back! Hey, Hey! My tube,
and no other!”

He jerks out of his pocket the white card-
board box with the tube I sent him.

“This thing! This!” he quavers, wild-like.
“Witly this rotten thing I can't even hear

OOP whose aerial hangs over the back
of my ~ch1cken-yard' When I put this devil
of a tube in my set, all my other tubes blew
up, and my storage-battery burst into flames.
Hey, Hey! I want my tube and my money
back! Both!”

Gettin’ alarmed, I hunts around in my
waste-basket, and fortunately I digs up
Mr. Hogg's dead tube. When he catches
sight of it, his eyes begin to shine, joyous-
like.

“Ah—there it is!” he cries, an’ snatches
it out of my hand and hugs it to his breast.
“My own tube! The tube I heard Copen-
hagen and Patagonia with! Hey, hey!
Now, give me my money back!”’

“But I'air’t even got it yet from th’ post
office,” T replies, sulky-like.

Then in walks th’ ma11 -man, an’ lays a
letter on my table. [t is an official post
office envelope, and is marked in the corner,
“C. O. D. Money-Order.”

Mr. Hogg's eye lights on it

“There it is, now!” he exclaims.

Slittin’ the brown envelope with my silver-
plated letter-opener, I pulls out a pale blue
money-order. It reads in favor of Adonis
P. Hawkins Corporation; remitter Mr.
Roach P. Hogg, Petaluma.

“That's it!” chortles Mr. Hogg. He
‘grabs it from my fingers, and puts it in his
pocket. “Hey, hey! Good bye!” he says;
an’ still fondli’ his old dead tube, he goes

out.

“Well,” T says, “I’'m gettin’ a hunch I
better put in a radio set to test out my tubes
with.”

No sooner thought of than done. I goes
uptown; buys a nice five-tube set, which I
brings back with me an’ sets up in my base-
ment. With this, I proceeds to do some
testin’. o

The receiver already has some tubes in it,
when I set it up; and I soon have a local
broadcast station roaring in, nice ard loud.
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A New 'a.d Advanced
- Model—
Norden-Hauc
Super-10

Highest Class Receiver i in the
World N :

Panel Size: 36""x9"'x1-4" Sy 'W'é'ié.hu 55 1b
HE NORDEN-HAUCK SUPER-10 is an entirely new and
advanced design of Receiver, representing what we bélieve”
to be the finest expression of Modern Radio Research

Engineering. It is the product of years of experience devoted

exclusively to the attainment of an ideal Broadcast Receiver—

regardless of cost.

Results obtained in every respect will upset all your previous

ideas of good radio reception.

Here are only a few of the host of features that place the N

NORDEN-HAUCK SUPER-10 far in advance of competition: e :

—10 tubes employed to givl: perfect reproduction with unlimited
range and volume power. .

—Super selectivity on all wave lengths.

—Built to Navy ‘Standards.

—Wide wave length range without change of coils, etc.
(Adaptable 35 meters to 3600 meters if desired.)

~—Use Loop or Antenna.
—-Simple to operate, having only two major tuning controls.
~—No Harmonics. Signals are received only at one point.

~—Special Power Audio Amplifier, operating any loudspeaker and
eliminates necessity of external amplifier.
—Can be operated directly from house current if used with

NORDEN-HAUCK POWER UNIT AB-2. ) 2

The NORDEN HAUCK SUPER-10 is available comp]etely con-
structed and Iaboratory tested, .or we shall be glad to supply the
complete engineering -data, construction blue prmts, etc., fot those‘
desiring to build their own recezver. B S

TEAR OFF AND MAIL .TODAY

Upon Request A complete catalog,

attractively illus- v
trated, will be gladly mailed without charge, l}?ﬁDf]]v.}l;lAUSK's .
or full size constructional blue prints, show- iladelphia, U. 5. A.
ing all electrical and mechanical data, will Gentlemen:—
be promptly mailed postpaid upon receipt [J Please send me without cost or obliga-
of $2.00 tion on my part, attractive illustrated
Write, Telegraph or Cable Direct to literature describing the new Norden-

Hauck Super-10.

NORDEN - HAUCK | 1 enclose 5200 for which please send

Incorporated tional drawings and all data for building
ENG]NEERS the Super-10.
MARINE BUILDING Name
Philadelphia, U.S. A, Address.

—r PESTE e

o by v v
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JUST OFF THE PRESS—

Fresh and New—Containing

The finest and most up-to-date list
of Broadcast stations obtainable—list-
ed by Call Letters, Wave Length and
cities, together with the broadcast
schedule of each station for every day
of the week. The book also lists all
Canadian and Foreign Broadcast sta-
tions.

n.ﬁuamnr

Comblned Wh

The second part of the magazine is
devoted to articles of interest to the
Radio Set Owner, giving him infor-
mation on all subjects he ought to
know, to better understand the opera-
tion of his Radio Set.

The third part contains a great
number of constructional articles to
delight the fancy of the hookup fan
on many modern receivers.

The fourth part contains a new sup-
plement of S. Gernsback’s Radio En-
cyclopedia, profusely illustrated and
complete in every respect.

In all a tremendously valuable book
to have on hand by every user of a -
radio receiver. The Call Book for
ready reference to stations received.
The constructional articles for data
on your new set. The Encyclopedia !
for an intimate and authentic knowl-
edge of Radio and the Listeners in-
formation for first hand knowledge on
how to care for your set and operate
it properly.

196 PAGES

If your dealer cannot supply you, LARGE SIZE g g
. 1 B une jssue IS now So
USE THIS COUPON 9 BY 12 INCHES everywheregby 60,000 newsdealers and

The Consrad Company, Inc.
szt 64 Church Streett New York, N.Y.

: T?fc%ONﬁRs‘?D e Vork, MY : 0 i o d
re| eet, , N. Y.
E Gentl:men Ir am ::;Ios(i)rrmg 50c. Please : Hundreds of to a?’)ifvsc()iseeaf:r (;r ::gi:?ier:liryuzgctf:
i . : X lealer
1 send me at once one copy of “Radio Review” 1 Illustrations coupon on this page for ordering.
a as advertised above. : )
1 i . . .
L 2 Published and Distributed by
.................................... u
1 1
'
8 Address ... i :
' '
: 1
a 1
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Then, openin’ the cabinet, I pulls out a tube,
an’ shoves in one of my Royal Red Raspberry
tubes. ~Instantly, the music is gone! The
set. is as dead as a Fiji-Island mission-church
on a man-eatin’ Sunday night. I pulls out
my tube, an’ tries another one From my
loud speaker comes a beller ar’ a howl, like
a’ animal-circus in a train wreck. Yaulfm
that tube out, I sticks in a third one. In-
stantly, from my horn comes a gratin’
crashin’ noise, like somebody grindi’ nails
in a coffee-mill, followed by a loud pop!
Then silence.

Peeriry’ down into the set, I sees that the
tube has gone out.

“Three men down!” I mutters.

I slips in another tube.

“Whroooo-0-0-0-0!” screams my set, like
a’ oncomin’ cyclone. The whole outfit lights
up with'a brilliant white light;- there is a
terrific bang! a shower of flyin’ glass; an’ a
lot of shootin’ fire an’ smoke.

“Help!” squawks th’ Skipper—an’ he
stre.aks it for th’ door; while from upstairs
again comes a patterin’ of stampedin’ foot-
steps.

Three hours later, I have finished testin’
my two-hundred radio tubes. Out of the lot,
forty-six will light, but make about as much
music as one of King Tut's candlesticks;
while most of th’ rest don’t even blink at
all, or tear loose with howls and screams
like a couple of Chinese wild-cats with their
tails tied together an’ slung over a clothes-
line, When I gets through, I have fifteen
tubes that seem to be good.

“Bour hundred dollars!” T muttars,
age-like.

Besides, I had spent a hundred plunks for
my ad, and three berries for my silver-
plated letter-opener.

About this time, I looks up to see a tall,
well-dressed, quiet-lookin’ man standin’ in
the doorway. .

“Mr. Adonis P. Hawkins?” he inquires.

“Yes, I replies; then I glances toward a
window out of the tail of my eye, and*won-
ders if I can bust out through it without
cuttin’ my throat on th’ glass—for this bird
has pulled back the flap of his coat and re-
vealed a U. S. post office inspector’s badge.

“What,” he inquires next, “is your con-
nection with the Three-R Radio Corporation
of Newark? Are you a member of that
company, of are you a

“Sucker,” I finishes for him.

“Oh, T see,” he says, droppin’ a pair_of
clinking handcuffs back into his pocket.
“Then you may be interested to learn that a
Mr. Horgan and a Mr. Love of that concern
are in jail for fraudulent use of the mails.
They are soon going to be private manicur-
ists to a rock-pile—and their striped b-v-d’s
won't be gold-plated elther. You'd better
stop doing business here.”

“That suggest:on sounds IlI\E a last week’s
newspaper,” I replies. “This dump is
closed.”

sav-
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R-200

Price, $8.00

\X JHEREVER tone quality, timbre, and per-
fect reproduction are paramount, Thor-
darson amplifying transformers predominate.

The better receiving sets of today are musical

instruments of the highest order.

More than

fifty of these leading set makers specify Thor-
darson transformers as standard equipment.

note reproduction.
type speakers.

THORDARSON

The R-200 is used in sets costing up to $2500.00.
A superlative transformer giving good
Ideal for use with cone

bass

Co.
Transformer Specialists Since 1895
World’s Oldest and Largest Exclusive Transformer Makers
CHICAGO, U. S. A.

MarvelousRadio
Invention Increases
"Summer Reception ®

[Eftarsee

Enjoy your radio set even
in the hottest weather.

This marvelous new in-
side antenna makes Sum-
mer reception a pleasure,
Increascs selectivity and

brings in distant stations
with greater elarity. Port-
able—hang it anywhere.
Endorsed by Radio en-
gineers and  set m\nus

Sent  prepaid for ’
Money -hack GT3 \R&\TE]’ Write for testi- @
monials and complete information.
FISHWICK RADIO CO.,
Elm & 137 Central Parkway West, Cincinnati, 0.

FREE !—
Radio Catalogue

Radio Parts of
the Best Qualzty

1. Right Prices

2. Quick Delivery

3. Dealer Cooperation
4, Complete Stock

5. National Advertising

CHICAGO
RADIO APPARATUS

415 South Dearborn Street, Chicago
Dept. RN

Insure your copy reaching you each month.
Experimenter Publishing Co.,

Subscribe to Radio News—$2 50 a year.
53 Park Place, N. Y. C.




76

o

i
Synchronized
Amplification

With the Miller system this is pre-
cisely what the term implies. And
this result is obtained by the use
of a horn‘properly planned, and
balanced “with the speaker unit.

Miller

Amplifymg‘ Horns

Kave air columns carefully designed to
attain the correct exponential curve.
Such horns reproduce. notes of both
hlgh and low frequencies with ex-
treme evenness of amplitude, full
volume, definition and superb color.

MILLER HORNS are made of an
ideal material—a rubber composition
which can be molded into any shape.
Light, strong, immune to atmospheric
conditions, inert. Practically eliminat-
mg horn dxstortxon and vibration, they
assure your set full justice.

Our engineers are at your service.
Send data: we’ll submit specifications.

The MILLER RUBBER CO.
of N. Y.
AKRON, OHIO U. S. A.

B-POWER UN(T S
$11.00 List

. In attractive Steel Case

Get facts from our engineering dep't.
Quotations to Set Mf’rs. on mounted
and unmounted types.

Fans—Improve your reception and lower

your cost. If your dealer cannot supply
you send order direct. Mail orders filled
now.

Dongan Electric Manufacturing Co.,
2977-3001 Franklin St., Detroit, Mich.

AERS of MERIT for FIFTEEN YEARS /7

Down With the Power

(Contiqued from page 59)

so. much..of a-standard camping equipment
ioday that-we merely mention them in pass-
mg

‘Theé antenna for a short-wave transmit-

“ter"need ‘only be 25 or 35 feet in length and

certainly that should not prove very difficult
to erect at a-camp site. There is no need
of installing an elaborate antenna system
when a single wire will answer the purpose
very well.

FOR THE COUNTRY BOY

If there are prospective hams who ‘would
like to get into the old game of brass pound-
ing, but who live in a community where
there is no electric power available, wé can
think of no better way to start out than
with a short-wave low-power transmitter,
such as we have outlined herein. There is
no necessity whatsoever for 100-volt lines
with which to run a motor-generator set,
when storage batteries or even dry cells can
just as well be used. All too often in iso-
lated districts there are inadequate communi-
cation facilities; for even though the tele-
phone is almost universal, there are thou-
sands of homes that ‘are equipped with no
type of communication whatsoever. Now
for a comparatively small outlay of cash
and very little trouble a short-wave trans-
mitter may be installed. The learning of
the code and the examinations that must be
passed- are not very difficult tasks and the
results, pleasure and convenience, are most
assuredly worth while.

BREAKING INTO THE CROWD

A. word now concerning the experimental
stages of a low-power transmitter. Do not
try to work your set when there are thou-
sands of hams jamming up the ether, espe-
cially at first. This is because the low
“peep-peep” is more or less difficult to dis-
tinguish until you have established a repu-
tation. By getting a reputation we mean
that until you are known on the air the
average ham will not listen for any weak
“peep-peep,” as the natural thing to do is for
any listener to tune in to the loudest sigs
he hears. However, if you work when there
are not so many fellows pounding the old
brass, the chances are much better that some-
one will pick up your “peep-peep,” and in a
little while he will be listenirig for you, even
though you work during rush hours. You
know as well as we do that there are always
hundreds of fellows who are only too glad
to help out the ham who is starting work
on a new set.

It might not be amiss to mention at this
point that unless any organization continually
gets new blood into its circle, that institution
will suffer; and, so far as we can see, the
ham fraternity is no exception to the rule.
The type of low-power transmitter, which
has been outlined briefly above, is a very
simple means toward the desired end of new
blood being introduced.. The cost is low,
when compared to the relatively high cost of
the installation and maintenance of a’ 100-
watter; and we are willing to bet that with
a low-power transmitter the ham will have
as much fun and pleasure as he could with
one that costs a great deal more. Besides cost
considerations there is the added thought that
he is doing something, in ‘an experimental
way, because there are many, many facts
that are still a mystery to the men who are
supposed to know, in connection with low-
power transmission on short waves. Go to
it, fellows, let the old power plant be re-
duced in output; bust out a 201-A, dig out
a couple of coils and condensers, and see if
you don’t have a lot of fun playing around
the shorter wave-length on low power.
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Better
Summer
Reception
with

ELECTRAD

Lamp Socket Antenna
HOUSANDS have found the

way to better summer recep-
tion with this simplest of all an-
tennas. Just screw it into any lamp
socket in the house and get volume,
distance, clarity, with a minimum
of static and of interference from
neighboring sets. End lightning
worrles.

Consumes no current. Absolutely safe.

Tested and certified electrlcally, At

most good radio stores, price. 75c; in
Canada, $1.10.

ELECTRAD

New York CltV

FOR CLEAR, QUIET “B” POWER

e

‘ RADIO
Storage “B” Battery

125 Lasts Indefinitely~Pays for Itself

24 Volts
Economy and performance unheard of bafote Rechnﬂrad atdaqms'zl&l-

bl st. Deli faili; that {1
g‘ppgu'\:r%d and Hoterae Bianaeca by teaainy Radio Aubhorities, includ-
% Fop. Hin oleornmrles Fop. 851, Tnst. Stardards, Badio News

2] Rubber e an nbaremte against acid and le.&su Erira
heavy glass jars. Heavy rugged plates. Order;yours to [l‘ "
atteries

SEND NO MONEY 335fam 5ewiitooin day arder

is received. Eltra offer: 4 batteries in Series (96 volts), $10,50"Pa; Pay
expressman efter examining batteries. b per cent discount for cash -
with order. Mail your order I

Wi BATTERY COMP.
1219 So. Wabash Ave., Dept.7 cago, I
MM Wor dio "A" Stor

e Famous 2d Ra
Prices: mlt.z 0 Amp. 1. .9.5 20 Amp. 813,25+ unAmp 814.00-
equippe Solid er Case.

Worldf

STORAG_E _BATTERI ES

A NEW
RADIO PLUG

Simple to use, gives per-
fect electrical contact with
any style tip.

Simply push cord tip
through plug, loop cord
and push tip back into
plug. Sent postpaid

on receipt of 50¢

CULVER-STEARNS MFG. CO.

Set your Raﬂle Dmls at 2’50

oters for
Hatrworlds Storage Banery
Station, SBC. icago.,

Watch for announcemem:

Worcester, Mass.




Radio News for July, 1926 77

NEW QRA’s

2AUA, Dramin Daniel Jones, 453 W, 152 St,
New York, N. Y. 180 -meters phone and CW. All
cards answered promptly.

2AYD, Michael Solomon, 1435 Minford Place,
(Bronx) New York, N. Y. Will appreciate reports
on signals and QSL all.

5AGT, Marcus C. McKenney, P. O. Box 115,
Waldo, Ark. 5 watts CW, 80 meters. Reports ap-
preciatéd. K

7MH, Oliver D. Perkins, RFD 1, Box 113, Mil-
waukie, Oregon. 735 watts, CRAC, 40 meters. All -
cards QSLd immediately.

9DBC, Joseph B. Tomczyk, 312 Fourteenth Ave.,
N.E. Minneapolis, Minn, 10 watts on 40 and 80
meters. W1 QSIL all reports

9DYA, Earle W. Mitchell, Newark, S. D. Low

power CW and fone. All cds answered and ap- U
preciated. sers
G-6YD, Chas. H. Green, 3, Hobmoor Road. s " = S
Small Heath, Birmingham, England, would be very - ay:
grateful for reports on his 45-nieter transmissions. o
All cards answered by return post. .
[ i Highlang Feise Ave.,

FQX’ April o5
‘v;.,,’zfe",ggl.ecm.?'df, 25, 1926
s casily o

809 g}

Radio Makes Factory

Work Congenial
(Continued from page 33)

e T R A e T T T

That set him thinking. He is an engineer—
a graduate of Massachusetts Institute of

Superiop Resultss

Technology—as well as a business man, and E carce], Sigzed) W;
possesses not only the engineer’s point of ! t S ué:a?,?re than neW“B”B t Wien . Bogerg
view, but also that of the business man who o esults combined witl, "*San Francs
has to meet commercial conditions; and, O'my, Wwith " 155
above all, that also of his personnel. at Maximum efficie

Competition is forcing radio manufactur- AVE um, A, _Mo(giyqtau timeg,
ers to seek new economies. All radio plants " —90 voltg, Max; ION. Tapgglzes FULL
are approaching similar levels of competition [Batteryforhighlmum Voltage 100, at 221,45
in machinery, equipment, methods of pur- ess thansoca €r voltage, ) Cost ;)f(Add”B”
chasing, price of raw materials and prompt- ; faCtured, not aear. Lastg fndeﬁniteloperaﬁon Frage 7 Sewan s
ness in deliveries. And every radio manu- SSembled. Qrde o Y. Many. Ny o

(

ngham, piger
your: 2d Blectrie (i 12- 1926
] " bai el bave tireq o,
SLY Elimi, s e

fiming
orky 5Lime

facturer knows that the varying grades of
competitive success will be decided by the
savings made through the elimination of
waste due to a high labor turnover.

TAKING FATIGUE OUT OF FACTORIES Y, .
. money wil’y 4 ¢ oUrn with
The significant increase in production after Y will be refundeq, Ut

i
the radio was installed in the factory seemed 8 FER

to demonstrate the worth of Hugo Miinster- 3 I 42§5ND ELE
berg’s theory that there is a close relation ¢
between economic output and the psycholog-
ical factors of fatigue and monotony. Most
of his workers were devoting themselves to
making a minute part of a part, which they
had to cut, shape or polish in endless repeti-

Superiop St,, Chicago, .

. A FERBENDE
tion. © Such work could not awaken any real Th c"é‘;,”‘{‘gﬂ'sfomun. SM"'fgmico.. 328 W. Superior st., Chicage
. 4 b »
interest among them. The demand for prod- Forbend wa v FENE g Smac.o.p, U gheioned.
ucts had grown until he was literally KT end 8- C. Model. O Seaa b, 6, o

H " i th equalied, - 5
swamped with orders. More room, more nndze,,f.;,‘,’glypg’lggénﬂ

machines and more workers. And still they
couldn’t catch up.

Then came the day when the loud speaker
was installed. Let the president of the com-
pany which tried this radio experiment tell
you how the quantity and quality of the out-
put increased—how radio became a reinforce-
ment in industrial efficiency. He says:

Senpa

“When a task is made pleasant, it is more

readily performed. Radio programs during ( \
working hours keep our workers happy and R A D I O
contented. -The freedom and contentment

which accompany home life are brought into NEW “SHO RT” JACKS I N V E N T I O N S

the factory. The workers show a personal Small — sturdy. Carter

interest in their work and this, of course, quality. Takes upsmliini- Protected by U. S. and Foreign Patents,
et} H 3 mu; k) 1 set. olde: .
has a distinct bearing on production. The lug;n “}’ifii‘}y“s ed perf MASON, FENWICK & LAWRENCE

cost of supervision is lessened because they

; mit easy soldering. All
give us their best performance. Our rec- 25(; ga. possibility of short circuit- . Patent and Trade Mark Lawyers,
6;@15 show that with the increase in output °  ing and leakage eliminated. Washington, D. C,, New York, Chicago
i £ H £x0 0208 Closed circuit Write for illustrated folder .
IO O Qi St D LS B W 30c. ea.  Any dealer can supply Established Over Sixty Years

fastly maintained. tn Canada: Carfer Radic Co., Limited, Toronto References: Life Savers, Inc., Port Chester, N. Y.;
“You may doubt it, but it’s true neverthe- - E 7 G T i W G 3 T R LT LR Rl

3 . ] (cast Biscuit Co., Seattle, W 3 Loft, Inc., New York
less, that the radio entertainment has made City; Sprague Wamer -& Co., Chicago; The Warren
conversation unfashionable during working Sopitignte, Ga; Rphadvin Co., New Orleans, La.;
lhours. We have proved that radio has-a
decided effect on the physical.well-being of

Send Description and Sketeh.
our employees and that it has brought about - X
a more favorable attitude of the worker. Insure your copy feaching you each month. Subscribe to Radio News—

toward his work. In other words, it makes $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
work more like play’ . .
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MAKE HUNDREDS OF
USEFUL THINGS AT
HOME WITH

“HOW TO MAKEIT”

Building your own home furniture, cam-
eras, radio cabinets, sport devices, etc., is
easy if you know what materials you need,
and have an illustrated explanation on how
to proceed. Then, too, you can save a good
deal -of money. by making these valuable

Contains things yourself.
116 Pages, - 300 “How to make it” a big book compiled
INustrations. from the gyefat mag:zine "Scien}fe an:l:l In-
Large Si vention,” is full to the brim with hundreds
rg.lnc;ng Ox12 of up-to-date things to make at home.
. reaes. Things that can be made by any man with
PRICE 50c only a few simple tools.

Almost every home h
Do you know that
making, and usefu
from the old springs;

NOVELTIES, the n
staff of SCIENCE &

how to make hun
mostly out of 0

house. 116 Pages, in )
and explanations ©

teresting things to

e i1s no en

oupon below.

FEvery page
NOVELTIES, you. Ther
contains 116 things you can m
Pages,hundreds
of sllustrations . o
and ispublished It 1s sold
in the big mas- NOW. “ you
azine size 9x12 special c

inches

ﬂ

d a copy or order direct. PRICE 50c.

as an old clock around—

¢ many surprising fun

a grea .
F made just

1 novelties can be
the gears, etc-

ew book, compiled by the
INVENTION shows you

dreds of wonderful Novelties,

1d scrap things laying around the

this book, show pictures,
f remarkable, 1~
ake in your spare time.

has a big, wonderful surprise for
d to the simple, magical

ake at home.

Buy your copy

n all newsstands.
you use the

r dealer cannot supply

t  SURPRISE YOUR
FRIENDS
MASTER MYSTERY

Read
“POPULAR MAGIC”

_ POPULAR MAGIC contains thousands of
slmple: entertaining parlor tricks, as many
puzzeling magical stunts and a whole book
full of mystic spirit novelties. A new set
of tricks for every day of the year. Com-
piled from the great magazine “Science
and Invention.'

Contains 116

GET THIS GREAT BOOK T
Ehock full of Tricks, Novelties, Mygt?ch‘vAe:[: Pages of Tricks,
ormances, Master sleights-of-hands, Gags, Hundreds of
Disappearing acts. All kinds of fun. Buy Illustrations,

Size 9x12 Inches

(

gl

S e Aok et 35

1 EXPERIMENTER PUB. CO., Inc. L
B 53 PARK PLACE, NEW YORK ~ 1
g GCentlemen: I am enclosing $.......... for one:

: copy of [JNOVELTIES;
M [0 POPULAR MAGIC

s NAME
! ADDRESS

1 CITY, STATE
1 (Check Books Desired)

Poe i U 0 0 0 e 0 N O

[JHOW TO MAKE IT; &

SOLD ON ALL

NEWSSTAN

Experimenter G
53 Park Place Publishing Co., Inc.

New York, N. Y.
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Radio for Every Sick Bed :

(Continued from page 19) §

mate the results of the work in terms of
statistics. The true measure of its worth
lies in the alleviation of human suffering it
has brought about.
FOR THE LONELY SICK

Not alone to hospital patients, however,
has radio been such a boon. Many invalids
and aged persons are left alone in homes
when the breadwinners are abroad. It has
been often made known to the staff of Rapro
NEws, as to other radio editors, what a deep
interest the shut-in takes in radio, when
fortunate cnough to have it available as a
hobby and a helper during long days and
evenings. It is a veritable life-saver. In
many homes, whose poverty is such that there
is Ilittle or nothing left from the family
budget above the bare necessities of life, the
simplest of radio sets would be a godsend
to a member of the family, young, middle-
aged, or old, who is confined by ill-health
to its narrow walls. In this city, during the
last Christmas season, a thousand radio sets
were given throuoh the New York World to . . .
as many shut-ins; and the stories of wonder THE ?jMNSPARENT RE SI STOR
and gratitude elxczted were most pathetic. ] 4 -

A similar theme, revealing the possibilities

of such a gift, and its value above anything ADISCOVERY that makes for greater accuracy, for absolute permanence,- and
clse to the unfortunate, was selected as the for the abolishment of receiver noises.

subject of the play, “A Radio Christmas In Glastor we have entxrely eliminated the use of xmpregnated fibre, papet or
Carol,” the third prize-winner in Rabpro similar substances for the resistance unit. We have replaced it with an entirely
NEws’ Radio Play Contest, which was pub- | new Daven discovery— ’

lished in May, 1926. It may be hoped that it ) DAVEN PROCESSED GLASS

will serve as a reminder, to the generous
and well-to-do, that such an act of kinduess
is scasonable at any time.

The result—a resistor that will carry the highest current known in_the field of
radio resistances. A resistor whose resistance can be accurately fixed and which
does not change—even with rough handling. Radio engineers have tested Glastor
for resistance—then abused it, shaken it. In testing again, they find the resistance
unchanged.

How Should Transformer

Curves Be Plotted?
(Continued from page 53)

. N. B. Glastor though embodying this vital new principle and though it has cost
far as the designer Of the .txansformer, or us thousands of dollars and more than three years of laboratory and field work. to
the 'expert mathematician, is concerned, it develop and perfect, is no higher priced than the old type Daven Resistors.

makes little difference what scale is used.
But, in order to. give the average reader a

Glastor comes in a complete range of resistance, .0025 to 10. megohms. Try it
in your own set. You'll notice the difference. Leading Radio Dealers are now
selling Glastor.

THE DAVEN FAMILY OF RADIO ACCESSORIES

better idea of the effect of a transformer on DAVEN SUPER AMPLIFIER DAVEN D R F COILS DAVEN TUBES

the current impulses flowing through it, this Revolutionizes Reception For the Daven “Bass Note” and MU-6 and MU-20, for Clear,
scale will be found helpful and useful; for DAVEN LEAKANDENSER other 1uneg:i£{:|ﬁ;§ Erequeney DAVEN REI;?;I"(I)‘I){WCOUPLER“
it will ,enab]e him ,bette,r to imagine the Resistor and Condenser in One DAVEN AMPLIFIER KIT Unit Mounting for Limited Spnc;:
changes in sound which will be caused at the | DAVEN RESISTOR MOUNT Complete set Daven Resistance  DAVEN RESISTO CONDENSER
output of his radio receiver by employing the Bakelite. For all tv : ¢ Coupling Units Type A. Space Saving. Moisturc-
transformer whose curve is shown in dia- SRS O L S DAVEN BALLAST RESISTOR Proof

gram form. In:other words, the scale em- Eliminmc(?oﬁhe&s:ttt,c Needless
§ . 1 rols, 5
ployed gives a curve whose height above the ﬁ FoToER, FRe:

horizontal scale at any given pitch is most or[ant T i B Shuo of Mt wmnme -
Rﬁe

RESISTDR

nearly proportional to the effect on the ear in detail_ what tnnmanve Hand-
3 sisfance | Glastol and w‘
of the reproduced tone. . . . Bisoovey | what e wil "da '\B V‘EW\R/WQO\WQQ&T\Jﬁ O iy S
In our next article we will consider in forgyouriradiofestd e_rl.r/ar pec'(a/w‘ at Dealors. O r
detail some of the requirements to be met, today, It is Free 2. U. S..Pat. OF. sent by mail for
A H 2 ; X 30c.
from the practical standpeint, by trans- 159 SUMMIT ST NE'WARK' N.J.

formers and other audio coupling devices.

A Three-Foot Cone
Speaker
g (Continued from page 39)
The cone may now be attached to the
unit and tested on the radio set. Care should
be taken in doing-~this as the cone is heavy
and it is apt to bend or break off the con-

TO CH ICAGO

When You Enroll—

Earn $60 to $200 a week in womierful Eleetrical Field,

i Comp]ete Electrical Training in a few happy weeks at
Coyne. Earn while you learn. You don’t need advanced

education or experience. Not g correspondence course.

i practical training under the most expert instruetors.
COYNE ELECTRICAL SCHOOL

p 1300 W. Harrison St., C

A Guaranteed Radio Tube
Within Reach of All

A tube for a dol Types
usao a'oal 401A$n

tnal order will 400
;:]onvmcg youdas nf.

as thousands o

(énlzers. (iBIuﬁ e 499A pach
ilver _with- Bake- 5

lite DBase), Send With Stand.

JUS . c . . B
nection link of the unit. It is advisable first your orders at once. Aafl Tubes
to position the cone in. the table; and then -l DL o

H.C-L ent Eo ctrical Scho
5 N be t T 5 .
Dealers, Write for Discounts Dty & 5M‘:’O#REE 'é?ecmﬂlsédol‘f"a'gﬁgﬁé Illz!ead Fere

]
GEM TUBE CO = Offer thhaut obligating me.

.Nrmw
(Dent N.) 200 B’way, N. Y. City

State St.. Chicago, IIf. IAcldress
Lafayette Bldg., Detru't Mich.

fasten the unit at- the proper place on the
back strip. The bent-back rim of the cone
is then glued, or fastened:with thumb tacks,
to the top, bottom, and sides of the table. It
is there draped by an ornamental curtain, sus- Yy State.
pended by rings from the rod across the ,""'-'."ﬂ""""""""""'

fop of the stand, and smnlarly fastened at Am N ; Science has inverﬁcRaEf n‘e‘\vAl]?iln% gocglK Now have it en

the bottom. i;gg‘zibq;ese%ﬁieet'f Gives b4 );(re:xt advantages otherwise im-
. Gr new bock just Dublished shewing many
In conclusion, this three foot cone-speaker new ideas. Also 8 new circloid eircuits, Address £leetrical

occupies-no more space than is required for FOR BETTER RADIO REPRODUCTION ﬁg:ea"g;"c;;nborﬁtlnnes, Dert. 177, 2500 OCottage Grove




t's Easy
toBuild a
Powerful Set

Using the New and
Improved FRESHMAN
"TRF"Low Loss Kit

Straight Line Wave Length
Condensers With Low Loss
Self Balanced Coils -~ * °
These are the iden-
tical units which 2 5
have made the :
FRESHMAN
MASTERPIECE
tactory built Receivers the World's
Greatest Radio Sets.
Complete instructions for building
this powerful five tube receiver,
written in plain everyday English,
together with actual size schematic
wiring diagram, are furnished with
every FRESHMAN “TRF” Kit
Sold by Authorized
Freshman Dealers Only!
CHAS. FRESHMAN CO., Inc.
Freshman Building, New York
2626 W. Washi Blvd., Ch
YAXLEY
Approved
- Radio Products
-( are Vital Parts of the
Most Popular Sets of
Leading Radio Manu-
facturers. The Wonder
AIR-COOLED
RHEOSTAT
Along with Yaxley
Jacks, Jack Switch-
es and Midget Battery
Switches is the choice
of careful factory and
\ home set builders.
at Radio Dealers
YAXLEY MANUFAI\?TURING CoO.
Dept.
9 So. Clinton St. P -

Chicago

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page book on Stammering
and Stuttering, “Its Cause and Cure.” It_tells
how I cured myself after stammering 20 yrs. B, N,
Bogue, 6957 Bc%ue Bidg., 1147 N, Ui, St,
ndianapolis.

-symphony orchestra.

|

Front view of the completed loud speaker. A
curtain suspended over the front will improve
the appearance.

the average radio set, is ornamental and in-
expensive, and gives remarkable quality of
reproduction. The sound, coming from a
large surface, is not penetrating. The low
tones come out with exceptional volume,
sometimes causing the entire floor of the
room to vibrate; the high tones are not im-
paired, and the carrying power or volume of
the sound is very great. The writer will
gladly answer any questions pertaining to
the construction and operation of this
speaker.

The following parts are required for
building the three-foot table-spealker:

Sheet Cone Paper, 38x38 inches;
Cone-Speaker Unit;
Top, 37%4x13x34 inches;
Sides, 3934x12x34 inches; "
Bottom, 35x12x34 inches;
Back, 3614x6x34 inches;
Iron Brackets, 2x2x14 inches;
Curtain Rods;
Cloth Curtain;
32 Wood Screws for Brackets;
2 Wood Screws for Unit;
6 Wood Screws for Back;
" Total cost about $17.00.

— N 00 k= ket IN) et et st
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Great Composers in
WRNY Programs

(Continated from page 21)

now broadcasting. It is under the direction
of Joseph Bonime, who is best known per-
haps to the American public for his work as
accompanist to Mischa Elman. The solo
violinist is David Robinson, and in my opin-
ion there is none better playing in any
The Edison Ensemble
ranges from ten to twelve instruments, and
renders programs of popular classics every
Tuesday night from 8.30 to 9.30.

Arthur Williams, vice-president in charge
of Commercial Relations of the New York
Edison Company, is a constant visitor. He
speaks fortnightly in a fascinating vein; in
the alternating weeks prominent soloists are
featured. Among others, Henri Scott,
former leading baritone of the Metropolitan
Opera Company, has appeared, and H. T.
Burleigh, the famous composer of “Deep
River” and many other of the now popular
Negro “Spiritual” melodies.

UNUSUAL EVENTS AT WRNY

The biggest recent novelty at WRNY was
the broadcast of a simultaneous musicale by

Raé’io News for July, 1926

«ADI :
QEVIED,
Radio Li ;
Guidc?ndcsatﬁlﬁg?k |
JUNE ISSUE:,_

NOW ON ALL

Contains—List of  all American
Broadcast Stations—with callz*"
letters, etc. o

Set Owners Information.

Circuit In?rmation.
Radio En_t_:y—dopediaf . L
50c THE COPY . ...
THE CONSRAD COMPANY; Inc.,

NEWSSTANDS = |

64 Church St., New York; N. Y.

22;
VOLT

unacid
everlasting
rechargeable

“pr
STORAGE
BATTERY

52.95

Includes
chemical

45 volts, $3.25; 90 volts, $10.00; 11215 volts, $12.50; 135
volts, $14.75; 157% volts, $16.80. Truly the biggest buy
today. [Easily charged on any current including 32 volt
systems. Any special detector Dlate voltage had. Tested
and approved by leading authorities such as Popular Radio
laboratories. Over 3 years sold on a non-red tape 30-day
trial offer with complete refund if not thoroughly satisfied.
Further guaranteed 2 years. Knock-down Kits at greater
savings. Complete ‘“Hawley’” ‘B’ Battery Charger $2.75.
Sample cell 55¢. Order direct—send ne money—simply pay
the expressman cost cn delivery. Or write for my free liter-
ature, testimonials and guarantee. Same day shipments.

8. HAWLEY SMITH

{
314 Washington Ave. Danbury, Conn.

The Year’s Most Remarkable
Receiver! Why Postpone
Building It?
Official Blueprints
Write for details.

FREE!

Fenway Rapio & RESEARCH
LABORATORY

890 Eighth Ave, New York, N. Y.

PATENTS

If you have an invention and desire to seture a

atent, send for our Evidence of Invention Blank

and free guide book, “HOW TO GET YOUR
PATENT.”” Tells our Terms, Methods, ete. Send model
or sketch and description of your invention fer INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & C0., Dept. 453 Washington, D. C.
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Rock Ferris; -organist, who was playing at
the West Side Unitarian Churcly, and Her-
bert Soman’s- Orchestra at The Roosevelt,
where WRNY has its headquarters, in the
manner described on a previous page.

Another novelty was the broadcasting of a
Bar Mitzvah, which is the orthodox Jewish
confirmation of a thirteen-year-old boy.
Rabbi Hoffman, who conducted the first
orthodox Jevnsh wedding over the air, of-
ficiated and Nathan Ratner was the vouthful
confirmee.

WRNY has been highly commended for
its simultanéous broadcasting of the dinners
of the United Jewish Relief Socxety Here is
the picture: on the nineteenth floor of the
Biltmore Hotel a great gathering of men
had come to hear Louis Marshall and Felix
Warburg speak, while on the first floor a

great gatliéring of women had come to hear |

Iannie- Hurst among others. WRNY un-
dertook to broadcast both dinners, and so
scheduled the speakers at hoth of these din-
ners that all the important speceches were
alternated on the microphone, without the
slightest hitch.

Perhaps some of you heard the “Phan-
tom Ship” which sailed out of port at
WRNY, manned by “The Buccaneers,” un-
der the direction of J. Kenneth Jones. The
captain’s daughter was none other than Joan
Lowell, prominent actress, who, herself, be-
longs to the sea. The ship went through
storm and calm, and encountered a pirate.
All the sounds developed in the studio gave
the illusion of a ship tossing through wind
and sea.

Perhaps vou also listened in when WRNY
gave Captain George Fried a memorial of
his visits to WRNY, and in tribute to the
part radio played in the rescue of the crew
of the “Antinoe” by the “President Roose-
velt.” Captain Fried received the gift with
modesty and gratitude. A copy of the me-
morial was given also to each member of
his heroic crew, as well as to all the radio
ced’'tors in this city and in London.

Everyone interested in the Iittle Theatre
movement has complimented WRNY on its
ingeniousness in getting together all the
participants in the Little Theatre Tourna-
ment. It was the first time they had ever
come together and all their plans were dis-

cussed. Representatives were present from
many states of the Union and from Eng-
land.

On Good Friday, Remo Taverna con-
ducted the tragic and immortal oratorio,
“The Seven Last Words of Christ.” Be-
cause of the manner in which it was .given,
ths event will go down as one of the finest
things ever broadcast.

Easter Sunday, WRNY began with chimes
at Grace Church and had many $pecial
services.

HOW NEWSPAPERS ARE PRINTED

Farly one Sunday morning WRNY car-
ried its microphones into the great building
of the “New York Times,” broadcast the
sounds of the press rooms, and carried its
listeners on a tour through the different of-
fices, news, editorial and business.

Speaking of newspapers, WRNY has ef-
fected permanent relations with the “New
York Sun” which is now responsible
for the sports and the commercial digest
news cvery night. If you want the best re-
ports on sports, just tune in WRNY, and
her Joe Vilas’s report direct from the Sun.
This comes every night at 7 o’clock.

The Theatre Press Agents had the time
of their life at their revel given at WRNY
on the cve of their grzat big benefit per-
formance. They produced an original
sketch showing the trials of the press agents,
in which there appeared the leading men and
women of the fraternity.

It would be unseemly to allow this month
to pass by without mentioning some of the

81

Eliminate bother
and inconvenience

Alwaysbuying batteries—set running
down—acid spilt on carpets. These
are frequent complaints of radio
owners—and all absolutely needless.

There’s one “A” power device—
Unipower—that will completely cure
your “A” power troubles. It replaces
“A” batteries and runs from the light
socket, recharging itself automatically
from the house current.

Unipower is economical—it will
pay for itself over and over in a short
time. Nc parts to replace—no bother-
some running down and recharging.

With Unipower, there is never the

loss of power that is occasioned by the
running down of a storage battery. Tts
rich, full power is constant; never-
failing, Let the nearest radio dealer
demonstrate it for you today.

4volt model, 60 cycles,
110-125 volt A.C. $35.
Designed for radio sets
using 199 tubes or equiv-
alent.

Prices west of the
Rockies slightly higher.
Special models, 25-50
cycles, are available.

THE GOULD STORAGE BATTERY CO.
Incorporated
250 Park Avenue, New York

Branches; Chicago, Kansas City, San Francisco

Unipower contains a
Balkite charging unit of
special design.

6-voltmodel, 60 cycles,
110-125 volt A. C. $40.
Designed for radio sets
using 201-A tubes or
equivalent.

Unipower

Off when it’s on—On when it’s off

[t's fine fo be a
Radio Operator!

So says Albert C.
Gould, 21 years old, a
Y. Institute graduate.
now Radio Operator
on the big S. S. Ameri-
can Shipper, running
New York to London.
You too can enjoy
yourself at good pay
as a radio Operatcr.
Send for booklet, “Op-
portunities in Radio.”

HOME STUDY OR CLASS INSTRUCTION

Y.M.C.A. RADIO INSTITUTE

158 East 86th St., New York, N. Y.

Three “‘E"" Straight. Line Rheostat

Patent

Ptrfect Control of Filament.
T'emperature

Perfect Reception depends
on a fine, smooth, dependable
variation of filament tempera-
ture in the detector tube. For
there is only one temperature
at which eﬁicxent reception 15

Pending,

critical Doint as
no other can. It
gives straight
line variation,
runs smocthly. is
absolutely NOISE-
LESS and once

illustration Y2 Size
6-15-30 Ohms “‘stays put!”’
By all means secure this precision instrument at once.
Ask your Dealer or order direct, giving us his name.
Price $2.50—Postpaid
ELECTRICAL ENGINEERS EQUIPMENT co.,

Radio r\nv-swn 708 W. Madison St.. Dept. 6,
CHICAGO. ILL. Circulars on Request




82

l—"’—'— SEND THIS IN¢ == == ==
Radio Institute of America )
324 Broadway, New York City
Please send me full information aboutl
your Home Study Course of radio in-
struction, I
mamew] (11 am interested in the complete course,
i lincluding code instruction, which qual- :
ifies for the U. S, Gov't Commercial or

Amateur Radio License.

[ I aminterested in the technicalcourse
for radiv dealers, jobbers and salesmen. l

Your Chance

Is Here!

There is a dearth of radio op-
erators—and our graduates are
, in greater demand than ever!

Radio Institute of America of-
fers you a thorough radio course
that secures your Government
License — leads right to your
first job. Classroom or home
study instruction. ‘That means
you can study in your own home.

For full information
mail the coupon.
RADIO INSTITUTE

- OF AMERICA

Formerly Marconi Institute Established in 1909

324 Broadway  New York City

The Famous Truly Portable

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of portables in size, Welg-h'c. ease of tuning,
eelectivity, d volume, and price.
Aerial, ioud speaker and_bat \tteries gelf contained.
Complete with tubes and battenes. 5125 00
$14150. Receiver only .

P-1 Kit Saves Yon Money!

Our offer of the Telmaco P-1 Receiver in kit form has

met with 1

parts, as built by us, lmludmg case, dnlleﬂ and en-
raved panel and iljustrated instructions. $80 00
omplet:

Ask your dealetor write us. Descriptive folder free.

Radio Division:

TelephoneMaintenanceCo.
20 So. Wells 5t. Dept. B Chicago,Iil.

Iy &

| Quality Radio &. blished 1918

100 AMP.
$10.50
RADIO BATTERY

SEND ,NO MONEY
2 Yr. Guarantee by
Thomas Witherbee

THOMAS BATTERY CORP.

511 W. 50th St., New York, N.Y.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publrshmg Co., 53 Park PL, N.Y.C.

prominent people who have been here, such }

as Col. Roosevelt, Bishop Manning, Sophie
Irene Loeb, Clara Clemens, the daughter of
Mark Twain; the cast of the “Alias the
Deacon” company, which brought Burton
Churchill, Virginia Howell, and John B.
Hymer; also Ernest Truex, Bide Dudley,
Phil Baker, J. C. Nugent, Ruth Nugent,
Mona Morgan, Grant Mitchell, Marguerite
Namara of “Pinafore,” and many others.

Another thing that should be recorded is
that every Saturday night the Drawing
Room Players are heard in original plays
based on “Face to Face With Great Musi-
cians.” * For each performance one com-
poser is selected, and a dramatic scene from
his life enacted. First came Bizet with
his drab existence of “one must live,” then
the laughing Rossini; then the tempera-
mental and selfish Waorner

The Reflex Fwe

(Continued from page 48)

ST

D
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{ The last ward in aerials—embodym'r the most ad-
vanced principles of aerial design. Consists of pure,
copper ribbon, heavily enameted, wound around sturdy,

Weather-proof rope. The Rope Core is guaranteed

to improve the summer reception of any receiver, to

secure greater distance with easier tuning and more
pelfect selectivity.

. $3.00 100 ft. ...
. 3.85 1 1501t ...

Window Lead-In

The Acorn fits into sash as pic-
tured. Made of pure copper
ribbon, Z2-inch wide, heavily
enameled by special Drocess.
Triply insulated with water-
proofed fabric.  Thousands of
users recommend them fer sat-
macmry service.

«ea 5.00
«es 7.00

35¢
Unenameled 25¢

Acnm Enameled Ribbon Aerial

Finest_copper ribbon—heavily enameled—cannot cor-
ial new snap ends thaf permit easy adjust-

to keep the short leads in the part of the
circuit in which they are most essential. For
convenience in wiring, the 1-ohm resistance

-unit should be mounted upon the negative

filament post of the last audio frequency am-
plifier socket. Referring to the picture, the
socket arrangement is as follows: 1. First
stage R.F.; 2. Second stage R.F.; 3. Third
stage R.F. and first stage A.F.; 4. Detector;
5. Second stage A.F.

The panel view of the Reflex Five, showing
the two tuning, and one volume, controls.
Courtesy Acme Apparatus Co.

The two units marked 10 are the aperiodic
radio frequency coupling transformers. It
is not advisable that the location of these be
changed appreciably, as feed-back between
them or, more frequently, between the leads
which run to them, is the main cause of
oscillations in reflex receivers.

OPERATION

The operation of the Reflex Five is similar
to that of any tuned radio frequency re-
ceiver; although it is simpler, due to the
elimination of the usual third tuning dial,
which is replaced in this case by an aperiodic
transformer. The two main dials run nearly
in synchronism, and may be logged, if the
user wishes. The 6-ohm rheostat is used
merely to bring the detector filament to the
right temperature. With loud signals it will
be found an aid in controlling quality; but

‘under normal conditions it need be changed

only when the battery voltage shifts.
The 2000-ohm rheostat acts both as a

The complete list of parts required
follows :

Loop antenna, 6-#h.,

D-coil mounted on .0005 #f. condenser,

Variable condenser, 0005 f.,

2 aperiodic radio frequency coupling
transformers, designed for use in
second and tlurd stages respectively,

5 Vacuum tube sockets

2 Audio {frequency ampllfying trans-
formers,

Fixed condenser, .0004 uf.,

Fixed condenser, .002 uf.,

Fixed condenser, 1 4f.,

Grid condenser and leak, .00025 #f.,
.5- to 1-megohm,

Twin rheostat, 6-ohm and 2000-ohm,

Tixed resistance unit, I-ohm,

Filament battery switch,

9 Binding posts,

Panel, base, screws, etc.

ment a.rrd eliminates soldering and_solder corrosion.
Approved and_endorsed by leading Radic Authorities
for design and startling performance.

507t .. .. SL75 l I(H)ft. '
75§t .. . 250 150 ft ..aceiaeas
If your dealer

ORDER DIRECT cannot supply you.
DEALERS fofirices JOBBERS

Acorn Radio Products Co.

708 W. Madison St. Chicago, Ill.

F

For the

Season 1926-27

At a price
for the home
of moderate means

GOLD-MEDAL

RECEIVERS
CONSOLES
“B” ELIMINATORS

Distributors, Agents and Dealers
Write for Territory.

GOLD MEDAIL RADIO CORPORATION
10381, Longwood Ave., New York, N. Y.
—

J

SEE THAT
SCREW

&

Results in easier tuning,
more distance, volume and
clarity—greater stability, In-

dorsed " by leading radio au-
thorities.

MODEL “N”—A slight turn obtains correct tube os-

cillation on all tuned radio_frequency circuits. Neu-

trodyne, Roberts two tube, Browning-Drake, McMurdo

Capaeity range 1.8 to 20 miero-
PRICE $§1.00

Silver’'s Knockout, etec.
miero farads.

MODEL ‘G’ —with grid clips ob-
taing the proper grid capacity on Cock-
aday cireuits, filter and intermediate
frequency tuning in heterodyne and
positive grid bias in all sets. Capac-
ity range .00016 fo .00053 and .0003
to .001 micro farads. PRICE $1.50
X-L PUSH PDST—Push 1t down
with your thumb, insert wire, remcve
pressure and wire is firmly held. -Re.
leases instantly.

X-L. RADIO LABORATORIES
2426 Lincoln Ave. N, Chicage, 1II,
\_

you each month,
— $2.50 a year.
N.Y.C.

insure your copy reachin
Subscribe to RADIO NEW
Experimenter Publishing Co., 53 Park Pl.,
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volume control and a clarity regulator. When
receiving stations in the vicinity of 300 or
400 meters, this rheostat may be left at
maximum most of the time; but in receiving
stations on the higher and lower waves it
will be found desirable to decrease the shunt
resistance about fifty per cent. Other ad-
justments will depend upon the characteris-
tics - of the individual station being received.
All tubes except the detector should be of
the 201A type. The detector must be a soft
tube. The UV-200 type is recommended.

T is against the policy of RADIO
NEWS to publish the names of ‘manu-
facturers or makes of instruments in

connection with the apparatus described in

these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO

KNOW DEPARTMENT, enclosing

stamped return envelope. The names and

addresses of the manufacturers will be given
free of charge. —EDITOR.

Ry

- Set Owners’ [nformation
(Continued from page 20)

volume. Up until last week they all worked
properly; but now the last one is of no ser-
vice.
or second jack and get the usual results, but
when I plug them into the last jack I get
either a loud whistle or very faint music.
I have tried other tubes in the last socket in
the set but there is no improvement. Why
do you suppose this is?

BENT OUT Of POSITION

NO CONTACT

" A bent jack spring is a common cause of am-
plifier trouble. All springs should be inspected
regularly.

Ans.—There is a possibility that ihe last
audio-frequency transformer is burnt out; in
which case you will have to have it replaced
with a new one. More than likely, however,
the trouble is in the second jack. One or both
of the outer blades had become bent; so that
when you take out the phone plug they fail
to spring down and make contact with the
inner blades. This is delineated in the ac-
companying sketch. Bending the blade cown
with a pair of pliers will again put it in its
normal position. Disconnect all of the bat-
t[eries from the set before attempting to do
this.

All About Aerials

(Continued from page 28)

e

When attaching the ground clamp to the
pipe, the latter must be cleaned free from
all paint, enamel or dirt, and the clamp must
be fastened as tightly as possible. It would
be well to wrap a few layers of tape around
the clamp, after the connection has been
made. This will protect it against corrosion.

CARE OF ANTENNA
After the antenna has been up a season or

two. it 1 time to overhaul it. The insulators
become dirty and conductive on the surface;

the bare wire begins to corrode, and the other |
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I can plug head-phones into the first |
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Why Pay Fancy Pricesfor Radio Cabinets?

Hardwood and Solid Walnut.
Free base-board.

lid support, etc.

THE SOUTHERN TOY COMPANY, Inc.,

Full length piano hinge,
Free - Catalogue.

Dept. N. HICKORY, N. C.

SATISFIED DEALERS
BECAUSE
WE HELP THEM~
Catalog 466~S is frree to Dealers

BRANT BATTERY COMPANY
Manufacturers of the

BRANT CHARGEABLE BATTERIES
1622 W. Venice Bldg., Los Angeles Cal.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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NOW—ANY SET CAN GET

LOWWAVE

Stations—Amateurs
Experience a new radio thrinl!
Explore the short waves on which
super-power stations are . experi-
menting daily and amateurs are LY.
talking from all Dparts of the EEiS
globe. Enjoy a new radio delight
with the

SUBMGR(NER

Canverts Any Set Into
a Low Wave Receiver

Cets the Short Wave Experi-
ment Stations broadeasting on
41 meters, 63 meters. etc.,
and a:wide band of Amateurs’
Stations.

Price, $15. No extras needed.
Anyone can attach in c¢ne
jninute, ready to operate.

Everywhere—
a Sensation !

No jumble of stations in the low waves—no disagreeable
noises. Ideal for summer recentmn Hear KDKA talking
to Europe. Listen to an A. R. Lmoperawr spegk\m: t(;
Australia! The low-waves nbound with new wonders and
Strange voices from far-off places. The SUBMARINER
brings them all to ycu. Send for this marvelous new in-
strument today. %e[ntslncst-

paid upon_ receipt of 5, or

C D.. plus postage. ate ORDER DIRECT

type o;f[ detector tube in sour MONEY-BACK
set. oney "back if not de-
- lighted. Order at once. GUARANTEE

J. M. P. MFG. GO.
Deot. 115-X Milwaukee, Wisc.

Any type or combination of Tubes can be
used with AMPERITE. Insures filament
regulation to meet each tube’s individual
needs. Specified in all popular construction
sets. Price $1.10.
- .
ARadiall Company”

R.N. 7 50 Franklin Street, New York City
: 4 Werite for
FREE
Hook-ups

TE

Dept-

Fhe "SELF-ADJUSTING" Rheostat

WRITE for our Four

Guide Books and “REC-

ORD OF INVENTION

BLANK?” before disclosing inventions. Send

model or sketch and description of your inven-

tion for our INSPECTION and INSTRUC-

TIONS FREE. TERMS REASONABLE, Elec-
tricar and Radio Cases a specialty.

VICTOR J. EVANS & CO.

919 NINTH ST, WASHINGTON, D. C.

—
For “UV” or UX Type Tubes

NEW KLOSNER UNIVERSAL SOCKET
Hexagonal shaped heles for larZe prongs,
spring grip terminal lugs, and ease in mount-

ing make it the socket leader for 1926.

KLOSNER RADIO CORPORATION
1022 East 178th Street - New York

o et i i e Sl s e T

Have your tubes tested on the

Superadio-Dynometer

MODEL 5 WATCH FOR THE B and C
RECEIVER $56 BATTERY ELIMINATOR

De Witt-La France Co., ©*3pridee

kinds lose their tensile strength, as well. Guy
wires work- loose, supports become rotten
and rickety, the ground connection may be-
come loose, and the antenna may be in actual
contact with nearby objects such as trees,
roofs or other antennae.

The illustrations show some actual condi-
t'ons which may exist in your antenna instal-

A lightning arrester which can be attached to
the lead-in wire at some distance from the house.

Illustration courtesy of Chas. A. Branston, Inc.

lation. Go over it carefully and convince
yourself that you are getting the best results
from your antenna.

If you are erecting an aerial for the first
time, go over this article carefully first and
make sure that you have all the necessary
equipment. Don't be like the man who in-
stalled two steel masts, firmly embedded in
the earth and strung a most beautiful aerial
between them, composed of gold-plated wire,
and entirely forgot the little matter of using
insulators.

It is advised that the layman purchase a
complete aerial kit, as these include all ‘the
essential equipment. A number of kits are
- illustrated in connection with this article.

Remember, “No radio receiver will func-
tion better than the antenna to which it is
connected.”

The Latest Advance

Toward Television
(Continued from page 37)

El
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FrOM THE GROUND UP

Just a few samples
100 ft. COILS
No. 56, 7 Strand No. 22 Enameled.......
No. 61 No. 12 B. &
No. 67, Flat Bralded Enameled Ribbon. .. .$1.75
At your dealers, otherwise send purchase price and you
wrl be supplied postpaid. Free literature on request.
CornNisH WIRE CoMPANY

30 Church Street New York City

WRITT,
PR
GUARANT e

. Battery Prices

SMASHED!

arrilan To Consumers Only
Hereis areal battery quality,
HY guanmteed to_you at prices
g et e Grsler. BE
HE/ tery-buying public. Order Di-
yreet From Factory. Put the
Dealer’s Profit in your own pock-
et. You actually save much more
I than half, and so that you can be
convinced of true quality and perform-
anee, we give a Written 2- Year, Guaran=
Here is your protectlon! No need to
:ake a chance. Qur battery is right—and
the price is lowest ever made. Convince
yom-self. Read the pnces'

= U 50 V l 0f uars‘g%o
vnu?n, $6.50 Vol 100 Amp
VoIt 13 Blate 10.25 8voit.120 Ambp. $i0-23
12Volt, ’1Plnoe.‘ 75 6Volt, 140 Amp. 01,95

Buy Direet—Send No Money
gVa ask go tchiposint a?iim l{m end lilﬁ > :nld adé

ress and style want » Bal W

e g e e er Epress 0.0.Ds
subject to your examination
on arrival, Our guarantee 5
accompanies each hattery.
We allow 6% discount

{)’ in full with or-

der. not lose!
Seng your order today

ARROW BATTERY CO.
Dept.6 . 1215 So.

ARDN,
Wabash Ave.,Chicago Ba '

MARVELOUS NEW AUDIO
TRANSFORMER adds a mu-
sical quality to any set far be-
yond anything you ever heard
before. KARAS HARMONIK
Amplifies low, middle and high
tones—all to the same big vol-
ume, thus eliminating distor-
tion, Brings out the vital har-
monies and overtones of music.
Price $7.00. Write Karas Elec

Ce., 1020 Ass’n. Bldg. chicago

is necessary to move the mirrors in order
to cause the displacement of the entire
image which they reflect over the aperture
in the diaphragm. The slide remains fixed
in the projecting lantern, and the magnified
movements of its image are obtained by the
rotation and oscillation of the drum. It
would be theoretically possible to move the
image in the lantern, or the screen C, to
obtain the same result: but mot practlcable.

Let us wait but a little longer; and Edou-
ard Belin will soon present to us practical
television apparatus, although it may have
very different features from the experimental

L system which this article has described.

BAKELITE KNOBS

permanently hold their color and
B nish. Write for Booklet 24
(&%)

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd St.

BAKELITE CORPORATION OF CANADA, Ltd.,
163 Dufferin St., Toronto, Ontario, Canada

Wnte for complete data on the most

advanced method of calibrating and

matching intermediate frequency trans-
formers and filters, together with newest reports on
DX-WORLD RECORDS.
SCOTT RADIO LABS.. Crilly Bldg., CHICAGO

_—
Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.

- Experimenter Publishing Co., 53 Park Pl, N.Y.C.
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. Meters for
Radio Receiving Sets

(Continued from page 23)

B

R S

manufacturers of tubes, you can quickly as-
certain whether or not your set is function-
ing at its greatest efficiency.

DETERMINING “C” BATTERY VOLTAGE

One of the greatest uses of a milliam-
meter and, in. fact the only one to which the
average experimenter will put it, is to deter-
mine the correct “C” battery voltage. Let
us suppose that you are using a standard set
cmploying an audio-frequéncy amplifier, and
that there is no “C” batfery in the circuit.
Now the reading of ‘a milliammeter con-
nected as at A .in Fig. 3, will be rather
high and the -needle. will fuctuate over a
wide range in . accordance with the varia-
tions of .the received sounds. If a “C”
battery 1s added in the circuit, though it has
a voltage of only 114, the plate current will
be reduced to a certain extent and the fluc-
tuations of the meter when the set is in use
will not be so great. By increasing the
voltage of the “C” battery. a point will be
found where, with a certain applied “C”
voltage, the needle of the milliammeter will
indicate a rather low current consumption
and it will not fluctuate very greatly. On
increasing the “C” voltage past this point,
it will be found that the needle of the mil-
liammeter will again start to fluctuate de-
cidedly in accordance with the received
sounds, but that the fluctuations will be in
the opposite direction from those found with
a low “C” woltage. You have now passed
the point of correct “C” bias, and should
adjust your ““C” battery to the point where
the milliammeter fluctuations are at their
lowest. X

With the voltage fixed at this point, it will
be . found that the audio-frequency amplifier
is operating at its greatest efficiency, and is
producing the clearest signals with the least
distortion that it is possible for it to give
forth. It has often been found, in “shoot-
ing trouble” on radio receiving sets. that the
use of a milliammeter for determining the
correct “C” bias has enabled the user to
place his “C” battery voltage at the correct
point and thus obtain far better results than
were ever obtained from the same set be-
fore. ’

A milliammeter of standard manufacture
‘and_ sensitive type, such as those illustrated

| 40 Non-Technical
: Radio Articles

every month for the beginner, .the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can

be bought at. any newsstand, contains the
largest and most interesting section of
radio articles of any non-radioc magazine
in existence.
* Plenty of. “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

Radio Articles Appearing
in the July Issue of
“Science and [nvention™
Magazine.

Circuits for the Experimenter.
New European Radio Apparatus.
Variable High Ohm Resistances.

An Unusnal One Tube Receiver.
By Herbert Hayden

Broadcast Station Calls.
Radio Questions and Answers.

uwlar Radio and
Weighs only 21 ounces.
Contains 100 ft.
tenna known,

Nickled case 434" dia,
%" flat copper wire—Dbest an-
Illustraticn below is Actual Size.

Reel out

Radio Broadeast.

.

Pull in the Programs
lS\I'O IIJE{_‘AY. I\{o wiresdto untangle.
imply fasten a long cord and weight to in: i
weiaht over Timb of Sreq. ght to insulator on Reel Aerial,
Reel Aerial on or near set.

R
*\\"»»»»»‘\?‘T

\,.\\??77»" W ’;,‘

Sy QLA

.’"}" Tested and ap- £

2 proved by Radio News,
Popular Science Institute, Pop-

With cord which you plug info center of

Aerial—connect to set.
reel
Just what every tourist, camper or picnicker needs
Also for traveling men ;
menters. Fits in pocket.
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N6 lead "wire to bother with.
Toss
Place
Reel
. When through,
Simple as A B Ct

as long an antenna as you wish.

in antenna.

» set demonstrators, experi-
Order yours today!

Reel It In

_——

//:/&'

Through

DEALERS! JOBBERS!

No more $5 to $10 expense tof
a dealer each time he erects an
aerial to make .3 free triall
home demonstration. Reel Ae-
rial enables anyone to make|
quick, satisfactory demonstra-
tions with an aerial that’s
1009, right. Length and di-
rection easily adjusted to best|
advantage. Alsc sell Reel Ae-
riais for Dortable sets, to ex-
perimenters, etc. Write for at-
tractive literature and proposi-
tion_to the trade. Jobbérs!-=
list Reel Aerial in next catalog.

Provides a 1009, Efficient Antenna in a Jiffy

Anywhere—Qutdoors, Indoors

Attath weight to insulator and lower antenna from window, any desired length. No holes

te drill in sash. Window can
roof and bring in same way.
floor wherever convenient. In
halls,_schools, clubs, at fairs,
ete., Reel Aerial Antenna can
be strung up in a moment—
and as quickly reeled in. Fine
for testing sets on different
length aerials. Nothing bet-
ter for Permanent aerial.
FULLY GUARANTEED

Mcney back if not as repre-
sented. You are dealing with
an old, relisble firm. Send
coupon today!

be closed tight over the flat wire.. Or erect Reel Aerial on
hang Reel Aerial around room or just reel it out on

SEND NO MONEY, JUST MAIL. COUPON

HAWKEYE RADIOC CO. Division of Hawkeye
Lightning Rod Co., Dept. 1407, Cedar Rapids, lowa.

Ship me--on your MONEY BACK GUARANTEE—!
one Reel Aerial C.0.D. I will pay postman $5 plus
few cents postage (postage Prepaid whén money' ac-
companies order).

NAME
ADDRESS

Chargers

Ac¢me Dreadnaught
Type A. D.-6, caDa-
city six—6 volt bat-
teries, charging rate
& amperes. Transform
er type. Automatically
restarts on line inter-
ruption.  Sheet steel
case finished in black
lacquer. Very efficient
and economical to use.

Price  $50 complete
with bulb—$60 West
of the Rockies.

Acme Trickle Charger
Type AT-1 delivers u
charging current of ¥
to % and
consumes 4N
watts of energy. Uses
a_ two amperc bulb, I
Has a specially de-

signed transformer

with  independent I
windings. Enclosed in

a sturdy,  atiractive | on your complete line of Acme Chargers.
et it erverm: |

shed with crystal
lized 1acquer and ] Name,---------------------u--------------...._...._.......
mounted on rubber
feets I Address..__. B

am-
pere bulb $4.00 extra.

PATENTS

C. L. PARKER
Formerly Member
Ezxamining Corps,
U.8S. Patent Office.
PATENT - LAWYER

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, ‘' Protecting, Exploiting
and Selling Inventions,” sent wpon request. -

McGill Bldg., Wash.. D. C.

meters or Rheostats are

descriptive literature.

19 Keefe Avenue

Centralab’ Radiohms, . Modulators,

ing radio sets. Ask your dealer, or write for

Central Radio Laboratories

@cntxalab

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y

Potentio-
standard on 69 lead-

Milwaukee, Wis.

S Acme Electric
———— 2

Town,

Acme Chargers are the only quality
chargers on the market selling at such
low popular prices. Ideal for the home

and the radio shop. Built on the principle

advised by leading battery authorities

%rhich the Acme proves to be Best By
est.

Delivers maximum charging current with
minimum current consumption.

Order

We offer Jobbers an interesting proposi-
tion.

today. Satisfaction. guaranteed.

for TTon Lapese

1412 Hamilton Avenue, Cleveland, Ohio

Send me without obligation full information l

Five-Tube

RADIO Set Only
$22.50

Free circular. Guaranteed
‘ubes—95¢
SEMINOLE RADIO
427 East 16th Street
New York

NEWEST 1926 EDITION f;
Shows the latest circults, the newsst develop- // "7y
ments in radio at startlingly low orices. Get -UPS)
the parts you want here and save money. A ?
The best in paris, kits, sets and supplies. ‘\47410 2
Orders filled same day received. Write >

infnfree copy NOW; also please send names of one or more
radio frns.

BARAWIK CO., 102-145 So. Canal St., Chicago, U. S. A.

Subscribe to Radio NEws—$2.50 a year.
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"MAGINATION

PLUS

SCIENTIFIC KNOWLEDGE

1926

JULY _

Y

CoN 17048
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> ' Stories by
tH. GWELLS
RNF

HERE ARE THE
BIG STORIES IN
THE JULY ISSUE

“THE EGGS FROM LAKE
TANGANYIKA,” by Curt
Siodmak. A new German story
which we consider the best
scientiﬁction short story for
1926. It is the cleverest and,
without doubt the most amazmg
thing that we have seen in
years.

“THE MOON METAL,” by
Professor Garrett P, Serviss.
One of the greatest scientific-
tion stories ever written, with a
most astonishing and intriguing

plot that will hold your interest"

to the end.

“DR. OX’S EXPERIMENT,”
by Jules Verne. A little-known
but amazing scientifiction story,
wherein a sleepy town suddenly
bursts forth In an amazing
fashion.

“THE MAGNETIC STORM,”
by Hugo Gernsback. The inner
secret of how the Great World
War was really won by Tesla

currents—if you can believe
this unusual story.

“THE SCIENTIFIC ADVEN-
TURES OF MR. FOSDICK,”
by Jacque Morgan, wherein
“The Feline Light & Power
Company” is organized, and in
which you will again meet the
great inventor in a most mirth-
provoking story.

“THE SPHINX,” by Edgar
Allan Poe. A little-known story
by the great writer, which
again shows how our senses are
sometimes fooled by the simpl-
est of things.

“DR. -HACKENSAW'S SEC-
RETS,” by Clement Fezandié.
The secret of “The Invisible
Girl.” This new Hackensaw
story is as astonishing as its
predecessors, and shows Yyou
what happened when the hunt-
ers tried to locate the invisible
girl. An excellent short story.

)

?

are the reasons why world famous
writers such as Jules Verne, Prof. Gar-
rett P. Serviss, H. G. Wells and others

have produced the most amazing stories.

of the present and future that the world
has known.

BIG JULY FEATURE

“STATION X,” by G.McLeod
Winsor. A wonderful radio
serial describing in vivid lan-
guage a titanic struggle be-
tween Lunarians and Martians,
waged by the development of
future means of warfare. A
tale of hair-raising terror and
suspense.

Many of these stories are
being printed for the first
time in this country

Every story in the great, new magazine ‘“Amazing
Stories” is partly scientific—Every story is doubly
interesting—Dbecause it combines “intense, gripping
imagination with a touch of pure scientific flavor.

The man who reads the famous stories of the im-
mortal. Jules Verne, never forgets them, they take
you away from the world on marvelous flights of
fancy. Yet there is a possible plausible scientific
basis throughout.

If you haven’t seen a copy of “Amazing Stories”
you've missed the most interesting story magazine
published today.

Ask your Newsdealer.

25c for single copy.

Subscription $2.50 the year.
Published by

Experimenter Publishing Co., Inc.
53 Park Place New York, N. Y.

25¢ ON ALL NEWSSTANDS

é
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in this article; is ‘an instrument that is very
handy around the experimenter’s laboratory;
and 'if it is never used for anything else than
determining the correct “C” bias it is well
w orth buying. However, after you become
more interested in radio and start to conduct
e‘q)enmental work of your own, you will
find ‘that a good sensitive milliammeter is
an inweluable part of your equipment.
: METER MOUNTING

Some of the standard super-heterodynes in
use today are equipped with two small cord
tip jacks into which a filament voltmeter can
be ‘plugged. Several manufacturers of
meters are today placing filament voltmeters
on the market, equipped with short cord tips
which can be plugged directly into these
jacks; and thus the filament voltage applied
to the tubes of the super-heterodynes of this
type can be quickly and readily determined.
In the case of other receivers, however,
where these cord tip jacks are not supplied,
1t becomes necessary to mount a voltmeter
in some other manner. One particularly
pleasing method of doing this is shown in
one of the illustrations; the meter is mounted
in a' small case, closely resembling that of a
standard mantel clock: This instrument can
be placed directly on the cover of a radio
receiving set; and the long flexible leads pro-
vided with it can be connected to the parts
of the circuit which it is desired to test. Still
other meters are made so that thev can be

mounted in a large hole drilled in the panel |

and fastened in place by three or four screws.
A fourth very interesting method is shown in
Tig. 4. A hole of the correct size is pro-
vided for the insertion of the meter and a
split ring is clamped around the back of the
instrument and tightened up. This prevents
the meter from moving in its mounting hole
and holds it firmly in an upright position.
It also does away with the necessity of
using mounting screws.
RESISTANCES OF VOLTMETERS

The reader will undoubtedly have noticed
by this time that most of the things said
relative to meters in radio receiving sets
have been said about voltmeters. Volt-
meters are the instruments most often used,
and lend themselves to a variety of purposes.
There is, however, one thing that must be
carefully watched in the selection of a meter
(particularly when it is to be used to read
the voltage of “B” batteries), and this is
the resistance of the instrument. If a meter
having a comparatively low electrical resist-
ance 1s employed, it will
drain on the battery under test; and when
measuring the voltage cf “B” batteries, you
will take several days off the life of the
battery if you use a low-resistance voltmeter.
Practically all cheap voltmeters selling for
prices ranging from $3.00 down are of the
low-resistance type; and because of this fact
they should never be left in any battery cir-
cuit for any appreciable length of time.
Merely connect an_instrument of this type
across the current-carrying line, note the
voltage and disconnect it immediately. How-
ever, well-made high-resistance meters may
safely be left connected to the filament
(“A”) circuit of the radio set at all times
when the set is in use. However, it is not
advisable to leave any voltmeter connected
across the “B” battery for any appreciable
length of time, even though the voltmeter
be of a high- resxstance type.

If*a milliammeter is employed, it can be
left in the circuit at all times. The current
flowing through it is automatically cut off
when the filaments of the tubes are turned
off.

-The resistance of the voltmeter is par-
ticularly a governing factor when meas-
uring the output of “B” battery elimi-
nators. Up to a very short time ago
there was no reasonably-priced instrument
on the market that could be employed
for determining accurately the output volt-

inflict a heavy .

87

The

'DONLE-BRISTOL
DETECTOR
Type B-6

.The Most Sensitive- Det.ec.:torA
in the World

Manufactured and Sold by -

The DONLE-BRISTOL CORPORATION
Tremont Street
Meriden - Connecticut

PRICE
FIVE DOLLARS

1 hiliis 1.
oz ’(V) 1
il |

Item 37. 2 unit four bearing set, delivering 1000 volts, 600 watts for plate- and 12 volts,
300 watts for filament. The “ESCO” Set is shown here furnishing Power Supply for 4—50
watters in a phone or telegraph set. This is the Item used by CBZS in pioneer achievement
of the first two way amateur wireless communication between North and South America.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, Generators, Motor-Generator Sets, Dynamotors and Rotary Con-

vertors for all radio purposes. Have you got your copy of Bulletin 237B and ESCO Filter
facts? If not, write for them. ’

RaDE ‘. SCQ’’° marx

211 South Street Stamford, Conn.

“ESCO” Engineers will help you solve that Generator problem.

BUILD IT WITH KELBRAKETS!

Make a sturdy, efficient.
good-looking set. Kel-
braket Booklet shows
how, giving actual size
and many uses. Mailed

Tee. .
KELLERADIO, Inc.
B21 Market Street
San Francisco, Calif.

“Lighting Fixtures”
READY TO HANG

(Direct from Manufacturer)
Completely wired including glassware
Send for new Catalogue No. 27
(Just reduced prices)
Special Proposition to’ Dealers

Erie Fixture Surrery Co.

Only $1.50 Per Pair

STATION R ERIE, PA.

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
nyone send for .free blank form
“EVIDENOE OF CONC EPTION"

to be signed and witnessed.
2 LANCASTER & ALLWINE
eg.

Pat. Attys. in U.
270 Ouray Bldg., Washmgtun D. C.

S. and Canada

Onginaturs of the form *‘Evidence

f Conception””

Insure your copy reaching you each month. Subscribe to Radlo News——$2 50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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An easy way

to clearer radio

Clip a No. 112 Power Tube
to your Set without Rewiring
With a Na-Ald Connectorald

N OBTAINING clear reception, the
tubes are .as important as your loud
speaker. Almost perfect reception can
. be had by installing a No. 112 Power-
Tube in the last stage-of your storage
battery set. This tube reproduces the
most delicate sound wave as clearly as
the original. Strain and thin, hollow

notes are remov,ed{ and ‘the voice of
your radio becomes full,
life-like.
Installed in a moment by a
Na-Ald No. 112 Connectorald
112 Con-

vibrant and

Take the tube, clip'a Na-Ald No.
nectorald to its base and it will
fit any storage battery set. Con-
nectorald has attachments for
and “C” batteries. No re-
wiring necessary. So designed
that the -tube is not raised in
socket. Made of Alden Processed
Bakelite by the world's largest
manufacturer of sockets and
. dials. Price, . $1.25. . If. your
dealer is unable to supply you
send coupon to Alden Mfg. Co.,
Dept. K19, Springfield, Mass.

Alden Mfg. Co Dept. K19, Springfield, Mass.
I SendC.0.D.........ovv..n No. 112 Con- |
| nectoralds at $l .25 each. .
1 Name I
Town S:ate. I

Dealer’s Name

Join the Radio Association of America.
Learn how to build and repair sets. The
Association will train you—start you out in
busmess, if you wish. Be the radio “doc-
tor” of your community. $3 an hour up-
wards easily made.

EARNS $500 IN SPARE HOURS

“I have at last found myself,”” writes Lyle
Follick, Lansmg, Mich. “I have already
made over $500.” Werner Eichler, Roches-
ter, N. Y., writes, *', .have made over $50
a week in my spare time.” Our members
are starting radio stores, increasing their
salaries, securing better positions, passing
- radio operator’’examinations, earning big
money In spare time.

JOIN ASSOCIATION NOW!

Are you interested in Radio for pleasure or
profit? Join now because we have a Special
Plan whereby your membership need not cost
you a cent. Only limited number of these
memberships acceptable.. Write now for de-
tails—before it is too late.

r = — o = = Mail This Coupon--————ri

1 Radje Association of America.

1 Dent. 156, 13 Ravensweod Ave., Chicago

Send me details of your Specml B\dlo Association
1 Membership Plan.

Wade Square Law Condenser and lllal

All_sizes, complete with 4-inch vernier dial.
Capacity .000125 mfd.
Capacity .00025 mfd.
Capacity .00035 mfd.
Capacity .0005 mfd.
At your dealers otherwise send purchase
price and You wilt be supplied postpaid.
THE VIKING TOOL AND MACHINE_ CO., ine.
747 65th Street, Brookiyn, N. Y.

Insure your copy reaching you each month.
Subscribe to  RADIO NEWS—$2.50 a vear.
£xperimenter Publishing Co., 53 Park PlL, N.Y.C

age of a “B” eliminator. This is because
the resistance of the average meter was so
low that connecting it across the output in-
troduced such a load in the circuit that the
voltage dropped considerably;..and, there-
fore, the meter registered a much lower volt-
dge thdn was actually being applied to the
plates. However, there has recently been
developed a high-resistance voltmeter that is
of considerable value to the “B” eliminator
enthusiast. It is of resistance so high that
it creates only a very slight drain on the
“B” battery eliminator, and the resulting

- voltage drop is so low that it is practically

impossible to detect. Therefore, a reading
taken on a “B” battery eliminator with a
meter of extremely high resistance, such as
this, will be found very accurate.

CARE OF METERS

As has been mentioned several times in this
article, good measuring instruments are
rather delicate. = They should never be
handled roughly or dropped. To do so may
not only break the glass which protects the
dial, but may also injure the mechanism and
thus render the instrument unfit for further
use until it is completely overhauled and
repaired. = Never leave unmounted meters
lying around in places where they are liable
to be knocked to the floor. Xeep your un-
mounted meters in boxes at all times when
they are not in use.

Never connect the low-range scale of a
meter in a circuit of unknown voltage. If
you are not sure whether the circuit to be
measured carries a high or a low voltage,
connect the high-voltage side of the meter.
If the ncedle then indicates that the voltage
in the circuit under test is so little as to
fall within the low-range scale, then you can
connect the low-range part of the instru-
ment in the circuit and measure the exact
voltage more accurately. If you will always
first ascertain what approximate voltage is

in the circuit to be measured and connect’

your, meter accordingly, you will find that
the instrument will have a very long life,
and you will not be subjected to the d1sap-
pointment of burning out a valuable meter.

“Wireless” Receivers

. and Transmitters
(Continued from page 38)

these attempts have recognized, whether they
knew it or not, the need of reducing the me-
chanics of radio to a mathematical certainty.
Fig. 2 illustrates one such effort. This type
of construction was shown by the author at
New York during the first Radio World’s
Fair in 1924. It will be noted that the socket
terminals were spaced some distance apart, as
were the transformer terminals. This al-
lowed the sockets to be mounted directly
upon the transformers, thus eliminating a
large amount of wiring, soldering, etc. Fig.
2 is a speech amplifier used in broadcasting
from 9XBG. If one compares Fig. 1 with
Fig. 2, it will be easy to see that consider-
ably more certainty as to duplication of re-
sults will obtain with the type of construc-
tion shown in Fig. 2.
LOCATION OF CONDENSERS

Every article or paper that we read con-
cernmg the design of a receiver will empha-
size the importance of by-pass condensers in
the receiver. None of them tell us in inches
just where these condensers are to be placed.
Receivers operate from “A,” “B” and “C”
batteries, A.-C. converters or battery elimi-
nators. The internal resistance of these cur-

rent supply devices varies as much as a |

chameleon’s coat. Yet it plays an import-
ant part in the action of the receiver. I know
of one very successful dealer in radio fe-
ceivers here in Michigan who has discovered
how to make his receivers stay sold. He
handles.a very popular make of .receiver; but,
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ELECTRAD

ELECTRAD
Heavy Duty Metallic Resistor

Specially developed for B eliminators
and power supply units.

Special Features.Are:
1—High current-carrying capacity.
2—Non-inductive. Accurate calibration.
3—Low temperature coefficient.
4—Resistance element fused to inside of,
Lavrock tube.
5—AIl standard high resistance sizes.

Price $1.00; in Canada $1.40
Ask Your Dealer

For Detailed Circular

9Circuits-1 Tuning Dial!

A Separate Gircuit for each 40 Meter Wavelength Band.
A single tuning dial, yet greater selectwnty Let our
nearest dealeir show you the great Kellogg.

Or write for complete descriptive folder No. f-G today.
KELLOGG SWITCHBOARD & SUPPLY COMPANY
1041 W. Adams Street I & Chicage, It,

FREE Radio Catalog

Just off the press. .Qur second catalog for 1926.
100 pages of Dparts, accessories, kits and sets—all
the best and the latest. A coby is yours for the
asking. Just drop us a line—dc it today!

CHICAGO SALVAGE STOCK STORE

Dept.R.N. 509 S. State St., Chicago, U.S.A.

64 lllustrated Pages
of Radio Bargains!
Write for Catalog Today

RANDOLPH RADIO CORP.
159 N. UNION AY. Dest. 2 CHICAGO, ILL.

Don’t Miss!
ont Miss:
The = Greatest Radio:
Story 'Ever Written

Published this month in

AMAZING STORIES

The Magazme of
- .SCIENTIFICTION

25c¢

OnAllNewsstands
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not content with the manufactured product
a$ it is, he studies and changes the by-passing
on éach receiver to fit the actual conditions
under which it is to be used. .

FIELDS OF CAPACITIES

I have spoken of the interleaving-plate
condenser as an atrocity, not as-a criticism in
any sense of the word because such are
standard accepted practice, have grown up
with the art; and, so far as efficiency from
the low-loss standpoint is concerned, are
really present-day marvels—an outstanding
mark of the effort of American manufac-
turers to turn out the very best. Buy a
foreign-built condenser if you doubt this. I
say atrocity, because of their inherent ability
to spray their field promiscuously around our
radio sets, and because of their ability to
change their calibration under commercial
conditions, almost at will. The placing of
two or three or more of these condensers on
a single shaft, for simultaneous control of
various circuits, is certainly flying right into
the face of old man Precision. One of the
best receivers that I have used during the
Jast year was a one-dial three-gang conden-
sér job; so you must recognize that I am
speaking in generalities or perhaps a little
bit in advance of the times.

And inevitably comes the question, “All
very well, but how are you going to stop it?”
I do not know the answer. but I may be able
to help a bit toward it, judging by my work
along this line for the last four or five years.

First, build condensers with little or no
surrounding field, that’s not so hard.

Second, build coils likewise, a bit harder
to do of course, but more familiarity with
iron is showing us the way here. TFor in-
stance, Fig. 3 shows two audio transformers
but a quarter inch apart, but which show
no objectionable reaction even when they are
mounted on a single core. Single-core audio
mounting is logical and will be with us
more every day now.

Third, eliminate promiscuous wiring. This
means the entire elimination of wiring, or the
use of only such that we can directly measure
its effect. Fig. 2 shows that the third re-

quirement is not impossible and Fig. 3 will |

illustrate it even better.

Fourth, we must let our radio-frequency
power do its useful work; and then, before
it has any opportunity for promiscuous action
on its own hook, we must suppress it once
and for all.

Fifth, in order to comply more fully with
the foregoing requirements, we must employ
shielding, - imperfect though it may be. A
casual survey of present receivers shows that
shielding is used more to distort the fields
advantageously than to stop them from cre-
ating an influence. This does not seem to be
the proper employment for shielding.

Station

WRNY

" NEW YORK
258.5 Meters = 1160 kilocycles
is owned and operated by the
publishers of this magagine

Our Editors will talx to you
several times every week-
' Sec your Newspaper

Jor details
TUNE IN ON
WRNY
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TELLS AT A GLANCE

1. When the battery needs charging.
2..When the battery on charge has been charged
enough.
Shows instantly whether your “A” Battery will
operate the radio set. It also warns of approach-
ing discharge—tells you whether the battery is
good for a few hours’ emergency reception.
Sterling Charge Indicator

You can't go wrong with it. It can’t get out of order or
mislead you. It keeps you fully informed of your *A’*
poser supply—vital to correct radio reception.
No acid to spill er bother with. No time lost. No con-

fusion. ~ There is only one real Charge Indicator —
| a Sterling. Ask for it at your dealer’s, If you can’t be
| accommodated write direct to factory.

Price No. 32 Sterling Charge Indicator $2.00

THE STERLING MANUFACTURING CO.,
Cleveland. Ohio Dept. H

Radio Panels

For greatest range and selectivity

1 Easier to drill and machine.

2 Better color, lasting lustre.

3 Lower free sulphur—no discoloration.

4 Higher softening point—no warping.
Goodrich V. T. Sockets Spaghetti Tubing
Radiophone Ear Cushions E Battery Mats

Hard Rubber Tubes for Coils

The B. F. Goodrich Rubber Company
Established 1870 o Akron, Ohio L

RADIO PANELS ||
OF GENUINE BAKELITE

Cat, drilled and engraved to order. Send rough | | A I xs\s/ATER |< IE l Q I
sketch for estimate. OQOur New Catalog on 5

Panels, Tubes and Rods—all of i ce-
lite—mailed on request. Gt ‘ RAD]O
STARRETT MFG. CO.

520 S. GREEN ST. - - CHICAGO

Immediate Shipment _from Stock

HAVE MERGCHANDISE
WHEN YOU NEED IT
Catalog 466+S is free to dealers.

whoLEs/ axcLusiveLy

1iiDwic L &E6

L
029 PENN AVERUE —— it lmi{if" _—— PITTSBURGH, PA. 1

Reserved for the

. CAMFIELD RADIO MFG. CO.
| 829 Harrison Street
Oakland California
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PHILIPPINES - PORTO RICO - PORTUGAL -*SALVADOR~ SAN DOMINGO - SPAIN - URUGUAY - VENEZUELA

MR. MANUFACTURER:---
Boost Your Summer Radto Sales! |

CHILE . |.
naad

BRAZIL
VINVNVJ

INTERNACIONAL

(RADIO ‘NEWS in Spamsh)

—Serves twenty-three Spamsh speaking countries
- —an immense market embracing over 140 millions
who are now enjoying winter radio reception.

THESE PEOPLE PREFER AMERICAN RADIC APPARA _TUS _
RADIO INTERNACIONAL is the only International

Radio magazine réaching and appealing to these people in
their' own language. Advertise your products to them now.

ASK YOUR ADVERTISING AGENT FOR RATES
RADIO INTERNACIONAL is of standard size, 9 x 12

inches, printed entirely in Spanish.

. ‘ PRICE 30c THE COPY. Subscription $3.00 the Year.
EXPERIMENTER PUBLISHING CO., lnc., - . 533PARKPLACE, NEW YORK, N. Y.

B

BOLIVIA
AVNDVIVd

ARGENTINA

VNOVIVIIN

COLOMBIA - COSTA RICA - CUBA - ECUADOR - GUATEMALA . HONDURAS - MEXICO

Hundred Dollars inlash

F YOI cAN BEAT T THISD

, . ENTER THE $5,000.00
B MATCHCRAFT CONTEST

climcc ?nd %11"6 Phogo %? thf’ I'l%‘ht 1ts)”a .renlilarkab\l(e I]}e%l.l;:a of Glertler'al
nvc% on ysses 5. Garant's lomb in New Yor 1ty, complete in

the smallest detail and made entirely of matchsticks—It won
(:"Jw first prize of $100 in the $5,000 matchcraft contest under the

= auspices of SCIENCE & INVENTION.

RaUI DroUR R BUY the July issue of SCIENCE & INVENTION now
- and enter the new contest—You may not win first prize but

there are many other prizes well worth winning. ) A

TFull details are in the July issue, 25¢ the copy. Now on sale FIRST PRIZE

at all Newsstands. Don’t miss this fascinating, big prize

-Winner of the April
contest.

Matchcraft Contest. "

Published and Distributed by Built  completely  of

matches—size 2 ft.

Experimenter Publishing Co., Inc, ligh b 1 it 10 in

Jong, by 1 ft. 2 in.

53 Park Place, - New York, N. Y. wide.

SOLD ON ALL NEWSSTANDS
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The sixth and last requirement must neces-
sarily deal with the use of ‘by-passing con-
densers and the varying impedance or resist-
ance of the battery supply. You will agree
that if all six of these requirements can
be met, the question would be at least partly
answered. .

TFig. 3 will serve to show the idea in mind.
We will try very shortly to .illustrate the
idea more clearly as applied to various types
of hook-ups and layouts. In the receiver
shown in Tig. 3 the coils and condensers
have been removed to display more clearly
the construction; as has been said these will
be discussed later. The filament connections
for every tube are integral parts of metal
strips, so constructed that rheostats or po-
tentiometers may be placed at will, and that
whatever capacity is necded may be obtained
between the strips.

For whatever good it may do me, I sup-
pose it is best to say that the apparatus, etc.,
disclosed in this article are the subject of
patent application, and that all rights thereto
arc reserved by the writer.

New Radio Devices of

Fixed Precision
(Continued from page 32)

strain imposed upon the quartz is reduced to
a minimum; and the life of these resonators
is, therefore, practically unlimited. In the
case of higher voltage the cell will also be-
come luminescent, this phenomenon being
due solely to a glimmering discharge be-
tween the electrodes. By means of an
interposed oscillatory circuit, which is tuned
approximately for the proper wave-length,
it is easy to tune the transmitting station
exactly to its prescribed wave. First the
coupling’ is made somewhat closer and a pre-
liminary tuning is made by means of the
glimmering effect. If the coupling is made
looser, the “luminescence” property of the
quartz will be obtained; which takes place
only in case the tuning is accurate within a
frequency limit less than that specified above.

A bank of five of these resonators (one of
which is calibrated exactly to the required
frequency, two others to frequencies slightly
above, and the remaining two to frequencies
slightly below the prescribed frequency) may
casily be used in the dectermination of the
exact frequency of a transmitter or oscilla-
tor. The condenser controlling the frequency
of oscillations is slowly varied until the out-
side tubes become Iluminescent. The con-
denser is varied, more slowly still, until only
the middle tube, which is the one having
the exact frequency desired, is luminescent.
This indicates that the oscillatory circuit is
at the same frequency as that to which the
middle tube is calibrated.

This brief description of Dr. Loewe’s new
apparatus will give the rcader a rough idea
of just how important these inventions are.
The possibilities that the new vacuum tubes
afford are also limitless; for it is entirely
within the realms of possibility that some-
time we shall have entire radio sets within a
comparatively small space instead of the
cumbersome boxes and cabinets such as we
know today. Even now, with the detector
and amplifier tube in its present state of
development, the space needed in the cabinet
of a portable receiver has been much re-
duced, due to the elimination of two vacuum
tubes.

As for the quartz-crystal frequency res-
onator, this, too, is an important step for-
ward. Broadcast stations, and also receiving
scts, can now be tuned to an .accuracy
hitherto unobtainable; and at the same tim?
these tubes act as a danger signal when there
is 4 variation from the assigned wave-length
of ‘the station.
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Instruments
Are —
Necessary

Many set manufactur-
“ers realize the necessity
of instruments and mount
them on the panels of
Akt ; their sets.

Other manufacturers are providing two Pin-Jacks on their
panels into which the special prods on the back of instruments
can be inserted.

Circuler No. 739 Describes the Jewel Pin-Jack Voltmeter

Jewell Electrical Instrument Co.

1650 Walnut St. - Chicago
“26 Years Making Good Instruments”

teinite

Interference Eliminator

Sy Separates
== crowded

}bdthersome_
interference

. . \ ! 1 :
I Give Your Receiver a Chance =3 Connects_
ay by day radjo reception is by ing e 1 (1
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G S SILK CORE
‘3=, CRYSTAL DETECTOR

PRICE $2.00

Write for new descrintive Folder. Dealers Write for
Proposition.
Manufacturers

G-S RADIO RESEARCH LAB. 1269 Cochran Ave.,

Make any Good Receiver g7
BETTER I

C.E.MFG.CO. \
Providence
R.I1.

Les Angeles, Cal.
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For Real Radio Reception
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1001
QUESTIONS

AND

ANSWERS

A brand new book filled to the brim
with @ priceless array of selected
Questions and Answers that are
necessary to everyone in the construc-
tion, care and maintenance of modern
sets, including information on hun-
dreds of simple and complex circuits
in common use today.

In presenting this most valuable as-
sortment of questions and in answer-
ing them in the best and most under-
standable way, the staff of Radio
News feels that it has created a book
in which appears the cream of every
radio man’'s problems and the best
method of coping with them. There
is contained invaluable information on
every phase of radio. Information on
hundreds of simple and complex
hookups is given in clear and concise
language. Information on practically
every type of receiving set, manu-
factured receivers, vacuum tubes,
miscellaneous circuits, and in short
just what the radio enthusiast needs
as an unerring guide and aid.  This
book abounds in priceless data that is
worth far more than the nominal price
at which it sells.

Contains 116 Pages, 300
Illustrations and is pub-
lished in the large Mag-

azine Size 9 x 12 inches.

. book.

AMATEURS’
HANDIBOOK

The “RADIO NEWS” Am-
ateurs’ Handibook is a large
116 page magazine size book
containing a wide, varied
and carefully selected array
of the finest and most helpful
radio articles that have ap-
peared in the pages of

Radio’s Greatest Magazine,
RADIO NEWS.

The cream of practical, up-
to-the-minute, circuits and
miscellaneous  information
and data is culled from
RADIO NEWS and present-
ed in compact form in this
It embraces every
phase of radio, but particul-
arly the new and more prac-
tical receivers and -circuits
developed for modern recep-
tion.

Contains 116 Pages,
Ilustrated

pricE 50¢
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500
RADIO
WRINKLES

A big book full of short cuts,
hints and practical ideas. The
500 RADIO WRINKLES BOOK
is a very comprehensive compila-
tion of the best time and money
saving hints that can be effected.
Under fifteen separate and dis-
tinct headings, the entire field of
radio apparatus and instruments
has been covered in simple, un-
derstandable language. It is di-
vided into sections covering An-
tennae, Batteries, Coil Mountings,
Condensers, Crystal Detectors,
Inductances, Lightning Protect-
ors, Loop Antennae, Loud Speak-
ers, Resistances, Sockets, Switch-
es, Transformers, Vernier Dials,
There are no ifs nor buts to com-
plicate directions. The Beginner
as well as the more advanced
radio man will soon find that this
book contains a veritable store-
house of practical, inexpensive
hints toward improving his radio
apparatus.

Large Size 9 x 12 inches,
100 Pages Illustrated

pPrICE 50C

IF YOUR DEALER CANNOT SUPPLY YOU, OR IF THERE IS NONE NEAR YOU, ORDER DIRECT.

' THE EXPERIMENTER PUBLISHING COMPANY, Inc., - -

53 Park Place, New York

L
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é Portablé Super-

Heterodyne
(Continued from page 47)

g

of the set will be exactly the same as with
dry-cell tubes except in the matter of stabil-
izing the R.F. amplifier. With storage-bat-
tery tubes it will be necessary to connect an
adjustable resistance with a maximum of not
over 200,000 ohms in at point “X” as shown
in the circuit diagram to control the ampli-
fier stability.
ELIMINATING “HARMONICS”

A method which will eliminate practically
all harmonics on the oscillator dial has been
developed by a prominent engineer, Mr.
Kendall Clough. It consists of running
the oscillator grid posmve to a pomt
where there is no change in platé current
whether the oscillator tube is oscillating or
not. The simplest way to find this point is
to connect a “C” battery in the oscillator

‘grid circuit with its positive side to the re-

turn of the condenser and inductance. Its
negative side showdd- go to a potentiometer
‘connected across the “A” battery. With all

‘tubes turned out except the oscillator, and a

low reading milliammeter put in its plate cir-
cuit, this positive bias should be adjusted up
to 10 or 12 volts, possibly more, until the
plate current of the tube with the tuning
condenser, short-circuited or not, remains sub-
stantially the same. When this adjustment
is reached, it means that the oscillator plate
current is fixed.

It would not be profitable to go into the
theory of the arrangement here; but sufﬁce
it to say that it operates to reduce the “even
harmonics” of the oscillator to a small frac-
tion of their original value.

et

LIST OF PARTS
One Panel, high-insulating compos-
ition, 7x18x3/16, and Sub-Panel
of the same, 6x17x3/16;
Two Vernier Dials;
One Midget Variable Condenser;
Two Variable 'Condensers, .00035-
uf., S.L.F.;
Two Long-Wave Transformers;
One Long-Wave Filter;
Seven Universal Tube Sockets;
One Grid Condenser, .00015-uf,
with clips and 2-megohm Grid
Leak;
Two Fixed Condensers, 2.0-1f.;
One Fixed Condenser, .002-zf.;
Two Audio Transformers, 3%5:1;
One Socket, Special, for plug-in
coils;
One Oscillator Coupler, plug-in;
One Rheostat, 6 ohm;
One Filament Switch;
Two Jacks, one single, one double-
circuit;
One pair Mounting Brackets;
One Co#d Hook-Up Wire.
Approximate cost, $57.80.
ACCESSORIES
One Portable ‘Case;
One Loop Antenna;
Three or Six Dry Cells;
Seven “B” Batteries, 2215-volt;
One “C” Battery, 714-volt;
One Loud Speaker;
One Pair Head Phones;
Two Phone Plugs.
ERER——
T is against the policy of RADIO
NEWS to publish the names of manu-
facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately, If you are inter-
“ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and

addresses of the manufacturers w111 be given
free of cha.l‘ge DITOR.

Flawless Tone
One Dial Control

Six. . 1 1 5
Tubes
-Beautiful solid - mahogany cabinet. Con—
= trol board parel of genuine walnut burl
Bakelite, artistically engraved in gold.
The [ong distance range of .this set, its
flawless reproduction, and the one dial

control operation make it one of the big-
gest radio values to be had.

°Jistantone

Built By Craftsmen

Other Models from $37.50 to $150
The Distantone line includes five tube receiv-
ers of two and three dial control and five and
six tube sets with single dial control; all
Tuned Radio Frequency type. Every model a
superior value for the price.

DISTANTONE RADIOS, Inc., "85 s>

Model “F”

TO DISTRIBUTORS
There are some unallotted territories in which
we can offer a highly profitable proposition to
reliable and financially responsible distributors
and jobbers. Write for particulars or sample.

(00 Volt Storage B’ Battery$l0

Everybody can now enjoy the benefits of Storage “B”
Batteries—more power, quieter reception, greater
economy. Rubber case prevents leakage or shorting.
Easy to recharge. Will last for years with ordinary
care,

SERVICE “A” AND

“B" CHARGER

Charges §-volt ““A”
or Auto Datteries
or up to 125 volts
of "B’ Battery IN
SERIES. Noiseless
in operation. Ex-
tremely economical.
The height of con-
venience,

SERVICE STORAGE ‘“B”
BATTERIES IN ALL RUBBER CASES
50 Volts $5.50 100 Volts $10.00 125 Volts $12.50
Prices in Canada
100 Volts $14.50 125 Volts $17.00
SERVICE “A” BATTERIES

Indestructible rubber case. Two year guarantee

6 Volt 100 Amp. hr. $14.00, 6 Volt, 120 Amp. hr. $16.00
SERVICE BATTERY CO. of Canada '*Rontesvailes Ave.

SERVICE BATTERY CO.

704 EAST 102nd STREET CLEVELAND, OHIO

50 Volts $7.75

LEARN THE CODE AT HOME
| w2 OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter will
teach you both the Wireless and Morse Codes—
right in your own home—quickly, easily and inex-
¥,cnsl\ ely. Connected with Buzzer, Buzzer and
hone or to Sounder, it will send you unlimited
messafes. at any speed, from 5 to 50 words a
minute.
THE OMNIGRAPH is not an experiment. For more
than 15 years, it has been sold all over the world
with a money Dack guarantee. '!‘he OM 1GRAPH
13 used by several Depts. of: the-U.S. Govt.—in fact,
the Dept. of Commerce uses the DMNIGRAPH to
test all anplicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the
leading Unlversmes Colleges and Radio Schools.
Send for FREE Catalog. _ DO IT T0DA

THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY

“AMERI[CA”
RADIO TUBES

Are Better Than You Expect

If you own & Radio Phone set and don’t know the code—you are missing most of the fum
Fully Guaranteed

.00
ELITE RADIO TUBE

CO., Inc., Mfrs. LIST
409 S. 8th St., Newark, N. J.
Dealers Write for Pronosition PRICE

For Dnstor‘tmnless Amplification
Insure distortionless amplification and
2 clarity of tone not obtained through any
other resistances. A1l capacities 12,000 ohms
and up. List price $1.50. Specml sizes to
order. Write for full information,

cresceni Radio Supply Co., -5 Liberty St., Jamaica, N. Y.

EVERYTHING. IN RABIO
AT ATTRACTIVE PRICES
SETS OR PARTS
Mail order only
ALL RADIO COMPANY, 417 North Clark S$t., Chicado

PATENTS TRADE-MARKS

Edward C. Sasnett, Attormey at Law
Ex-Principal Examiner U. S. Patent Office:
Personal Service
544 MeGILL BLDG. WASHINGTON, D. C.

AT
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. columns.

issues.

OPPORT

Follow these advemsement; every month.

Name and address must be included at the above rate.
accredited advertising agency. No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Advertisements for the September issue must reach us not’ later than July 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y.

ITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in these

Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertnsements unless placed by an

Agents Wanted

Help Wanted

l|Silacvarirarivadiavalvatiavigyiyacavie]

Patent Attorneys (Continued)

Big Money and fast sales..” Every owner buys gold
initials’ for his auto, You charge $1,50; make $1.35. Ten
orders daily easy. write. for particulars and free samples
American K{cno"ram Co., Dept. 133, East Orange, N.

Detectives Needed Everywhere. Travel. Esxperience un-
nécessary. Write, George \Wagner, former Government De-
tective, 1968 Broadway, N. Y.

Guarantéed Genuine Gold Leaf Letters anyone can put_cn
store windows. ~ Large . profits, enormous demand Free
samples. Metallic Letter Co., 422 N. Clark, Chicago.

Big Money—fast sales; every owner buys gold initials for
his auto, You charge 50, make $1.44. Ten orders daily
gcsy Samples free. orld Monogram, Dept. 27, Newark,
3% 5

sell Oracle 3 Coast to Coast_Re-
Free Radio Catnl%; to Fans.
hio.

Wanted—Agents  to
ceiver. Dealers Discount. o
Radio Specialty Shop, 525 Park Ave., Kent,

Agents—our super embossed display signs for all stores
are tremendous sellers. $75 to $100 per week easily made.
YWrite_now for details. Artistic Signs, 799-a Broadway,
New York.

Aichitecture School

Wanted—Building-Draftsmen. Train at home, in spare
time, to be a Building-Draftsiman. Big demand means big
salaries and steady work.  Get into Building, America’s

$7,000,000,000 industry. Keep right on with your present
work. We train you-by mail. Free Trial Lesson and Blue
PTrint plans to show you how easily and quickly you can

Incorporations

Delaware Incorporator, Charters: Fees Smalll fmms Chas.

G. Guyer, 901 Orange St., Wilmington, D

Insects Wanted

Invefitors—who derive larfest profits know and heed. cer-
tain simple but vital facts before applying for patents. Our
book Patent-Sense gives those facts; free. Write Lacey &
Lacey, 631 F St., Washington, D. C. Kstablished 1869.

Edward C. Sasnett, Attorney at Law; Ex-Principal Ex-
aminer U. 8. Patent Office. Personal Service. o~1o MeGill
Bldg., Washington, D. C

tents. My Cfee in Installment.s.::‘

Pa Frank T. -Fuller,
Washington, D. - A

Patents
Why not spénd Spring, Summer and Fall gathering but-
terflies, insects? I buyr hundreds of kinds for collections. _Inventions Commercialized. ~ Patented or unDatented
Some worth $1, to $7 each. Sinible outdoor work with my Write Adam Fisher Mfz. Co., 278 Enright St uis,
instructions, pictures, price-list. Send 10 ecents (not Mo.
stamps) for my_illustrated Prospectus before sending but-
terflies. Mr. Sinclair, Dealer in Insects, Dept. 40, Box
1424 San Diego, Calif.
» Patents For Sale
. 9 Mr. Inventor. If you‘ have a patent or invention for sale.
Iustruction YWrite Hartley, 38 Court St.;_ Bangor, Me.
Learn Ghemistry at Home. Dr. T. O’Conor Sloane noted
educator and scientific authority, ‘will teach you. Our home

smdv corresPondence course fits you tc take 2 position as
emist. See our full page ad on page 96 of this issue.
(hemxcul Institute of New lurk 66 W Broadway, New York

Printing Outfits and Supplies

learn. Get into the $3,000 to $10,000 salary elass. Write Print your own cards, stationery, - Clk‘Clllah. paper, ete.
for Iree Lesson, Blue Prints and catalog. All free, no Complete outfits $8.85; Job Presses 812 Rotary $150.
obligation. %hicn:w Tlelclmical College, Dept. 1683, 118 - %’riut r};r others, big profit. All e'\sy. rules sent. Write -
D go, Il ; alog pr . type, 3 , A~
E. 26th St., Chicago, Il Miscellaneous l\ollt;l';:(a]tellll.q Cr(;;‘;s.ses type, paper, etc. Press Company, A-13,
> Art Photos 4 §1.00. Names, Cuts. GPO Box 471, N. Y.
Forms to Cast Tin Soldiers, Indians, Marines, Trabbers,
Books Animals.  Send 10c for Catalogue. Ienry T. Schiercke, .
1034-72nd St., Brooklyn, N. Y Radio
Mystify your Friends, become a master of magic. Pop- - = -
ular Magic, 116 page book contains hundreds cf magie and 1 Cateh from 45 to 60 Foxes in from 4 1o 5 weeks’ time, Amateurs Handibook, contains best radio articles from
Sold everywhere. of this magazine how to get them. “Radio News”. 128

spirit _tricks, 300 lllustlatmns Price 350c.
Yxperimentcr Pub. Co. c., 53 Park Place. N. Y.

Amazing Stories. the newest story magazine. Scientific
Novels, issued every month, size 9x12 inches. qpecml yearly
0. Experimenter Pub. Co., Inc., 53

subseription offer
Tark Place, N. Y.

Radio Trouble Finder, a new book to keeb near set, simple
charts tell how to locate and correct all troubles. 52 Pazes
6x9. Illmtmled Price 25c. The Consrad Co., Ime., 6}
Church St., N.

can teach any reader
Just drop me a card for particulars.e W.

A, Hadley, Stan-
stead, Quebec, Canada. .

Motion Pictures

Films for Toy_ Machines. Hart—MMix—Chaplin, Comblete
stories 1000 feet $3.50. Speciul 200 foot lengths $1.50 bost-
paid. DBig Doys 11:: TFree. Monarch Films, Department 3,
Memnhis, Tenn.

3 pages, size 9x12 inches,
Price oOc Sold uen“hexe
Inc., 38 Park Place, N.

valuable, in-
structive. Exberimenter Pub.

Co.,

500 Radio Wrinkles,
for every Radio User. 100 pages,
inches. Price 50c. Sold everywhere.
Co., Inc., 53 Park Place, N. Y.

Free a sample of Tvorylite, the new ivory radio pancl.
It’s the finest, most beautiful panel nmde. And LOOK
it can be cut any size You want and only cests 3¢ square.
inch. Write today for FREE sample and complete descrin
'trmn Ivorylite Radio Panel Co., 3222 aAve. F, Fort Worth,.

exas.

Just off the Press. Hints, helps
illustrated, size 9x12

Bxperimenter Pub.

Builders School

Become a Builder. The World’s Big Pay Field—Build-
ing. Be an estimator, superintendent, or have a contracting
business of your uwn. Train at home, in spare time, to earn

$5,000 to $20.000 ‘a year, or more. No matter what your
job is now—there’s a biz opportunity for you. A virgin
feld with no overcrowding. ~FPrec bock, “How to Read

Blue Prints.’’ actual Blue Print Plans and Catalog sent
free. See how quickly and easily you will learn this fas-
cinating big-pay profession. If you are earning less than
$75 a week, write us_now. Send for free books and Blue
Print Plans today! Chicago Technical School for Builders.
Dept. 2773, 118 E. 26th St., .Chicago. Il

Business Opportunities

Motorcycles, Bicycles

Don’t Buy a Bicyele Motor Attachment until you get
([):Lr catalog and prices. Shaw Mfg. Co., Dept. 6, Galesbury,
ansas.

0ld Coins

German Gov't Bend J,DOU 000 \[1{ 1924, $1.50. 2,000,000
Mx Bond 1923, $5.00. 50 Mk, Bill and Catalogue,
10e.  Norman Shultz, Colorado Snrmns, Colo.
California__Gold Tokens—Quarter Size 27 cents; half
dollar size 33 cents, Catalogue and 500,000 German Mark
Bill 10 cents. Alexis Mengelle, Colcrado Springs, Colorado.

Book. Picr, 996

ea Start mne Mail Order Business.
Cortland Street, N.

Responsible manufachlrer wants competent men to mamage
office and salesmen. o $1500 necessary; will allow ex-
penses _to Trenton 1f sou qunhfy Address Manager, 536
Forst Richey DBldg., Trenton, N. J.

plans for making $20.00 to
office, business of your own.
Paul, Minn.

Free Booklet describes 52
$100.00 weekly in heme or
Downs Co., 2336 Myrtle, St.

Old Money Wanted

$2 to $500 each paid. for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10c for
New Iltustrated Coin Value Bogk, 4x6. Guaranteed nrices
Get posted. _We pay Cash. Clarke Coin Company, 14 Street,
LeRoy, N. Y.

Patent Attorsieys

Chemistry

Learn Chemistry at Home. Dr. T. O’Conor Sloane,
noted educator and scientific authority, will teach you. Out
home study correspondence course fits )ou to mke a position
as chemist. See our full page ad on page 96 of this issue.
((:hemical Institute of New York, 66 W. Broad\\ny, New York

ity.

Educational

Used Correspondence Scheol courses save over half. Bar-
gain Catalogue 1000 courses free. Used courses bought.
Students’ Exchange. Dept. A, 47 West 424 St., New York.

* Inventors—Should write for our Free Guide Books and
“‘Record of Invention Blank’ before disclosing inventions.
Send model or.sketch of your invention for our Free Inspee-
tion and Instructicns. Radio, Electrical, Chemical, fe-
chanical and Trademark experts. Terms reasonable. Victor
J. Evans & Co., 922 Ninth, Washington, D. C.

Patents.  Send
report as to patentability.
est  references. Dest  results.
Watson E. Coleman, Patent Lawyer, 644 G
Washington, D,

drawing or model for eramm.mou atul
Adsice and .booklet free. Iigh-
Dromptness  assured.
Street, N. W.,

Patents—Send for form ‘‘Evidence of Conception’ to be
signed and witnessed. Form, fee schedule, information free.
Lancaster and Allwine, Registered DPatent Attormeys in
gnigd States and Canada, 269 Ouray Bldg., Washington,

battery from my better Edison
With welded councctions 7¢ pair. Sample cell
Paul Mills, Woodburn, Oregon.

Build a Lifetime “B"
Elements.
Ioe.

Building, repairing. Roberts circuit—forty dollars. Al-

bert Taylor, Greenwich, Conn.

Boys! Don’t Overlook This. "The ‘‘Rasco’’ Baby Detector.
Greatest detector ever brought out with | b
Fully adjustable. See former advertisements in this pub-
lication, or our catalos. Detector with Galena (‘rssta! edm-~
Dlete 50c, the same detector with Radiocite Cry » T5¢ pre-
paid. _Send for yours today. Radio Spccmlt) Company,
96.98 Park Place, New York City.

Attention! —50 Vacuum tube hook-ubs. The greatest col-
lection of vacuum tube circuits ever brousht under fwo
covers at such insignifieant cost. These diagrams will be
found in the great ‘‘Rasco’” catalog, which contains raw ma-
terials and parts in a greater profusion than any other
catalog. 13¢ in stamps, or coin, will bring the catalog to
Radio Specialty Co., 96-98 Park Place. New York

Wanted—Distributor and Dealer probesitions for radio
merchandise. Ottawa Radio Service, Port Clinton, Ohio.

No WMore Batteries—DBuild ‘A’ and ‘“B’’ eliminator—
operates any set en AC or DC, no hum, satisfaction guaran-
teed. Complete plans $2. -Engineers’ Service Company,
Suite 203-13 Park Row, New York.

Salesmen Wanted

A Salesman wanted in every town or_ city within 25 miles
of a broadcasting station to sell Radiogem, the comblete
radio receiving set that retails for $2.50. With Radiogem
there is nothing else to buy—the outfit includes the Radio-
gem receiving apParatus, 1,000 ohm phone, and aerial outfit.
The cheapest radio outfit on the market—yet as practieal as
the most expensive. Dig money to the right men. Send
2.00 for sample_outfit. “The Radiogem Corpb., 66-R West
Broadway, New York City. -

Sell Groceries Under New Plap. Wholesale prices direct
to the customer, quahtv guaranteed. Sure tepeat busi-
ness. Earnings $35 to $125 per week with no carfital re-
quired. Good the year round. Send quick for free instrue-
tiong to _the L. HARLEY COAMPANY. Department
E-2252, Daston, Ohio.

2232,
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Salesmen Wanted—Continued

A Paying Position Open to representative of character.
Take orders shoes-hosiery direct -to wearcer. Good income.
Permanent. Write now. Tanners Shoe Mfg. Co., 5-468 C
St., Boston, Mass.

Scenery to Rent

Settings for Opera, Plays, Minstrels. Plush Drops. Ad-
dress Amelia Grain, Philadelbhia.

School of Electribity

Electrlclty—\lmrc day or evening " courses in Electricity,
Drafting, Ln"meexinz, and Architecture. In Chicago earn
while you learn. Time positions pay expenses. KFuac-
ulty of experts. jal shart courses. Diplomas jn 2
years. B.S. Deuec in 3 years. Small classes, individual
institution. - old institution with thousands of

ates,  Bnter any time. Employment bureau.
ion—monthly payments, New College build-

—.\ll athleties. Al details in 72 page “Blue Baok.”
A copy will be sent to you free. Write today. Chicago
Technical College, Dept. 27, 118 E. 26th St, Chicago, Il

gﬁ;

~powerful speech amplifier.

95
How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have
1L been used for a number of years to
make powerful sound transmitting elements.
These very sensitive amplifiers offer every
“Radio Fan” the means of building: his own
‘We offer here-
with to the constructor these special 4Ampli-
fier Units.
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Song Writers

Songwriters: Let me furnish the music for your songs.
guaranteeing you absolute satisfaction. Copyrights secured.
Submit your scripts for cstimate and free advice. Yalter
W. Newcomer, 1674 Droadway, New York.

Songwriters—An honest proposition at last. Notary Pub-
lic_signs all guarantees to you. Write immediately. Rich-
ard Best, Roem 318, 1395 Broadway, New York.

i

Stammering

Stop Stammering. All sbeech defcets successfully cor-
rected. Samuel Robbins, 1399 Beylston St., Beston, Mass.

To the Man with an Idea

I offer a_comprehensive, experi-
enced, cfficient service for his
prompt, lcgal protection and the
development of his proposition.
Send sketch, or model and descrip
tion, for advice as to cost, search
through prior United States pat-
ents, etc, I'reliminary advice

adly furnished without charge.
\Ly experience and familiarity
with various arts frequently en-
able me to accurately advise
clients as to probable patentability
before thcy go to any expense.
Boolklct of waluable information
and form for properly disclos-
ing your idra free on request.

IWrite today.

RICHARD B. OWEN

PATENT LAWYER

2 Owen Building., Washington, D, C.
41A Park Row, New York City

on

and

JOHN B. BRADY

Patent Lawyer
Ouray Building

Special Library of Information

RADIO PATENTS
TRADE MARKS

Washington, D. C.

Telephone:
Main 4806

IADIO BATTERIES
are

ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York

St-tut-t-t-tering and stammering curcd at home. In-
structive booklet free, Walter McDeonnell, 121 Arcade, 1126
Granville Avenuc, Chicago, IiL

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughly.
Big salaries.  ~Wonderful opportunities. — Ixbenses low;
chance to earn part, School established fifty years, Catalog
free. Dodge’s Institute, Cour St., Valparaiso, Ind.

Wanted

Cash Paid for Dental Gold, False Teeth, Discarded
Jewelry, Diamonds, Platinum. Mail. Flerida Gold Refin-
ing Co., 21 Adams, Jacksonville, Fla.

Wanted to Buy

Full Value Paid for Old Gold, Jewelry, Watches, Dia-
monds, crowns, bridges, dental gold, silver, platinum, gold
or silyer ore; magneto boints, old false teeth. Packages re-
turned if our offer is not satisfactory. United Statcs Smclt-
ing Works (The Old Reliable) 39 So. State St., Dept.
16, Chicago, IIL

Attention!

HIGH SCHOOL
STUDENTS

We have a big
money making
proposition that
requires no cash

If you live in invéstment—only
New York City
or surround-
ing local terri~ .
tory callin per- yOur spare time

son to see
M. B. Murray Neécessary.

an hour or two of

For Full Particulars, write

M. B. MURRAY

EXPERIMENTER PUBLISHING
COMPANY, Inc.

53 Park Place New York, N. Y.
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Fig. 1 shows the amplifier unit.

aneurica
s

Fig. 2, shows how the umnit is attached to a
telephone receiver. The first procedure is to
mount the unit on the diaphragm of a telephone
receiver, which usually is a high resistance tele-
phone, either 1,000 or 1,500 ohms.

Next we select the loud speaking telephone.
If a low resistance telephone is available, it should
have for maximum efficiency an impedance equal
to the resistance of the amplifier unit, or about 10
ohms; it is connected up as shown in Figure 3.
A5 ohm telephone receiver is used in this circuit
with a 6-volt storage battery.

Two telephones taken from a good double head-
set of 2,000 to 3,000 ohms which do not rattle on
strong currents are employcd in Flg 4, one at

. the receiving end the other as Joud talker. In this

hook-up there is one instrument which must abso-
lutely be used with this combination, the trans-
former. As stated before in connection with Fig.
3, the impedance of the telephone, if used in
direct connection, should equal the resistance of
the unit. But as the impedance of the telephone
in Fig. 4 is much higher than the resistance of the
unit, it may be 200 times as great, a transformer
])a\mg a step-up ratio is used to match up the
resistance of the unit with the impedance of the
loud speaking telephone. Tn other words, the
primary coil of the transformer should have an
impedance (which is sometimes called “A. C.
resistance’) equal to the resistance of the unit, or
about 10 ohms, and the secondary coil should have
an impedance equal to the impedance of the high
resistance telephone. This transformer may be
purchased in any Radio Store and is called a
microphone transformer or modulation trans-
former, designed primarily to use in radio trans-
mitting sets. A 6-volt battery gives the best re-
sults. The current passing through the unit will
vary from .1 to .25 ampere.

Fig. 5 shows a circujit for further increasing
the volume of sound. This is simply two of the
circuits, such as shown in Fig. 4, linked together.
This arrangement is highly sensitive and the tele-
phones on which the units are mounted should be
packed in a box of cotton, as the slightest vibra-
tion or sound in the room will be picked up and
heard in the loud talker. Any sensitive radio
loud talker may be used in this particular circuit.

HESE and innumerable other interesting

experiments are possible with these am-
plifiers. Every amateur should have at least
one or two in his “Lab” or workshop. A
four-page instruction pamphlet is sent with
every unit.

SPECIALLY PRICED 95C
While they last ............ Per Unit
OR TWO FOR $1.75

PRESS GUILD, -

66-R W. Broadway, New Yo-k City, N. Y.
Enclosed find 95¢—$1.75 for which send me

nostpaid one—two amplifier units as advertised.

WE A 000 0008000003000 08000000 060000a 60600
G E I 56660060000 660 66000008800000009000800
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- Chemists Command
and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

your ‘imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake. They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difficult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity, Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G, Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
wea h in Chemistry, but the profession affords congenial
emp.yy.nent at good salaries to hundreds of

T. 0'CONOR
AB., ADM, L
Noted Instructor, Lecturer and Au-
thor. TFormerly Treasurer Aneri-
iean Chemical Society and a prac-
tical chemist with many well known
achievements to his credit. ot
only has Dr. Sloane taught chemis-
try for years but he was for many
years, engaged in commercial
chemistry work.

SLOANE,
L.D.. Ph.D.
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ligh Salaries

Do you remember how the tales of pirate gold used to fire

What Some of Our
Students Say. of This

Course:

Y have not written since I received the big
set. I can still say ‘that it far exceeded my
anticipations, Since I have been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons adre
helping me wonderfully, and the interesting
way in which they are written males mc wait
patiently for each lesson.—MORLAIS. COUZ%-
ENS.

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I in-
tend to start the .student. engineering course at
the works. This is somewhat along electrical
lines, but the fact that I had a recommenda-

siderable influence in helping me to secure the
job.—H. VAN BENTHUYSEN,

So far T've been rmore than pleased with
your course and am still doing niceiy. I hope
to be your honor graduate this year.—J. M.
NORKUS, JR.

I find your course excellent and your instruc-
tion, truthfully, the clearest and best assem-
bled I have ever taken, and yours is the fifth
one I've studied. —JAMES J. KELLY.

From the time I was having Chemistry it

now. I am recommending you highly to my
friends, and urging them to become members
of such an organization.—CHARLES BEN-
- JAMIN.

I shall always recommend Four school to my
friends and let them know how simple your les-
sons are.—C, J. AM L,

I am more than pleased. You dig right .in
from the start. I am going to get somewhere
with this course. I am so glad that I found
you.—A. A. CAMERON.

T use your lessons constantly as I find it
more thorough than most text books I can
secure.—\WM. H. TIBDS.

Thanking you for your lessons, which I find

interesting, I am—ROBT. H, TRAYLOR.

Gas, Co. I appreciate very much. the good
service of the school when a_recommendation
was asked for.—JOS. DECKER.

tion from a reliable school no doubt had con- -

has never been thus explained to me as it is .

not only clear and -concise, but wonderfully -

I received employment in the Consolidated-|

1 who
_merely follow out its present applications. These appli-
cations are innumerable

-chemist can hardly be called work at all,

, touching intimately every business and every product in the world.

The work of the

It is the keenest and most enjoyable kind of pleasure. The days

s

in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring /
prospect of a discovery that moy spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home 7/

To qualify for this remarkable calling reqiiires elaborate specialized training. Formerly it was /
necessary to attend a university- for several years to acquire that training, but thanks to our
highly perfected and thorough system of instruction, you can now stay at home, keep your
position, and let us educate you in Chemistry during ycur spare time. Even with only common /
sehgoling you can take our course and equip yourself for immediate practical work in a chemical
laboratory. Dr. Slcane gives every one of his students the same careful, personal super-
vision that made him celebrated throughout his long career as a_ college professor. Your
instruction from the very beginning is made interesting and practical, and se supply you
with apparatus and chemicals for performing the fascinating analyses and experimental
work that plays such a large part in our method of teaching, and you are awarded the /
-Institute’s official diploma after you have satisfactorily completed the- course. O

Easy Monthly Payments Please scnd me at once.

You don’t have to have even the small Drice of the course to start. You can / without any obligation on my
pay for it in small monthly amounts—so small that you won’t feel them. . Part, your free Book “‘Opportuni-
The cost of cur course is very low, and includes everything, even the ties for Chemists,” and full pg
chemistry outfit——there are no extras to buy with our course. Our Plan ticulars about the Experimental
of monthly payments Places a chemical education within the reach cf ment given to every student.
everyvone. Write us and let us exDlain our plan in full—give us the /(ell me about your plan of pay
opportunity of showing vou how you can Qualify for a highly trained / your special 30 day offer.
technical position wi hout even giving up your present employment.

/CHEMICAL

INSTITUTE

OF NEW YORK

Home Extension
Division 7

66- R—West Broadway

New York City -

Experimental Equipment
Furnished to Every Student

We give to.every student without additional charge this
chemical equipment, including forty-nine picees of labora-
tory apparatus and supplies, and forty different chemicals

and_reagents. These comprise the apparatus and chemicals
used for the experimental work of the course. The fitted
heavy wooden box serves not only as a case for the outfit
but also as a useful laboratory accessory for performing

countless - experiments. Special 30 Day Offer //
Resides furnishing the student with his Experimental NAME  vnvrecercnnansnnnion
Equipment, we are making an additional special offer for NAMERES e

a short while only. You owe it to yourself to find out
about it. Write toCay for full information and free
book ‘‘Opportunities for Chemists.”” Send the coupon
right now while it is fresh in your mind. Or just / ADDRESS ....oiviaaeaeonen 6600000000,
write your name and address on 2 postal and mail

it to vs. But whatever you do, act today before /
this offer is withdrawn.

DON’T WAIT—MAIL COUPON NOW!

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 7
66-R—WEST BROADWAY NEW YORK CITY

R. N.-Tuly, '26
PRINTED BY GILES PRINTING CO., LONG ISLAND CITY, N. Y.
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The New S-M Raytheon
“B’”’ Eliminator Assembly

S-M Long Wave
Transformers
Embodied in its construction is a new principle in filter
design developed by Silver-Marshall engineers. This new
and patented feature makes this product better and more
efficient, from every standpoint, than anything that has
been attempted. The three major units are all built with
one big idea in mind—to deliver power that is better than
anything heretofore found in “B” eliminator construction.
The 650-A assembly will deliver more power-—more
constant power than any other system. It is provided with
two adjustable voltage taps and one fixed tap for power
tubes. Compact and small in size—6 1-2 by 7-12 inches
—it comes to you fully mounted-—all that is needed are a

They are tested,
measured and guar-
anteed—made under
the most careful su-
pervision and sub-
jected to the rnost
stringent of Jlabora-
tory tests. Actual am-
plification to a frac-
tion of one per cent is
predicted in  tests
that these transform-
ers have to pass.
Type 210 is an un-

::_‘;‘l‘::ﬂn,";fn_2]§°r§ few wires to complete it. The new 650-A, embodying the
sharply tuned filter, greatest single advance made in eliminator construction,
$6.00 each. sells for $35.00.

Compensating
Condenser 340

220 Audio Transformers

The 340 condenser is
a small .000025 mfd.
adjustable  condenser
designed for compen-
sating, balancing, or
neutralizing. Its sphere
of usefulness is not
limited to these pur-
poses, however. Sup-
plied with brass plates,
mounted ‘on a bakelite
head. Size, 114" wide,
1” deep and 175" high.
Furnished with control
knob for single-hole
panel mounting, and
also with bracket for
base mounting. The
price is $1.50.

It’s better than anything else—and this statement is
made without any reservations. It handles the deep-
est notes of the organ and the highest notes of the
violin—all smoother and with more “true to color”
tones than any other transformer or any other sys-
tem. The 220 is husky, built to do a power job with
real quality. It’s the biggest transformer built—and
it is unconditionally guaranteed to be better than any
other practical audio amplifying device—including
resistance or impedance coupling. The price is $6.00.
Type 221 is an output transformer, to be used op-
tionally with 220’s and power tubes.

SILVER-MARSHALL, Inc.

848 W. JACKSON BLVD. CHICAGO, U. S. A.
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Snubbers on a Modern Automobile
Are Indispensable

Springs promote riding comfort, but without ab-
sorbers the bouncing continues too long after the jolt oc-
curs. Effective Snubbers damp out the oscillating
spring action.

The delicate elements of a radio tube are in vital
need of efficient shock absorptlon,—partlcularly the de-
tector, where vibration often
develops such ‘‘microphonic”
noises as fo actually ruin re-
ception.

B-T Shock Absorbing Sock-
ets are the only solution,—they
are not spring suspended. Note
the absorbing support between base and tube holder,—
the damping side mufflers on the detector model, and
the long yielding spring contact,—all designed for one

This experimeﬁt proves why B-T ab- purpose,— QUIET RECEPTION.

sorbers improve reception. Tap the base of

UX Absorber Socket 75¢

the ordinary spring-suspended socket and
feel the vibrations. Then touch the base with
finger and feel them disappear. Vibrations
never have a chance to start with the B-T
method.

The superiority of the spring
contact is at once evident. It's
positive, but causes no undue

strain. The connecting link is

for current, not spring tension.

. From our experience with the B-T SILENT SOCKET
YOlll‘ Tubes Deserve Protectlon (still available with Universal base, $1.25) we are con-

Lengthen their lives and Improve Recep- fident the new UX types will outsell all other sockets by
tion by treating them fairly. 10 to 1.
Use B-T sockets if you build. Insist dn

. Construction and shock absorbing features fully cov-
their use if -you buy.

ered by patents pending.

No B-T product is ever offered
unless it has fully demonstrated out-
standing superiority.

That’s why “Every B-T buyer is
a B-T Booster.”

B-T Authorized Dealers will
soon be able to show you new B.-
Eliminators, Counterphase Set mod-
els, etc. Watch for them. Write for
circulars.

It took the Eupho/uc to
prove how good #n Au-

reﬁi eﬁg dio Transformer could be.

We have never built a

Mlg 5 product that = brought

< g b i | greater praise.
tube protection. / I '“l\']’o. superior at any
This' i Type UX Manu[acfllrmg many price’’ is the popular ver-

Detector, price $1.00. dict.

Showing double ab-
sorber for detector

Canal ‘alA'ld Harrison Streets 2.2 to 1
CHICAGO 47to1  $5.75




