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Especially Those Made of Molded Wood

EVERYBODY who uses a horn loud speaker of the latest type, consisting of an

air column design, with long tone travel, agrees that the tone is splendid.
Model 595 has a travel distance of 8 feet fromgi;hc g Our
unit to the large end of the “bell.” If you
must e€economize On space, use
Model 570, with a 6-foot tone
travel, with not quite as
strong reproduc-
tion of low notes.
But No. 595 is bet-
ter and, if you've
the room (211"
high, 18" wide, 15"
deep), choose that
one. Every pur-
chaser is a de-
lighted customer.
Order one: of
t h e s e specially
moulded wood
horns. Try it for
90 days. If not
delighted, return
i and get back
your money, in-
cluding any ship-
ping charges you
paid! (Note: Not
a single one of
these horns has ever
been returned to us,
though we’ve sold many

Model 595
(11lustrated above)
Baffle board (not
shown) FREE with
each order. List priee
1 price

B (40% wa 3% of lw
AGOUSTICAL ENGINEERING N
ASSOCGIATES, ~N
143 West A5th 8i., New York Clty. ~ S 58
(Just East of Breadway) ®.

Pleaso ship we at once the following (check oft): |
[ One No. 595 at $10.58, plus s little extra to
defray lhl%:lnx costs; send it slready mounted |
in FREE baffle board. | Model 570. aise
[JOne No. 570 at $7.64, plus a little extra to 15 high by 12"
defray shipping costs; send it already mounted ] wide by 12" deep, 6-
in FRKE_baffle board. foot tone travel. FRERB
C1Ope No. 112 horn motor (universal nozzle) at ] baffle board. List price
$3.53, plus a few cents extra for shipping. I 513.00% Qur price (40%

NAME............ eeens s : Model 113 o _motor
itands

ADDRESS......... e eaaas iltering uﬁﬂl.?m'f.ﬁm.'i

I ight). List price $6.00.

(8 §Ra0000000000c ... STATE........... X Drice (40% aud 2%

Mt list price...... $3.53

BUILD A 36-INCH SPEAKERELAY

CONE—LOWEST COST Cat. Ne. 124
FOR FINEST TONE! $2

NEW
POWERTONE
UNIT

with 5-ft. cord
Designed Front Sheet
Plain Rear Sheet
Radio Cement
Mounting Bracket

Apex For ing two speakers hy turn of
Chuck knoh so that at No. 1, left, you operate
Nut one speaker alone; at. No. 2 you operate
Tri-Foot Pedestal both speakers together; at No. 1, right,

you operate the other speaker alome. Ex-

Instruction Sheet
cellent for store demonstrations or home

ALL FOR ONLY use. Earphones may be substituted for
one speaker.
$ 00 Cat. 1234 for connecting 4 sbeakers, one to play
Note: If 24” kit Is Bt 8 tIMB..evierreienrrenoanrcioaraaacnaoes $2.50
%2‘":‘};.."‘.:’. Cat. Ne. N
: o Cat SN0 GUARANTY RADIO GOODS CO.

REMARKABLE GUARANTY!
This 38” Cone Speaker Kit is sent complete, 145 WEST 45TH STREET
Es l(i)steg. carefully packed. Order ome sent NEW YORK CITY Just East of Broadway

SEND NO MONEY!

ng:litl: :e spet-hl:erﬁ uiliiu:o: we:io&i':dﬁ:: McARTHUR’S SHELL TALLIES for scoring at
turn peak bridge parties or for bridge favors. A beautiful
days and get ALL your money back! dainty, unusual and useful gift utterlyea&lnllillié

anything else you have ever seen. When you

GUARANTY RAD[O GOODS CO. use them at your next bridge party, all your

friends will want to know where you got them.

145 WEST 45TH STREET $3.00 a_dozen_(for twelve place cards and tallies),
N. Y. City Just East of Broadway l tpaid. C. McArthur, 620 Plaza Place, St.
- etersburg, Florida.

www americanradiohistorv com

YOU MUST GET
THIS BOOK!

DRAKE’S RADIO
CYCLOPEDIA

(New Edition)

has been develeped to
answer the aquestions of
service men, custom set
builders and home cen-
structors. of experiment-
ers, students. salesmen
and operators of receiving
eguipment and to allow

these to have instant
access to the information
they want. The auther.
Harold P. Manly, has
collected and translated
into plain English the
material formerly obtain-
able only frem dosens
of acattered sources.

Bach rule, fact. method.
plan, layout and diagram
hd lmtmt'l:d ;ncked out
o and separal TOm every-
Kl 28 g THICK: ining olse by placinz all

ILLUSTRATIONS. subjects in alphabetical

. order with croes references

for every imaginable

name under which the information might be
classed.

This slphabetical arrangement lets the experienced
worker refer directly to the ome thing in which hf
1s interested st the t without t
non-essentials. The needs of the begimner are cared

for.

The important articles deal primarily with recelvers
and reception. They do not stop with the electrical
end, but ge also into the mechanics of oconstruction.

Every new thing in radio is covered in detail.

1.680 Alphabetical Headlgs from A-battery te
Zere Beat
1025 Illustratiens, Disgrams, Layeuts and Grashs
20 Pages, Each 6 by 8 Inches
240 Combinatiens fer Recelver Lavouts

OF THE PRINCIPAL ARTICLES

159 soncerm serviss men, 129 help the set bullder,
162 nelp tne experimenter. 155 Interest the student.
75 assist In sales work, 73 |Interest sot ewners.

Radic Werld: **The most suitable volume for those
who want the facts stripped se far as vossible of
intricacles. Useful addition to any lbrary.”

Radlo Broadeast: '“The reviewer +does not believe
that a more satlafactory addition to the exverimenter’s
Mbrary in any ona volume can be made.”’

QST: 'The Infermation is so put as to be of most
immediate use to the constructor and repair man,
and, remarkahly enough, includes apparatus of most
recent wrigin.”’

Radle: ‘‘Seldom is any subject 8o comorehensively
and practically exDlained.”’

GUARAKNTY RADIO GOODS CO..
148 W. 45th 8t., New Yerk, N. Y. (just E. of J'way)
Gentlemen: Please mail me at once the new
(second) edition of '*Drake’s Radio Cyclopedia,’” by
Harold P. Manly. just published. with all the latest
technical information in it. 1 will pay the postman
$6.00 plus a few cenls extra for postage. If I am
not delighted, I may return the book in flve days
and you will premptly refund my purchase money.

CILY ceevivencoonncscoonsioonnaasns Btate ..........
5-DAY MONEY-BACK GUARANTY!

/
BLUEPRINT FREE!
4-Tube Screen Grid Diamond of the Air
Blueprint, full sized picture wiring dia-
gram; also schematic diagram and panel
layout.

At 15¢ per copy RADIO WORLD costs you 60c
for four weeks. But if you send 50c NOW you
get the first and only national radio weekly for
our consecutive weeks and this handsome
official blueprint FREE!

This blueprint is life-sized and shows in easy
picture diagram form how to mount parts and
wire this super-sensitive receiver. One screen
grid tube is used as radio frequency amplifier.
The rest of tubes are two—0lA and one 112A,
This circuit gives ﬁ)u distance, tone quality, ease

of performance. o shielding, no neutralizing
required!

— ) — — p—— 0 — p— T o o p— —

Radio World, 145 West 45th Street, New York City

Enclosed please find 50 cents (stamps, coin,
check or money-order) for which send me RADIO
1\)7}’ORI,I: for four weeks, and free Diamond S. G.

ueprint.

Name ..cocoevnennn 0000000000000 0000000 5000000000
Address ..-cciiiiiiiiniiiintiitesienann, 5OB00006aG0 caen
(E3%7 o0o0o00000000000000000000000 eens State....i..... 0o
{J Renewal.

If you are already a mail subscriber for RADIO
WORLD you may extend your subscription four
weeks and get free blueprint, but put a cross in
the square.
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15¢ per $6.00 per Year
[Entered as seoon -class matter, March
1922, at the Post Office at New York,
N. Y., under Act of March, 1879]

Latest News and Circuits
Technical Accuracy Second to None

A Weekly Paper published by Hennessy
Radio Publications Corporation, from
Pubhcatlon Office, 145 West 45th Street,
New York k, N. Y.
(Just East of Broadway)
Phone: BRYant 0558 and 0559

BUSINESS DONE  Chains Fight Back;
DURING YEAR, Want More Leeway

$512,000,000

Total radio sales for the year will ex-
ceed $512,000,000. This is revealed by an
analysis of the radio statistics for the
third quarter of 1928, released by the De-
partment of Commerce. These are com-
piled in cooperation with the Radio Divi-
sion of the National Electrical Manufac-
turers Association.

Figures compiled for the third quarter
represent returns from 6,766 radio deal-
ers, or 21.4 per cent of the 31,573 queried,
and show a total business of $20,508,666.

More Replies

This is an increase of 3.6 per cent over
replies received for the July 1 quarter.
Assumptively, 100 per cent of the deal-
ers did a total business of $95,834,887 dur-
ing the quarter.

An estimate of the relative value of
each quarter has been prepared by the
McGraw-Hill Publishing Company. It
shows that the months of July, August
and September equal 18.5 per cent of the
total radio sales made each year.

Since the October 1st figures are the
first to contain total sales, the quarterly
business of $95,834,887, on the basis of
18.5 per cent, results in total year's sales
of $512,621,010, establishing a new record.

Expect Large Final Quarter

Furthermore the full force of the
season’s increasing sales is not adequately
reflected in the Summer months of June,
July and August and a greater momentum
of increase in the last quarter is ex-
pected to swell the total somewhat above
that indicated.

JOINT RADIO-MUSIC TRADE SHOW

Preliminary plans for the annual con-
ventions and trade shows of the radio
and music industries, hoth meeting in
Chicago June 3rd next, have been agreed
upon by heads of the respective in-
dustries, represented by the Radio Manu-
facturers Association, the Music In-
dustries Chamber of Commerce, the Na-
tional Association of Music -Merchants,
and allied music trade organization.

KFRC AND KHJ TIE IN

The Don Lee stations of California—
KH], Los Angeles, and KFRC, San Fran-
cisco—are now hooked up by permanent
telephone line. Alternately programs will
be released from both studios and broad
cast jointly.

Debtor is Spotted
By His Broadcast

Qakland, Calif.
Some years ago, in a foreign country,
a young man borrowed some money.
Recently the same young man had oc-
casion to speak over KGO, the Pacific
Coast station of the General Electric Co.
A few days later he got a letter from a
DX hound nearly a thousand miles from
KGO, asking him for the money.
Imagine the embarrassment of the
debtor when KGO handed him the letter

_and the gratitude of the creditor for re-

newing old acquaintances.

102,000 ROOMS
HEAR LESSONS

Prellmmary returns assembled from
various parts of the country show that at
least 102,000 schoolrooms have been

equipped with radios for Walter Dam-
rosch’s concerts for children, according to
J. L. Ray of the Radio Corporatxon of
America, which sponsors the educational
hour.

Reports received by the Radio Corpora-
tion of America from its local representa-
tives state that Dallas, Texas, has its en-
tire school system equipped with radios
for the series, as has also Beaumont,
Texas. Kansas City and St. Louis have
also prepared themselves on an ambitious
scale.

Country as well as city schools are
demonstratmg an eagerness to hear the
series. In Fort Bend County, Texas,
every rural school has a radio and the
district has installed its own station.

New Orleans reports that thirty per-
cent of its schools are llstemng in.

A new development is the installation
of centralized sets in schools,—that is,
many schools are wiring the entire build-
ing for reception so that every classroom
can listen in. The larger cities particu-
larly are undertaking installation on this
scale.

In many instances the cost of installing
radios has been borne by individual
parents or parent associations, who are
moved by a personal desire to have their
children benefit by the opportunity for
musical education afforded by Mr. Dam-
rosch’s concerts.
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Columbia List Jumps from
27 to 49 Stations, Largest
Group in the World —
N.B.C. Seeks Better Facil-
ities in Iowa, Texas and
Ohio — Board’s Curb
Order, Effective January
31st, Is Opposed —N. E.
M. A. Condemns Unwar-

ranted Restriction

Washington.

Demands for severe restriction of
chains, so that a greater variety of pro-
grams may be tuned in, have brought
counter-activity by chain Systems and by
the Radio Division, National Electrical
Manufacturers’ Association. The devel-
opments were:

The Committee on Broadcast Alloca-
] tidn of the N. E. M. A., composed of
C. W. Horn, Julius Weinberger, Dr.
Alfred N. Goldsmrth Ray H. Manson,
Louis B. F. Raycroft and Edgar H. Felix,
referred to the wide and increasing use
of receivers in all territories as an in-
fallible barometer of broadcasting pepu-
larity. The committee therefore con-
demned the unwarranted restriction of
wire-syndicated or chain programs.
The Columbia Broadcasting System,
which had twenty-seven stations in
regular co- operation, announced the
enlargement of the “member stations” to
forty-nine, effective January 8th, making
the chain the largest in the world.
Officials of thé National Broadcasting
Company, which operates two large
chains with WEAF and WJZ, New
York, as main transmitters, discussed with
the Federal Radio Commission the im-
provement of its chain, particularly to
remedy poor reception of chain programs
in the State of Iowa, in Fort Worth,
Tex., and in Cincinnati.
The N. B. C. took a definite stand on
4the “elective” method of a station’s
chain program selection by opposing it
as “commercially impossible.” The elec-
tive method, recently adopted by WCCO,
Minneapolis-St. Paul, leavgs a station
free to select which chain it will co-oper-
ate with on any occasion instead of ty-
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Chains Start Counter - Drive

ing up with only one chain permanently.
Henry A. Bellows, former Federal Radio
Commissioner, is manager of WCCO.

Where Opposition Began

The opposition to extensive chain
broadcasting first became intense in the
Middle West, because the same program
was tuned in from different stations, in-
cluding distant ones. Other parts of the
country later voiced complaints. The fact
of-repetition was not disputed, but the ad-
vocates of chain programs cited the much
better quality of artists and presentations
that the chains offered, and also referred
to the econmomic advantage, since chains
help solve the difficult problem of steady
revenue production. Leading broadcasters
showed that nearly all stations operate at
a loss, comparing income with expenses,
maintenance and capitalization.

The Federal Radio Commission received
great bundles of complaint letters from
listeners who said that chain broadcast-
ing was ruining the variety that provided
tuning-in with its most fascinating appeal.

The 300-Mile Rule

The Commission did not agree as a
unit on the “menace” of chain broadcasts,
but did adopt a rule circumscribing chain
broadcast activities. This was General
Order 43, limiting the broadcasting of
chain programs by stations on cleared
channels to those more than 300 miles
~apart. This order was to be effective as
of the date of the reallocation, November
11th last, but so many difficult problems
arose under the reallocation itself and
were made still more knotty by the 300-
mile rule, that the effective date was post-
poned until January 31st, so the Com-
mission and the stations could deal with
this problem in the light of experiences
under the reallocation. January 31st is
the expiration date of the 90-day licenses
all stations possess. As not all licenses
will be renewed, at least immediately, the
300-mile rule may be affected.

Effect on Radio’s

Future

That the chain program has an impor-

tant bearing on the future of radio is ad-
mitted on both sides. On some chain pro-
grams a single artist has been paid as
much as $3,000 for one performance, some-
thing unknown to individual station
broadcasts. Hence the future excellence
of programs is said to depend on the
encouragement of chain operation.
. The acute aspect of the problem arises
in fespect to cleared channels, of which
there are forty, or eight in each of the
five zones into which the United States
is divided.

To cite an extreme and theoretical ex-
a{nplq, if all forty stations were on the
air simultaneously some night with the
same chain program, all the best and pref-
erential channels, with their far-reaching
transmitters, would almost monopolize the
dial. Against such possibility is cited the
growth of competition among chains. The
N. B. C. has been the dominating chain
agency, with its two networks, but now
Columbia steps out in front, and Pacific
Coast chains are growing with other
chains under negotiation.

WGY’S TELEVISION SCHEDULE

WGY transmits television signals every
Tuesday, Thursday and Friday, from 1:30
p. m. to 2:00 p. m. and every Sunday from
11:15 p. m. to 11:30 p. m, E. S. T, on
379.5 meters and on 21.96 meters. There is
another period of television transmission on
every Tuesday, 11:30 p. m. to 12:00 mid-
night, on 379.5 meters and on 31.4 meters.
The transmission is developmental and the
schedule may be changed or discontinued
any time.

N.B.C. Reception
Poor In Spots

Washington.

Officials of the National Broadcasting
Cempany, which operates two chains, with
WJZ and WEAF as key stations, con-
ferred with the Federal Radio Commis-
sion on problems concerning the com-
pany’s chain broadcasting. Remedies for
poor reception of chain programs in Fort
Worth, Tex., Cincinnati and various points
in lowa were discussed. Good reception
of chain programs in the specified places
was impossible, the Board was told.

The N. B. C. officials at the conference
were Merlin Hall Aylesworth, president;
George F. McClellans vice president and
general manager, and G. W. Payne, com-
mercial engineer of the company.

Mr. Aylesworth also discussed the stand
taken by former Radio Commissioner
Henry A. Bellows, now manager of
WCCO, Minneapolis-St. Paul, in refusing
to take all of the National company’s
program. He told the commission that
Tt)he situation was “commercially impossi-

le.”

LARGEST CHAIN
T0 BE COLUMBIA

The Columbia Broadcasting System
will have the largest regular chain in the
world, beginning January 8th. Forty-nine
stations will operate regularly as a part
of the system.

This announcement was made by the
United Independent Broadcasters, through
William S. Paley, president. This is the
operating company.

The system now has twenty-seven sta-
tions and has perfected arrangements to
add the other 21.

WOR and WABC, New York City, are
key stations of the Columbia system.

The stations of the system, arranged
in their respective groups as basic, South-
ern 1, 2 and 3, Far West and Supplement-
ary, follow:

Basic: WABC, WOR, 2XE (short
wave)» WEAN, WNAC, WCAU, WFAN,
WCAO, WFBL, WMAK, WKBW,
WLBW, WJAS, WHK, WADC, WAIU,
WSPD, WKRC, WGHP, WOWOQO, WGL,
WMAQ, WBBM, KMOX, KMBC, KOIL,

Southern 1:

WRVA, WTAR
WWNC.

Southern 2: WLAC, WDOD, WBRC
and WREC.

Southern 3: KFJF, KFH, KRLD, KTSA
and KTHS.

Far West: KLZ, KDYL, KYA, KMTR,
KTR, KEX and KGA.

Supplementary: WCCO, WISN
WML.

.and WMAL.

and

and

Sweet and Brown

New WLW Announcers

Cincinnati.

Two announcers have been added to the
staff of WLW..

They are Norman Sweet, former chief
announcer of WHAS, Louisville, Ky., and
Robert Brown, former chief announcer
of WGR, Buffalo, N. Y.

WLW is now using 50,000 watts.

www americanradiohistorv com

EXPERTS. FIND
ATTACKS ON
CHAIN FALSE

The Radio Division, National Electrical
Manufacturers’ Association, 420 Lexington
Avenue, New York City, released a report
of its Committee on Broadcast Allocation,
in which the following appears, under the
heading “Network Regulations”:

“Having as an infallible barometer of
broadcasting popularity, the sale of re-
ceiving sets in all territories, we condemn
any unwarranted restriction of wire syn-
dicated or chain programs.

“We have observed the marked increase
of listening audiences in every territory
when wire syndicated program service is
initiated and regret the agitation against
it.

Charge of “Politics”

“This agitation is largely for political
effect and it assuredly does not have the
support of the vast majority of the inar-
ticulate listening audience.

“We are convinced that wire syndicated
programs are independently selected by
local outlet stations without contractual
compulsion and solely with the program
desires of its locality and audience in
mind, much as newspapers select material
for publication from items supplied them
by the various press associations.

Fears Bad Effect

“Any premature compulsory synchro-
nization of stations carrying wire dis-
tributed programs, if it is to effect chan-
nel conservation, would prevent the eco-
nomic use of such local outlet stations for
any local service programs which now
constitutes the great bulk of their pro-
grams.”

Evacuation Explains
Fine Detection Mystery

One of the most frequent causes of dis-
tortion in broadcast reception—in fact,
probably the most common cause these
days—is an overloaded detector tube. In
the desire to obtain greater volume, the
radio enthusiast is likely to pile on as
much plate voltage as possible on the de-
tector, resulting in an overloaded tube
and distortion.

The usual detector tube works best at
67%% volts maximum, although good vol-
ume is obtained at 45 volts. 2214 volts
is generally too low with the usual —01-
A or “hard” tube. Ocasionally, a tube is
found that works well at 2214 volts and
appears to be an exceptional detector.
This is due to the fact that the tube is
not evacuated as thoroughly as the usual
run of —01-A tubes, and is therefore a
“soft” tube, or one best adopted for de-
tection.

For maximum volume and sensitivity,
together with good tone quality, the de-
tector plate voltage may be adjusted over
a wide range. This may be done by in-
serting a suitable variable resistance,
such as the volume control clarostat,
shunted by a »%mfd. condenser, in the
plate lead to the detector.
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BOARD CALLED
FAILURE IN ITS
PRIME PURPOSE

The report of the Committee on Br.oad—
cast Allocation, Radio Division, National
Electric Manufacturers’ Association, on
broadcast conditions as judged from
the listeners viewpoint, follows, except for
the part dealing with chain programs, pub-
lished on the opposite page:

The Committee commends the Federal
Radio Commission for having reduced the
number of stations broadcasting simul-
taneously with the effect of lessening the
prevalence of such disturbing effects as
heterodyne whistles and cross-talk, but
it regrets that the Commissioq should
have {ailed to accomplish the prime pur-
pose for which it was organized, to wit,
the reduction of the actual number of
stations licensed.

Stations Suffer Hardships

While the effect of license revocation
is obtained, so far as reducing interfer-
ence is concerned, by the extensive time
sharing and power reduction put into ef-
fect by the Commission under the new al-
location plan, yet, because of the economic
hardships forced upon station manage-
ments thereby, the means to accomplish
that result reduces the program standards
of broadcasting and, therefore, the desira-
bility of ownership of radio receivers.

A powerful station with a large oper-
ating staff, compelled to operate half time,
is in no better position to expand and
improve the character of its service than
a skyscraper office building compelled by
law to keep half of its offices emipty.

When the Department of Commerce
relinquished its supposed power to refuse
broadcasting station licenses to any and
all who applied as a result of an injunc-
tion in June, 1926, the number of stations
licensed was 534, then considered an en-
tirely excessive number for the broadcast

band.
Lauds Cleared Channels

During the period of disorder and un-
restricted licensing subsequent to the in-
junction, that number increased to 733 at
the time the Commission took office under
the Radio Act of 1927.

The number of stations under the new
Allocation Plan is 625, a very minor re-
duction and even then a figure which does
not fully represent the comparative con-
ditions because of the greatly increased
average power of the stations over those
of 1926, a condition affecting primarily
congestion on non-cleared channels.

The Committee urges the Comumission
to adopt a standard bhasis for rating of
broadcasting stations for the purpose of
deciding the relative service of two or
more stations.

The Committee commends the Commis-
sion {for the desirable tendency toward es-
tablishing cleared channels which the
Committee has made a part of its first
general reallocation effective November
11th, which provides for the first time
actually cleared channels for night time
broadcasting. Further experiment, ex-
perience and observation are needed to
determine the interfering effect of the
“day only” assignments made on many of
the cleared channels. :

Fifty Cleared Channels Wanted

The Committee reiterates its support of
the Engineer’s Plan which calls for fifty
cleared channels (and originally for sixty).

Gist of Report
Of Manufacturers

A review of the present broadcasting
situation has been released by the Com-
nmittee on Broadcast Allocation of the
Radio Division, National Electrical Man-
ufacturers Association. )

The report of the Committee was sum-
marized as follows:

The Committee feels that the Federal
Radio Commission has failed to accom-
plish the prime purpose for which it was
organized—reduction of the actual num-
ber of stations licensed.

The Commission is urged to adopt a
standard basis for rating stations.

‘The Committee favors ffty cleared
channels, instead of the present forty.

Only the complete repeal of the Davis
Amendment will be helpful in the present
emergency.

Maximum power should be used on all
cleared channels so the greatest number
of listeners may be served.

Having as an infallible barometer of
broadcasting popularity the sale of radio
receiving sets in all territories, the com-
mittee condemns any unwarranted re-
striction of wire syndicated or chain pro-
grams.

The Committee is opposed to the pub-
licity given by the Commission to mere
experiments in station svnchronization.

The adoption of forty cleared channels is
a step in the right direction but does not
go far enough in making possible com-
plete geographical coverage of the United
States by high grade program service.

The Committee recognizes the embar-
rassment caused the Commission by the
pernicious Davis Amendment and warns
those considering its modification that
only complete repeal will be helpful in the
present emergency.

Medifying zoning houndaries and the
number of zones, no matter how skillfully
done, cannot be a fair basis for equaliza-
tion, hecause any zoning plan is certain
to discriminate against one zone or an-
other in one or more of the fundamental
factors such as total population, density
of population, area, tvpe of terrain, geo-
metric shape and economic conditions,
each of which has an important bearing
upon eduitable broadcasting service and
differing ratios of national, regijonal and
local services required in each zone, what-
ever its boundaries.

No zoning basis can he devised swhich
will take adequate cognizance of these va-
rious factors so that the number of sta-
tions, channels, and powers may be equal-
ized without injustice or inefficiency.

Wants Egquality to Rule

An equitable service to all should be
the sole basis and specification of the
law.

As manufacturers of radio receivers, we
urgé the use of maximum power on all
cleared channels in order that the great-
est number of persons may he served.

The use of less than maximum power
on cleared channels js a needless waste
of the channel space.

The Commission’s action in restricting
the power on channels shared for simul-
taneous operation of stations on the same
frequency is commended hecause it re-
duces the number of points on the dial
at which disagreeable heterodynes are
heard and makes possible local and re-'
gional service of a high character in
many localities not served by larger lo-
cal stations.

However, the restrictions of high nower
transmission to the twenty-five kilowatt
maximum now permitted and the fifty
kilowatt limit allowed exnerimentally, is
far from the maximum utilization of the
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625 STATIONS
FAR T00 MANY,
REPORT HOLDS

channel facilities involved and below the
point that we can make receivers capable
of eliminating cross-talk from neighbor-
ing channels,

Receivers More Selective

There has been marked improvement
in the sclectivity of most receivers manu-
factured during the last one or two years.

The power of broadcasting stations
should be sufficient to enable them to
cover their service areas with a high
quality signal. The Committee urges
that the Commission encourage the use
of powers greater than 50 kilowatts for
regular service. .

The Committee feels' that these inter-
ests of the listener should be carefully
safeguarded and the broadcasting of tele-
vision and still picture signals, being of a
disagreeable character when reproduced
through the loudspeaker, should not be
permitted to intrude at any time upon
the listener's regular tone entertainment
service. .

Furthermore, the Committee fully ac-
quainted with the present technical status
oi television. definitely states that with
cur present knowledge of the art, tele-
vision of conunercial quality positively can
not he accomplished in the broadcast band
within the maximum permissible five kilo-
cycle modulation.

Should Retrict Stills

While this objection does not apply to
still picture transmission, nevertheless pic-
ture transmission should be restricted to
obscure hours which will not sacrifice the
entertainment value of radio receivers.

The Committee is opposed to the pub-
licity given by the Commission to mere
experiments in station synchronization in
advance of the time that the technical
and practical problems of such synchro-
nization are solved.

Such premature publicity encourages
station managements and prospective
broadcasters to believe that there is early
prospect of great increase in the number
of stations which may operate simul-
taneously through the actual application
of carrier synchronization.

Since the number of channels now cov-
ering large areas has been greatly in-
creased and selectivity of receivers im-
proved. the prime need for carrier syn-
chronization, namely, limited program
choice in rural areas remote from any sta-
tion, has been largely removed.

Largest Wire Tie-in
Effected in Canada

The longest east to west tie-in on this
continent, requiring over 10,000 miles of
telegraph and teiephone wires to honk
up fourteen broadcasting stations in the
five time zones of Canada, from tidewater
to tidewater, was effected by the Radio
Department of the Canadian National
Railways when Sir Henry Thornton,
President and Chairman of the Canadian
National system. spoke recently to the
100.000 emploves of the road.

The Canadian National Railways main-
tain eleven broadcasting stations operat-
ing between Halifax on the Atlantic and
Vancouver on the Pacific. All of these.
with three outside stations, were utilized
in the tie-in.
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STATIONS STILL RMA. o Reporr ~ WLS REQUESTS -

T00 NUMEROUS,
SAYS LAFOUNT

By Harold A. Lafount

Federal Radio Commissioner

I said six months ago that there were
too many broadcasting stations in this
country. I am still of that opinion and
sincerely believe that the character of
reception the public wants, and should
have, can not be secured until the num-
ber of broadcasting stations is greatly
reduced. This can be accomplished by
the denying or revoking of licenses, or
the consolidation of stations.

The Commission will, without doubt,
be very strict in the future in requiring
stations to operate on their assigned
frequency, and to use only the power al-
located ; also stations failing to observe
any General Orders may expect their ap-
plication for renewal license to be denied.

Records Are “Personal”

Hundreds of letters from Fifth Zone
listeners express indignation over sta-
tions using records and failing to so an-
nounce. Thousands of other letters quote
sales talks, prices, etc., given over the
radio by many "stations. My opinion is
that such broadcasting will be consid-
ered as “personal business,” not public
interest, convenience or necessity.

Short wave broadcasting is not- likely
to be permanently licensed. It is con-
sidered still to be in the experimental
stage, and stations broadcasting on shoit
waves are doing so under their experi-
mental licenses. When a permanent serv-
ice evolves, it is likely to be limited to
the relaying of programs to great dis-
tances.

Limited Supply

Station owners should not ask their
listeners to.write to the Commission in
support of applications or concessions
such as more time, increased power,
change of frequency, etc.

The listening public generally are not
advised, and therefore do not know, that
what you may be applying for cannot be
given without being taken from someone
else. The general opinion is that the sup-
ply is limitless, but the facts are that the
opposite is true.

More than a hundred broadcasters
have been heard by the Commission in
Washington during the past one-hundred
days.

Every Station is “Best”

I have learned by attending these hear-
ings that every station owner is positive
his station is the best, every one of them
gives so much time to agriculture, re-
ligion, charities, etc,, etc., and all seemed
sincere in the belief that they were doing
a better job than the other fellow.

General Order No. 7 permits a devia-
tion of one-half kilocycle from the as-
signed frequency of a station. My opin-
ion is that this allowable deviation will
soon be greatly reduced.

An amended order regulating chain
broadcasting is contemplated.

It is very probable that the Commis-
sion will shortly require all broadcasting
stations to install and use a dummy an-
tenna for use during warming-up period.

On Reallocation

The Radio Manufacturers Association,
comprising virtually all prominent manu-
facturers and representing about 98 per
cent. of the total distribution of radio
products, is obtaining the data and views
of its members on results of the realloca-
tion and asking suggestions for measures
which may better broadcasting reception.

Questionnaires are being sent to all of
its nearly 300 members concerning the
local and national results of the new
radio set-up.

The tabulated results will be presented
to the Board of Directors at their next
meeting, January 11th and 12th, at
Briarcliff Lodge, New York.

KENT PRIZES
ARE AWARDED

The final contest in the second annual
Atwater Kent Foundation National Radio
Audition was held recently in the studio
of the National Broadcasting Company,
New York, and broadcast over a nation-
wide hook-up of stations.

The winners of first places were Miss
Hazel Cecilia Arth of Washington, D. C,
and Donald Novis, of Passadena, Calif.
Each of these was awarded a cash prize
of $5,000, a gold decoration, and a two-
year scholarship at a leading American
conservatory.

The second prize winners were Miss
Dove Irene Kilgore, of Oakland, Calif.,
and Kenneth D. Hines, of Buffalo, New
York. FEach of these was awarded a cash
prize of $2,000 and a one-year scholarship.

The two third prizes of $1,000 in cash
and a one-year scholarship were awarded
to Miss Anna Mae Chandler, of Fay-
etteville, Ark., and Wilfred A. Engelman,
of Detroit, Mich.

The two fourth prizes of $500 were won
by Miss Gladys Morrison Ball, of Kan-
sas City, Mo., and Patrick H. Wilson, Jr.,
of Galveston, Texas. The two fifth
prizes of $250 in cash were won by Miss
Carmen Rosell and Ernest P. Ferrata,
both of New Orleans, La.

The judges of the contest were Madame
Louise Homer, Metropolitan Opera con-
tralto; Dr. Willem Mengelberg, con-
ductor of the Philharmonic Symphony
Orchestra; Dr. T. Tertius Noble, com-
poser, organist, and choir master at St.
Thomas’s Episcopal Church; Giovanni
Martinelli, tenor of the Metropolitan
Opera; Pierre V. R. Key, editor of the

Musical Digest; Yeatman Griffith and
George TFerguson, New York singing
teachers.

All Station Licenses
Expire January 31st

Washington.

The licenses of all broadcasting sta-
tions will expire on January 3lst. Sta-
tions must file renewal applications before
that time.

Stations formally accused of violating
orders of the Federal Radio Commission
will be denied a renewal, pending deci-
sion on the counts after a hearing.

Already numerous stations have sub-
mitted their applications for license re-
newals, some asking for improved facili-
ties. Hearings will be held by the Fed-
eral Radio Commission.
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100,000 WATTS
AND 119 HOURS

Washington.

An application to increase its present
5000 watt power to 100,000 watts, which
would make it the highest powered broad-
casting station in the country, was sent
by WLS to the Federal Radio Commis~
sion. WLS is operated by the Agricul-
tural Broadcasting Co., Chicago.

The station now has five-sevenths time
on the 870-kilocycle channel, with the
other two-sevenths time assigned to
WENR, operated by the Great Lakes
Broadcasting Co., a subsidiary of public
utility interests. WENR recently applied
for full-time and an increase in power
on the 870-kilocycle channel, which ap-
plication is under consideration by the
Commission at this time.

Wants 119 Hours Weekly

The WLS application cites that the sta-
tion now broadcasts 71 hours and
minutes per week. “If construction per-
mit is granted we would operate our sta-
tion as many hours as the Radio Com-
mission will grant us between 7 a. m. and
12 p. m,,” it states.

1t is also shown by the application that
51 per cent of the stock of the Agricul-
tural Broadcasting Co. is owned by the
Frairie Farmer Publishing Co., and the
remaining 49 per cent is owned by Sears,
Roebuck & Co.

Board Has Contrary Rule

Construction of the new 100-kilowatt
transmitter would be commenced imme-
diately upon completion of a study of
available equipment to determine what
apparatus is best suited to the station’s
needs, should the constrnction permit be
granted.

The Commission has a standing rule
limiting power to 25,000 watts, with an
extra 25000 for experimental purposes.

“Hi-Q” Shields_ Useful
for Many Circuits

Among the products that are in great
demand, of the famous Hammarlund line
of precision parts, is the “Hi-Q” Shield.
This shield is ruggedly constructed of

— . heavy sheet-alumi-
~i o4 num  sides which
s, slide into grooved

aluminum posts and
are held firmly to-
gether by screws.
While this shield
'‘was designed espe-
cially for the ham-
marlund-Roberts “Hi-Q,” the home con-
structor and custom set builder will find
it useful for practically any circuit. The
HQS Shield has two compartments, 334
x314x514” high, inside measurements. The
HQS-1 Shield has one compartment of
the same inside measurements. Both of
these shields are supplied knockdown
and are very easily assembled. A com-
plete catalog of the Hammarlund parts
may be had from the Hammarlund Manu-
facturing Co., Inc., 424 West 33rd Street,
New Yocrk City. Mention Rapro WorLpn.
—J" H. C. .
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DIFFICULTIES
T0 GROW, SAYS
BOARD REPORT

Washington.

Increase in radio problems is predicted
in the annual report of the Federal Radio
Commission to Congress.

“Because of the rapid developments
which are taking place in radio communi-
cation, a large number of subjects have
had to be covered,” the report states.
“The likelihood is that as the art prog-
resses, radio problems will increase rather
than decrease. The possibilities of the
high-frequency spectrum are almost with-
out limit.

“The future of such matters as radio-
television, picture and fascimile transmis-
sion and relay broadcasting can only be
matters for speculation. How soon and
to what extent the frequency spectrum
above 23,000 kilocycles will be developed
for practical use is also a matter of guess-
work.

Future Uncertain

“To what extent future advances will
make possible an increasing number of
channels and the accommodation of a
larger number of stations is unknown.

“The Commission is convinced, how-
ever, that Congress acted wisely in pro-
viding for its standard that of public in-
terest, convenience, or necessity and it is
endeavoring to apply this standard to
each new set of problems in a manner
consistent with the best interest of the
entire public, both present and future.”

The report discusses the steps leading
up to the reallocation of broadcasting
facilities which became effective Novem-
ber 11th,

One of the great problems, it says, was
in endeavoring to achieve better radio
reception and at the same time to work
toward the “fair, efficient and equitable
radio service” as between the different
States and communities as required by the
Davis amendment to the Radio Act of
1927.

Members Differed

Moreover, says the report, there was
a difference of opinion as to the inten-
tion of Congress with regard to the
method of putting the amendment into
force.

“A majority of the Commission has
construed the amendment as requiring
an immediate reallocation of broadcast-
ing facilities so as to attain the pre-
scribed equality,” the report sets forth.
“Commissioner Robinson (Ira E. Robin-
son, chairman) has construed the amend-
ment as indicating a policy to be fol-
lowed in the future by the Commission in
gradual steps without calling for any
general rearrangement of stations imme-
diately, and that the equalization was to
be accomplished ‘when and in so far as
there are applications.””

The total number of stations was re-
duced from approximately 690 on June
30, 1928, to approximately 620.

NEW CORPORATIONS

Hadley Process, Inc, radlo supplies—Atty.,
C. R. Freeman, N.

Rockaway Radxo Corp -—Atty,
Far Rockaway, N.

Morosco Radio Corp —Atty, 1.
1,170 Broadway, N. Y. City.
.Allled Broadcasting Companies, radio presenta-
téons—-Atty. M. Chopnick, 17 E. 42d St.,, N. Y.
ity

Marsh Radio Laboratories—Atty.,, C. A. Con-
ner, 261 Broadway, N. Y. City.

W. Levitas,

M. Feldman,’

Wave Wanderlust
Upsets Reception

By GEORGE K. BURGESS
Director, Bureau of Standards

Irregularities of radio reception have
been found to be in part due to the fact
that the waves sometimes follow a mult:
plicity of paths in going from the trans-
mitting to the receiving station because
of varying ionization and other conditions
of the atmosphere.

Conditions at the transmitting station
have little effect on the wave behavior.
Fading occurs at much shorter distances
than commonly supposed, being appre-
ciable as close as eight miles to a broad-
casting station. Direction shifts studied
in connection with a radio beacon are due
to the horizontal component of the down-
coming waves. An antenna for air planes
free from the action of this horizontal
component has been developed.

RADIO BOOSTS
RECORDS' SALE

The influence of radio upon the musical
interests of the country is revealed in
statistics just made public by the U. S.
Census Bureau, covering the production
of musical instruments.

The organ alone has retained its popu-
larity in spite of the inroads of radio into
the American home. The production of
organs last year shows an increase of 31
per cent over 1925. The value of the out-
put at the factory was $14,262,688.

Organ music lends itself readily to
broadcasting and some of the outstanding
makers have regularly broadcast organ
recitals. Pianos, on the other hand, fell
off 29 per cent, last year, over the pre-
ceding census of manufacture.

The outstanding barometer of radio in-
fluence is shown to be the phonograph
record. As was true with the publication
of sheet music, records show an enormous
increase.
apparently spent more than $50,000,000
for records. The Census report shows
more than 100,000,000 records were manu-
factured—an increase of 28 per cent over
the year 1925.

This appreciation is attributed to the
growing popularity of the outstanding
musical artists on the air. Thus the
world famous singers of the opera and
concert stage, regularly broadcasting each
Sunday night in the Atwater Kent Radio
Hour, over a network of twenty-nine sta-
tions, are said to have an audience run-
ning into the millions. Their radio in-
troduction into the homes of the phono-
graph has resulted in an increased de-
mand for their phonograph records.

Except for the piano and organ sta-
tistics above, the report shows a 45%
music instrument sales decrease.

A THOUGHT FOR THE WEEK

Did you listen in on that half-hour the
other night when somebody played on the
organ the melodies of several popular songs
of recent vears and then rendered the classic
originals From which they were stolen? It
was a pretty clear example of a convincing
deadly parallel on the keyboard. But whither
does it lead? Does it mean a better under-
standing of music or does it merely upset
undeveloped musical minds and lead them to
suppose that most modern modern composers
nf the lighter forms of wmusic are out-and-
nut pilferers of the genius of others? Does
it e;tlighter_z or merely muddle? What say
You! .
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Last year the American public*

ROHIBIT JAZL
ON SUNDAY, IS
ALLIANGE PLEA

Washington.

Limitation of Sunday broadcasts to pro-
grams of a spiritual and uplifting nature
was requested of the Federal Radio Com-
mission by the Lord’s Day Alliance.
Broadcasting of jazz, popular songs gen-
erally, and anything not of a lofty and
inspiring nature should be prohibited, the
Alliance holds.

Objective Explained

The Rev. H. W. Bowlby, secretary of
the Alliance, explained the objective as
follows:

“We want to see the Sunday radio
carry only programs which will be help-
ful and spiritually uplifting. We want
to see evetything eliminated which would
be detrimental to good morals or an in-
sult to the day.

“We couldn’t very well get this into
our program of legislation by stations, as
it is more properly a matter for Federal
regulation.”

Would Ban Sponsorship

Sponsored programs, it was said, should
be prohibited on Sunday, because it is
contrary to the rule that the Lord’s Day
shall not be commercialized.

The Alliance is composed of members
of twenty church denominations, these
churches having a membership said to be
20,000,000.

Pat Kiley Adds

Thermatrol to Lines

Pat Kiley has added the well-known
Thermatrol family to his other lines of
radioapparatus. These appliances are
manufactured by one of the oldest and
best-known makers of electrical devices
and automatic heat controls in the coun-
try.

The Thermatrol family consists of the
Therm-a-trol Voltage Control, Lightning
Arrestor and the Automatic Speaker Con-
trol. The line voltage control gives full
protection to AC tubes, eliminators, etc.,
1s thoroughly insulated and heat-proof and
is adaptable to differing AC voltages and
frequencies. The lightning arrester is
full-glazed and waterproof, finished in
beautiful color. Heavy terminals insure
ample current carrying capacity.

It is the non-air gap type, with car-
borundum resistor  block preventing
shorts, and each arrester sold carries $100
insurance guarantee agamst damage, ef-
fective when the card in the box is
signed and returned to the maker. The
automatic speaker control is for use with
AC sets using separate dynamic speakers.
It automatically turns on and off the
speaker when the set switch is operated
and requires no extra wiring. Terms and
full information may be had from Pat
Kiley, 140 Liberty Street, New York City,
for the asking. Mention Rapio WorLD.—

J. H

HERTZ BACKED MAXWELL

Maxwell took two experimental facts
about electricity and magnetism and
manipulated them by formal mathematics.
He concluded that radio waves existed.
The world scoffed, except Heinrich Hertz,
who set up a tiny radio transmitter.
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EXPERTS BALK
AT IDEA MOON
- ECHOED SIGNAL

The observations of Jorgen Hals, a Nor-
wegian radio experimenter, of long-time ra-
dio echoes, as reported by Professor Carl
Stormer of Oslo University in a recent lec-
ture before the Academy of Science, in Co-
penhagen, Denmark, have created 'an in-
tense scientific interest among radio men
throughout the world.

Most of the interest shown is specula-
tive, as it must be, since the only echoes
previously observed were of short duration,
or about a quarter of a second.

Professor Stormer reports echoes occur-
ring from 3 to 15 seconds after the arrival
of the direct rad.o signal. This means that
the signals must have traveled an effective
distance up to about 1,000,000 miles and
back.

If the signals left the earth they must
have traversed the Heaviside layer twice, a
layer of ionized gas from 100 to 400 miles
above the earth, which had been regarded as
an impenetrable barrier to radio waves used
for signaling.

What Experts Think

If it is admitted that the waves did pene-
trate the layer both going and coming, a
reflecting layer out in space must exist
‘which threw them back to earth. What is
this layer? Is it the surface of the moon?
Perhaps, for the 3-second echoes. From one
of the planets? Not likely, for the nearest
planet is many times farther away than the
distance indicated by the 15-second echo.

Dr. Lee De Forest is not willing to as-
sume there exists an ionized layer some
hundred of thousands of miles above the
sea level but is one of the few inclined to
loek to the moon as the reflecting surface.

Dr. A. Hoyt Taylor, U. S. Naval Re-
search Laboratory, reports that many studies

of echo signals have been made at the
laboratories and that echoes having trav-
eled 50,000 miles, that is, twice around the
eartf, have been detected. The retardation
of the echo was about .28 of a second.

He also states that a deliberate attenpt
had been made to shoot at the moon with a
20,000 kc transmitter with the hope of re-
ceiving the reflected signals. Although the
receiving apparatus was of a sensitivity
which would just have been able to detect
the reflected wave, no echo was observed.

However, he is not convinced that the
echoes do not exist, and he believes it pos-
sible with more sensitive receivers that the
echoes may be detected. Dr. Taylor be-
lieves with Prof. Stormer that the long-
time echoes could not have been due to sig-
nals traveling many times around the earth,
and agrees that the evidence points to re-
flecting layers in space.

Hulburt’s Supposition

E. O. Hulburt of the U. S. Naval Re-
search Laboratory says that there is a math-
ematical possibility that the tonic density in
the Kennelly-Heaviside layer may be, under
certain conditions, such as to retard very
greatly a wireless ray entering the layer
before sending the ray back to earth again.
It is possible that a ray travels up to the
layer in one thousandth of a second, travels
in the layer for about 10 second, and then
comes back to earth with its usual high
speed. .

Mr. Hulburt also suggests that the reflect-
ing layer in space may be the region of the
Zodiacal light. This is a region extending
about a million miles outside the orbit of
the earth which is believed to contain me-
teoric dust and molecules. But the density
of material in this region is so small that
it does not seem sufficient to reflect a ray,
according to Mr. Hulburt. Furthermore,
the Zodiacal light region is fairly perma-
nent and therefore the long time echoes
would be of common occurrence, whereas
the evidence is that long time echoes are
rare.

“Remote Possibility”

Dr. J. Barton Hoag, of the University of
Chicago, accepts the suggestion of Profes-
sor Stormer that the echoes were reflected
from regions in space only as a remote pos-
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GREAT COLLEGE
OF AIR NEARING
ITS HIRST NIGHT

Projects for the establishment of a
great “University of the Air,” whereby
carzfully arranged courses of study will
be available for radio listeners every-
where, are being consistently pushed for-
ward, with the cooperation of all the im-
portant radio interests, according to
Graham McNamee, who sums up the edu-
cational scheme in an article in “The
American Magazine.” A special committee
headed by Dr. E. A. Alderman, president
of the University of Virginia, is working
on the plan. The committee membership
includes Owen D. Young, Charles E.
Hughes, Elihu Root and Julius Rosen-
wald.

The new University of the Air plans to
bring the culture of the world to our
people as vividly and as perfectly as radio
now brings a prize fight, a political con-
vention, or a world’s series.

A Start Has Been Made

Mr. McNamee explains:

We have had a number of experiments
in radio teaching. The schools in Sche-
nectady have done some work along this
line. Over our own broadcasting station
we have had a course in Phonetics by
Dr. William Tilly of Columbia University.
Professor Phillip Molt has given a course
in French which was most successful.
Beyond doubt, the radio will lend itself
admirably to the teaching of languages.
Dr. John B. Watson has given a course
of lectures in Psychology. We have had
other lectures on various subjects.

“But all this has been unorganized.
Radio instruction will work out its own
technigue in the field of science and lit-
erature just as in the field of music.

Education for Adults

“In the past it has not been possible to
have a great musical authority give lec-
tures in a school accompanied by a mag-
nificent symphony orchestra. And for
the very good reason that the cost would
be too great. But the radio enables the
school to do what American business is
doing—adopt the benefits of mass com-
munication.

“Of course, people’s education does not
end when they leave school. In fact, it
is only then when the opportunity and the
capacity for real culture begins. And so
these gentlemen have recognized the neqd
for making this University of the Air
useful to the adult listener in.”

sibility. But he suggests that the long-time
echoes may Dbe due to signals passing
through the earth at a velocity considerably
less than their usunal velocity. g

Dr. Hoag further calls attention to the
effect of the long-time echoes on commer-
cial transmiss on of messages. Any echo of
dots and dashes arriving after the main
signal confuses the operator, njqkmg the
signals unintelligible. In television su'ch
echoes wonld produce ghost images or ir-
regular blotches. Such effects in television
have been observed already.

Disturbing echoes are observed only on
short waves from about 30 meters down,
which for the most part are below the range
of waves used at present.
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1 he Speech Lnverter

Scrambles Sound into Unintelligibility, Then Restores It

By Sz John Fallodon
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THIS DRAWING INDICATES THE NECESSARY UNITS FOR A S PEECH INVERSION CIRCUIT

WIFT communication is a necessity in

conducting a war. But this communi-
cation must be conducted so that the ene-
my cannot eavesdrop. It must be secret,
or the signals, whether voice or telegraph
must be quickly intelligible to the persons
for whom intended and unintelligible to
the enemy.

To effect the secrecy many difficult
codes have been invented, but most of
these are decipherable by the enemy and
all that is gained by the use of the code
is a little time.

Since radio has been used, the necessity
for secret codes has been greater than
when wire lines were used. When tel-
ephony is used codes are difficult because
a special jargon would have to be devel-
oped, and this would be difficult both to
transmit and to receive.

There are cases when a secret method
of voice transmission is very desirable
when neither party to a conversation
could be expected to use a code.

Many schemes for secret radio tel-
ephony have been proposed and tried.
Some of them offer a certain exclusive-
ness as it requires special apparatus to
make the signals intelligible once they
have been transmitted.

Voice Inversion

One of the simplest of thesc methods
is that of voice inversion. In this the
voice is turned upside down. The low
notes or sounds are made high and the
high are made low. This is done twice,
once at the transmitter and once at the
receiver. The parties to the conversation
are not aware of the double conversion,
but anyone trying to listen in would be
unable to understand any of the noises.

For wartime communication this meth-
od is not secret enough for the enemy
could equip himself with the same invert-
ing apparatus and he could very quickly
discover the key to the code. In fact, he
could record the unintelligible noise on a
phonograph record and decode it. Again
he would only lose a little time. But for
ordinary radio conversations the method
is suitable, as very few persons would go
to the trouble of setting up the invert-
ing equipment or of recording the noises.
But even in peacetime there may be con-
versations of sufficient importance to war-
rant some one to listen in even under the
most difficult conditions.

At present inverted speech is wused
mainly to entertain audiences and to im-
press laymen with the wonders of science.
As a means of entertainment the idea has
certain value, both for the stage and the

home. The required apparatus is not
much niore complex than a radio re-
ceiver, and it contains exactly the same
components—tubes, condensers, coils and
resistors.

Simple in Principle

The principle on which speech is invert-
ed is based simple. It is used in every
Super-Heterodyne. In the Super the in-
verted signal is not selected, and in those
circuits in which is is so selected, it is re-
inverted so that the signal comes out right
side up.

The inverter is simply an oscillator and
a modulator. The frequency of the os-
cillator is chosen suitably low. When this
frequency is mixed with the normal sig-
nal two sidebands are produced, as in all
cases of modulation. One of these side-
bands is inverted and the other is right
side up. The inverted sideband is selected
and the other is suppressed.

A scheme which might be of use is in-
dicated in Fig. 1. First we have a micro-
phone on which the normal signal falls.
Then follows a speech amplifier which is
of the same structure as the audio ampli-
fier in a radio receiver. Following the
amplifier is a low pass filter which sup-
presses all frequencies in the signal above
a chosen value. For example, this might
suppress all frequencies above 5000 cy-
cles and let through only those which are
of lower pitch.

The output of the speech amplifier is
impressed on a modulator, or detector.
This corresponds to the first detector in
a Super-Heterodyne. On the same modn-
lator is impressed the output of a low fre-
quency oscillator. For example, this may
have a fixed frequency of 5000 cycles,
one sideband ranging from zero up to
5000 cycles and one from 5000 up to
10,000 cycles.

The sideband from 5000 un to 10.000
cveles is right side up but it is unintelli-
gible because 5,000 clcles have heen added
to every signal frequency. The sideband
from zero to 5,000 cycles is inverted and is
unintelligible for that reason. To prevent
the upper sideband from interfering with
the lower, a low pass filter is put between
the output of the modulator and the loud-
speaker. This filter might have- a cut-
off at 5000 cycles. Thus only the inverted
sideband reaches the speaker.

Numerical Example

The lower and inverted sideband in the
gbove assumed case is 5,000—F, where F
is any one frequency in the normal sig-
nal.

[
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Suppose F is 5,000 cycles, the high-

est note that the first low pass filter let
through. This frequency will be repre-
sented in the output of the modulator, and
hence in the loudspeaker, by zero. Of
course that cannot be heard. Suppose F
is 30 cycles, the lowest audible frequency
in the signal. This is represented in the
output of the modulator by 5,000 less 30,
or by 4970 cycles. Thus the high notes
have become low and the low notes have
become high. Since the lowest note than
can be heard is about 30 cycles, the high-
est note which will be audibly inverted is
4970 cycles.

The only note which is not inverted is
that which has the mean frequency be-
tween zero and 5,000 cycles, that is 2,500
cycles. The frequency of the oscillator
might be called the frequency of inver-
sion. It is not at all necessary to make
this 5,000 cycles. It may be 3,500 or
10,000 cycles, for example. The filters
should be chosen according to the fre-
quency of inversion. But the cutoff fre-
quencies do not have to be the same as
the inversion frequency.

Automatic Interpreter

The object of the scheme indicated im
Fig. 1 is to make the signals unintelligi-
ble. If the system is to be useful there
must be a device which reinverts the sig-
nal, or a device which automatically in-
terprets the jargon. This device is sim-
ply another oscillator and another mod-
ulator just like the first. The frequency
of reinversion must be the same as the
frequency of inversion. If it is not, the
tones in the interpreted signal will be
either higher or lower than the original
tones. And what is ruinous to music is
that the tones would not bear the same
relation to each other. This would re-
sult in dissonance. .

The fact that the frequency of inversion
can be varied suggests a possible way of
increasing the difficulty of interpretation,
or of making the transmission more se-
cret. Suppose the frequency of the oscil-
lator varied at definite intervals by defi-
nite and prearranged amounts. The fre-
quency of the receiving oscillator would
change at the same time and by the same
amount. This would make it, very diffi-
cult for any eavesdropper to find the
combinatton. This variation might be
controlled by two machines running at
the same speeds. Or the variation in the
inversion and reinversion frequency might
be continuous and controlled by other os-
cillators of slow period. This would add
the difficulty of synchronization to the
communication.

1
s
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That’s One Big

M AN being a creature of habit, he can

get used to hearing a certain form of
distortion to the point of regarding the ab-
sence of such distortion as being itself dis-
tortion. This seems strange, in print, but
since it actually happens so often in life it
is well to reckon on this condition in re-
spect to receiver and speaker construction.

The question naturally arises whether it
it worth while reforming some one who is
quite happy in his state of ignorance and
“harmless vice. It seems a pity to disturb
his equanimity. Like the father spanking
the child who erred in judgment, the inflicter
of the punishment may be making the big-
ger mistake. So the doctrine of caveat
emptor applies, and he who knows that an-
other’s acoustical bliss is built on founda-
tions of sand may wisely prefer to hold his
own peace.

Personally I am more iconoclastic than
that. My only condition is that I should
have more than a bowing acquaintance with
the person whose acoustical taste I feel im-
pelled to reform. Strangers had better be
left alone, therefore dealers will prefer to
give a man—and particularly a woman—
what he or she wants, be it indifferent, poor
or bad.

Some Do Reform

The benevolent acoustical expert, with no
commercial motive, no necessity for making
a curtsey, may tilt his lance toward the err-
ing listener, knowing there is a chance for
reform.

The same habitual condition that makes

a man enjoy a certain form of distortion
may be overcome by the habit of listening to
distortionless radio—a privilege which, by
the way, is not enjoyed by so many as im-
aginative surveys might lead one to sup-
pose.
An example comes to mind—a man who
had a special fondness for low notes. He
cultivated this taste in fine style, by intro-
ducing every device suggested to him. It
was this misinformed fellow’s idea that,
since low notes are the hardest ones to bring
out, the solution was to accentuate the low
notes in such a manner as to turn the situ-
ation around. He fancied that, since low
notes (as he had read somewhere) need
special emphasis to be realistic in reproduc-
tion, therefore the high notes were over-
stressed, and if he cut them down, the lows
would come out much better, which thev
“did, but that the middles and the rest would
be exactly as they should be.

Attacked the Highs

He introduced a large condenser across
the speaker terminals, which put an effective
quietus upon the highs. He had a very se-
lective receiver, he used regenerating audio
couplers that favored the lower register, and
the result was what he called “music with
great body to it.” but which any system of
metered measurements would show to be
gross preponderance of low notes, sofnewhat
overstressed middle register, and sadly at-
tenuated highs.

It is just as bad an example to distor-
tion to have the lows overdone as it is to
have the highs or any others. An entire
register is favored. Absence of favoritism in
the actual reproduction is what constitutes
realism.

This man was surprised to be told that
his receiver was distorting. It was like tak-
ing a piece of candy away from a delighted
child with the incomprehensible explanation

We Don’t Hear Straig

Obstacle to Standard Radio Receiver

By K. nollys Satterwhite

that it was not pure. This business of
breaking the sad news to Low Note Sam
hurt. He did not believe it, and besides
he was sore about the accusation and, in-
deed, the deprivation that came to pass.

The Great Experiment

Without telling him that I was using him
as an experiment, I contrived to get his
receiver away from him and have him use
my own instead. My excuse was that I de-
sired to make some tests and measurements
of his own receiver and the work could be
done only in my laboratory, where the audi-
bility meters, frequency testers, amplification
testers and automatic response curve run-
ners were located. All these instruments
were truly in the accredited place, Lut I
was not so keen about testing his receiver
as I was about him testing mine in his own
way.

The first few days he wanted to know
how soon I was going to return his own
distortionless receiver, and take away that
noise contraption that I had loaned him in
its place.

“Pretty soon,” I encouraged him, although
I knew it was not yet time for the restora-
tion, since he was as far from being won
over as a man could be who simply wasn’t.

Cured by Habit

I did not tell him that the receiver I had
loaned him, plus the speaker that I had sent
along with it, constituted about as fine a
frequency responder as had ever been con-
cocted, and that in tests in several labora-
tories it had been decreed a realistic com-
bination by any test applied to it, including
bare human ears, which are very poor in-
dicating devices.

Toward the end of the week his insistence
had worn down. After two weeks he seemed
almost able to tolerate listening to my re-
ceiver. At the end of a month I had te
sell him my set—he didn’t like his own when
he heard it going in my laboratory.

But I took his set over to his home, and
switched quickly from one to the other when
receiving a station. I succeeded merely in
increasing his disgust with the receiver he
had once proclaimed the best of them all.
He had been cured by habit, just as he
had been afflicted originally by habit witk
the penchant for hearing the bass overdone.

Sensitive About Ears

All of us like to fancy that what we think
we hear is what is really sounded, and in-
deed we do not know any different except
when our hearing is tested scientifically.

We think nothing of getting our eyes ex-
amined. We have a headache now and then
and attribute it to eye strain. We read for
a few hours and our eyes water and get
tired. So we suppose there must be some-
thing the matter with our eyes.

We get them examined by an optometrist
and he tells us we have myopic astigmatism.
We do not feel insulted when he says so,
nor when we are ordered to wear glasses
with lenses in them ground to certain di-
mensions and coutours to help correct our
affliction. Imagine, however, how a man
would feel if you even mildly suggested to

. him that he really ought to have his ears
examined !

In the first place he might feel you were
questioning his personal cleanliness.

Even if he sensed you were referring to
his hearing qualities alone, he might take of-
fense, although had you said the same thing
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about his eyes he would have regarded you
as extremely considerate of his welfare,

Ear a Poor Measurer

This lack of ear examination, therefore,
is responsible for our own ignorance of how
our ears are behaving, We are satisfied if
our ears give us the precious asset of hear-
ing, and I am sure we care nothing much
whether we hear some frequencies distorted
or not. We are like the man who did not
pretend to be an art critic, but he knew
what he liked. Without half knowing it, so
greatly do we enjoy the sense of hearing,
that we do not care much how faithfully we
hear any notes or ranges, but are glad we
hear them so unfailingly. "

Constantly we use our ears as measuring
devices, although the human ear is a very
poor measuring instrument. It deceives us
into saying that one note is “twice as loud”
as another, whereas actual measurement
proves it to be a hundred times as loud. We
listen to some speaker and say it is mar-
velous—how faithful—what realism—but it
happens to be a poor speaker, let us say, and
it merely favors the form of distortion we
enjoy best. To many of us the only kind
of real tone quality is distortion, either wave
form or frequency distortion, or both, and
we have our own peculiarities of taste in
hearing just as we have in eating,

Relative Deafness

In some aspects relative degrees of deaf-
ness are the cause. A person may be stone
deaf, he may be deaf to certain frequencies
and sounded as to others. Indeed, we need
only realize that a canary can hear notes
much higher than most adult human beings
can, to realize that all of us are deaf to cer-
tain frequencies. The range of human hear-
ing, roughly is from 25 cycles to 10,000
cycles. As to the 24 integral frequencies
below the minimum, and the infinite num-
ber above, all of us are stone deaf.

Therefore it is easier to realize that even
in the frequency range to which one’s ear
responds, that response may not be a straight
line. It may have crests and gulleys in it,
like the curve of a poor audio transformer
before the advertising expert subjected it
to corrective analysis.

Therefore we are acutely responsive to
notes where the curve runs high, while in
the dips and valleys we are relatively in-
sensitive. We may remain that way incur-
ably.

Aural Hygiene?

Perhaps the day will come when ear doc-
tors will provide necessary examination and
corrective appliances so that those who hear
crooked can hear straight, and know what
a delight there is in correct hearing—as in
correct seeing or correct eating.

But the new delight will wear off fast,
and man, creature of habit, will get no
more enjoyment out of hearing straight than
out of hearing crooked. But at least he
will hear straight, and that's something. If
ears could be standardized in response, as
eyes can be standardized, we could work
more rapidly and successfully toward stand-
ardized radio and audio circuit to produce
the results the ears really demand. Now
we produce the results that meters and other
indicating devices demand. The sets arc
made for meters to test rather than for ears
to hear! That is what makes the goal so
hard and brings indictment of fine receivers
and groundless praise of poor ones.
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Radio as a Hobby

Plays an Important Part in Making Life Worth While

EDICAL men the world over, no
matter how much they may disagree
on diagnoses, symptoms, treatments, etc.,
unanimously agree on one vital truth and
that is, that the man with a hobby is bet-
ter off than he who has none.
And that is true on many counts, health
vitality and neérves are always on a higher

par, reactions of all kinds are quicker and

more accurate,” powers of perception are
keener and judgment is sound and sure in
the man with the hobby over the business
slave. Reasoning along these lines, we might
jump to the conclusion that those engaged
in the radio industry enjoy better health
than those engaged in others. However,
while this is not the premise we are en-
deavoring to reach, there may be a lot of
truth in it. . .

Comparing the men we know in radio,
they are certainly more “alive” than the
people we know engaged in other lines and
our observations lead us to believe that radio
men and newspaper men are the most alert,
keen class of any. They live the fullest
lives and get the most out of life, so to
speak.

Attractive to the Brainy

We set out, however, to show the advan-
tages of radio as a hobby over all other hob-
bies and how much more one gets out of it
for the time and money spent thereon.

The deductions set forth above do not
necessarily prove that these men owe their
vitality to these professions, but it may be
that the most vital and brainy men are
drawn to them. .

It certainly takes brains to be a good ra-
dio man or to make a success in the other
profession mentioned. However, the fact
remains, no matter what the pro or con that
we gain a good argument from the facts
presented in favor of radio as a hobby.

When we speak of radio as a hobby, we
must necessarily draw the line decisively be-
tween fads and hobbies. A fad is a tem-
porary. state, evanescent in its grip, doing
the faddee very little, if any good, and some-
times some harm, while a good healthy, he-
man’s hobby lasts a lifetime, stays with one
like a good friend and returns big dividends
in happiness, amusement and education.

Several Kinds

When we enter into the field of hobbies,
we find that there are several kinds and
classifications. There are only two main
kinds and of these the oldest known to
man is that of collection. One might say it
started with the beginning of creation when
Eve started collecting apples, and way back
in and through the dawn of history, men
were collectors, and even among the most
primitive, had hobbies.

In ancient China at the time of Kung-
Fu Tze, or Confucius, there were collectors
of butterflies, precious gems and stones. In
ancient Greece and Rome, there were coin
collectors and among the Patricians there
were those who had collections of pottery
and virtue, not to mention the collectors of
armor, swords and daggers. Collecting as
a hobby, however, is expensive and does not
teach its practiser very much except in the
case of our present day coin and stamp col-
lectors who gain a wide knowledge of geog-
raphy and history in their pastimes.

Touching on the mercenary side, many of
them make money; but these are chiefly
among the professionals, the amateurs are

By James H. Carroll

Contributing Editor

seldlom in on the big money and spend
more than they ever gan.

Radio Gives More Than It Takes

Among radio hobbyists, however, there
are thousands that make money and they are
not confined to the custom-set builders’ class
by any means. They are people whose hob-
by is radio and who build sets for their
friends, incidentally charging for their time
and labor. It was more our purpose to
show what radio as a hobby gave in return
on the mental, spiritual and physical plane
and not the rewards in filthy lucre but as
long as we got to this point, we might as
well mention the more material dividends.

Let us see what radio does for one who
practises it as a hobby. In the first place it
undoubtedly quickens the mental faculties;
for the nervous, it gives poise and soothes
the nerves, steadiness of hand and keenness
of eye together with a wide education in
electricity, physics, geography and kindred
things, not otherwise attained, as well as
acoustical training and appreciation and ed-
ucation in good music. Skill with tools is
acquired by the tyro and self-confidence is
born and strengthened in the timid soul who
otherwise would labor through life with the
handicap of an inferiority complex.

Stop and think for a moment and show
us any other hobby which repays with all
these blessings the time, money and thought
spent on it. What is the cost of a radio
hobby? some one asks. The answer is, all
the time one wants to give to it, and very
little money in comparison with other hob-
bies.

Known by Company It Keeps

It gives also the joys that accrue to the
collector class of hobbyists, for one can soon
accumulate a collection of first-class re-
ceivers built and made to function by one’s
own hands. When the collection grows out
of hounds, the fellow with limited means
can find a market, the fellow with a long
purse can find an unlimited outlet for the
work of his hands; there are thousands of
wounded veterans whose lives would be leng-
thened and lightened by the gift of a radio;
there are poverty stricken homes, shut-ins,
homes for the aged where radio would bring
jov and comfort.

Where then, is there another hobby which
gives such joy to the practiser and his bene-
ficiaries ?

Radio as a hobby intrigues all classes of
people and has in its ranks more distin-
guished people than any other hobby of any
timc or period. This is partly due to its
fascination.

In building a circuit and making it work,
one feels that he has created a living mech-
anism, and drawing music and words from
the air makes him participate in the feelings
of a magician who has achieved a great
feat of legerdemain. When he gets so that
he can build amplifiers and makes and
matches up a few speakers, he in truth has
accomnlished greater things than the fa-
bled Djinn of the ‘“Arabian Nights,” for
while some of them could fly on magic car-
pets, none of them is reputed to have drawn
speech from around the world; they just
didn’t have the apparatus.

Diplomats receive surcease from radio;
doctors and surgeons get relaxation from
the building of circuits and apparatus (we
know one distinguished surgeon who has
built every new circuit and is now waiting
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eagerly for the new Victoreen parts so he
can start on his AC Victoreen) new verve
and skill resulting to the benefit of their
patients and classes. A hobby to do one
good should be entirely different from his
regular business so that men in every class
of life can derive benefit from the pursuit
of it as one. There is only one exception
to this rule, that we know of, and that is
ourselves, our occupation is radio and our
hobby is radio, we live radio for eighteen

hours a day, and like it more each day. :

Not Slavery

No man should be a slave to his hobby,
he can play golf and pursue other pastimes
as well; three or four nights a week in ra-
dio will keep him on a good edge, alive,
keen and vibrant and up-to-date on all its
phases.

Many radio hobbyists, however, are so
interested that they find it hard to limit
themselves to this period of time. Unlike
other hobbies, though, it will not harm any
one who devotes too much time to it. It
is one that a fellow’s relatives can conscien-
tiously encourage him in, knowing that it
works to his interests, also that he will have
something to show for his efforts and some-
thing that will give them pleasure and en-
tertainment as well. !

Therefore, no man’s better half should be
a wet blanket where radio is concerned—
many a wandering boy is to be found at
home nights since he became interested in
radio. And this pertains to husbands as
well as boys, for every radio hobbyist is
more or less a'boy at heart. It also has the
quality of keeping one young. To the man
in a rut, it provides a fresh interest that
soon brings him out and back into the whirl
of life again. To the boy of eight as well
as the boy of eighty, radio has the same
appeal and makes them kin in the zest and
enjoyment of life. o

Oh, yes, we know several boys of eighty,
seventy and sixty and thereabouts that prac-
tice the hobby of radio which is adding years
to their lives to the delight of their friends
and families.

The future and advancement of radio, and -
that includes any offshoot such as televi-
sion, depends on the radio fan, amateur and
hobbyist.

It is and has been the money spent by
these people that has enabled the radio in-
dustry to reach its present great plane. If
it is to advance, it needs the continued aid
of these people and it is therefore the plain
and bounden duty of all who have the in-
terest of radio at heart to promulgate and
encourage the use of radio as a hobby. In
other words to make more radio hobbyists.

Parents Should Aid

Every amateur, every fan, every man
whose hobby is radio and all the radio in-
dustry should get behind a movement to
achieve this end. On it rests the future, the
expansion and the growth of radio as an
art and as an industry.

Mothers and fathers should encourage
their boys in the practice of radio as a
hobby and as a means of education. They
will be trained mechanically, pick up a full
knowledge of the use of tools and working
in metals, wood and paper, gaining also a
knowledge of physics, electricity, acoustics
and chemistry as well as a broad training
in mustc and the arts.
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Odd Causes of E‘ouble

Often Hard to Tell Why a Set Does Not Work

By Gerald Mohawk

AT LEFT IS SHOWN A COMBINATION OF ELECTRICAL CIRCUMSTANCES

FULL OF POTENTIAL NOISE IN THE RECEIVER INSIDE. AT RIGHT IS

SHOWN A CARELESS RADIO INSTALLATION WHICH MIGHT RESULT IN
NOISY RECEPTION.

O F the many millions of radio sets in this
country there are no two which work
exactly alike, and no two which are subject
to the same disturbances. Thus every set
owner has a unique problem, a problem
which i some respect is not like the prob-
lem of any other set owner. Yet nearly
all requests for help in solving the prob-
lem fall in one class. They read something
like this:

“My set does not work right. Why?”

How lovely things would be for radio
fans if there were only one satisfactory an-
swer! How lovely it would be for the serv-
ice man whose business it is to put trouble-
some Ssets into a quietly receptive mood!
And How simple radio would be!

For every radio set there must be 100
various other electrical appliances and ap-
purtenances. And every one of these is a
potential troublemaker. It is obvious that
no two sets are similarly located with re-
spect to other electrical apparatus. Hence
no two can operate the same way. And in
the category of electrical apparatus it is nec-
essary to include the various broadcastmg
stations the signals of which the receiver in
question is expected to pickup.

Miniature Spark Stations

Most of the disturbances heard in a re-
ceiver are of the spark variety and are due
to miniature broadcasting stations. Some
of these are not supposed to be radio broad-
casters. They have no license to radiate,
yet they are legitimate devices. At least

they are within the law in most of the com-

munities in the United States.
Some day, perhaps, the question will arise
whether the Federal Radid Commission has

jurisdiction over these trouble makers. Can
the Commission regulate legally the radia-
tion of crackles, whistles, hums, sizzlings,
pops and whirrs, when these come from
legitimate electrical devices and when they
interfere with interstate reception of radio
signals? Most of these noises originate from
little radio transmitters which operate in
violation of all the rules and regulations laid
down for the orderly use of the ether.

These little stations operate under dis-
guised names, and for that and other rea-
sons have escaped general regulatory atten-
tion.

When radio as a means of public enter-
tainment and education is a little older it
will demand more of the older branches of
electrical science, and all electrical devices
will have to be constructed so that they
will not contribute to the ethereal din which
thev now create. And when all so-called
man-made static has been cleared up there
will be fewer things to worry about.

Put Your Set in Order

But the first step in tackling the prob-
lem of reducing the man-made noise is
to set one’s own receiver in order. It
is surprising how many little spark sta-
tions may be located right in the receiver.
And the locations of the spark stations
may be at the least expected places.

As an example we might mention a case
which ruined reception for a long period.
The receiver was electrified with B bat-
tery eliminator and trickle charger. There
were occaswnal crackles, pops, and groans
in the receiver. Somewhere there was a
loose connection, that was evident. But
where? Testing did not reveal the location.
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It was concluded that the trouble was of
external origin.

Another trouble with this set was that
the volume would wax and wane. This was
not like fading for the disturbance was more
irregular. At first a probable cause of this
was the tuning in of a receiver nearby, one
with antenna closely coupled to the antenna
of the defective set. But this possibility was
eliminated when the set misbehaved at a
time of the night after the neighbors were
known to have signed off.

Still there may have been some in the
electrical wiring supplying the house .with
power. There was a new line being strung
at the time on the poles in the street.

External Origin Apparent

A test was made to determine whether
the disturbance came in over the antenna.
When the antenna was removed the dis-
turbance ceased. The antenna was gone
over to eliminate that as a possibility. It
seemed certain that the trouble was not in
the set.

What, if anything, did the removal of the
antenna from the set prove? Nothing much
in this case. As soon as it was removed the
signals ceased as well as the fading disturb-
ance. Hence there was no way of telling
whether the condition causing the fading
was removed with the antenna or whether
it remained inert in the set.

The crackling also disappeared when the
antenna was removed. That would indicate
that that also was caused by an external
condition.

But the crackling and sparking could have
been caused by a defective contact in the
set which became active when the contact
was jarred by the sound waves from the
speaker. This proved to be the case. The
trouble, both of the fading and the crack-
ling types, was located in the line leading
from the outlet in the wall to the power
transformer. One of the conductors had be-
come broken, and that at a point in the line
where such a defect was least expected.
Mending the break cleared up the reception.

Similar Case

In another receiver the second tuner
seemed to have no effect on the reception.
Signals were weak and the circuit oscil-
lated when the volume control was turned
up. Inspection of the set, and particularly
of the tuned circuit which seemed to be at
fault, did not reveal the cause of the trouble.
A test with a circuit tester showed that all
was well with the plate and filament cir-
cuits. It would seem, therefore, that the
trouble was either in the tuning condenser
which was in the primary, or in the grid
circuit. The condenser was acquitted by
continuity tests at the contacts and by open
tests across the plates.

A minute inspection of the
winding showed no defect. But
uity test with a battery and a
showed that it was -open. The
become broken but the winding was held
together by the silk insulation. When this
break was mended the circuit worked well.

“That transformer on the pole” used to
be suspected whenever radio trouble devel-
oped in its vicinity. There is no good rea-
son for suspecting a transformer just be-
cause it is on a pole. In modern radio re-
ceivers there are one or more transformers.

(Continued on next page)

secondary
a contin-
voltmeter
wire had
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Is a Choke aCondenser?

Often Is, Says Author, and States Reason Why

HEN is a choke coil a condenser?
W This question is no riddle, but is a
question that arises often in the design of
radio circuits. If the answer is not known
the circuit resulting has not been designed.
It has merely been guessed at. And if the
set is intended for very short waves as well
as for medium waves the guess is wrong
half of the time. The choke may be a con-
denser for some of the waves and a choke
for the others. And if it is a condenser
the circuit may be very non-operative.

But how can a choke coil be a condenser?
Well, it cannot be a pure condenser but it
can be a resistance with a condenser in se-
ries with it, which amounts to the same
thing when it is supposed to be an induct-
ance coil with a resistance in series with
that.

When a Choke is a Condenser

The reason why a device supposed to be
a choke coil may be condenser is that every
physical choke coil has a distributed capa-
city. This enters into every coil no matter
what its inductance may be. In a radio fre-
auency tuning coil about three inches in di-
ameter the distributed capacity is about 10
mmid. In larger coils, such as are used
for radio frequency choke coils, the dis-
tributed capacity may be many times larger.
This distributed capacity is across the coil
just as a tuning condenser is put across a
coil in a radio tuner. Let us see under
what conditions the choke is a condenser.

When the impedance Z of a physical choke
consisting of a pure inductance L, a re-
sistance R and a distributed capacity C, is
measured at various frequencies it will be
found that the impedance at first rises rap-
idly as the frequency increases until it
comes to a certain frequency. Then the
coil suddenly behaves like a condenser. The

By F. X. Gallagher

line of demarcation is very sharp. It be-
haves as a very large inductance coil at one
frequency and at a little higher frequency
it behaves as a very small condenser. And
as the frequency increases still further, the
condenser appears to increase in size until
the capacity approaches the distributed ca-
pacity of the coil.

Point of Conversion

If the point of conversion from a choke
coil to a condenser takes place in the fre-
quency range which the receiver is supposed
to cover the circuit may not work. For ex-
ample, the tickler may no longer be effect-
ice in causing oscillation.

It is not to be supposed that this is a
rare occurence in common receivers. Let
us assume that the coil put in the plate cir-
cuit of a tube has a pure inductance of 250
millihenries and a distributed capacity of 10
mmifd. This size of coil is often used, and
the capacity assumed is no larger than that
in an ordinary radio tuning coil.

The frequency of change from a choke
coil to a condenser takes place very nearly
at the point where the pure inductance res-
onates with the distributed capacity. In our
assumed case the capacity is 10 mmid and
the inductance is .25 henry. These two res-
onate at about 100,000 cycles. Thus the
250 millihenry choke coil having a 10 mmfd.
distributed capacity is a condenser for all
short waves, all broadcast waves and for
waves up to 3,000 meters. Obviously the
coil does not function as a choke but as a
bypass condenser.

Now let us assume an 85 millihenry coil
with the same distributed capacity. In this
case the resonance frequency is below 200,-
000 cycles. So this coil would not be suit-
able for choking purposes in the short wave
and broadcast bands.

But we may have chosen the distributed
capacity higher than it actually is in com-
mercial coils, because these coils are wound
so as to reduce the distributed capacity to
the lowest possible value. One company
reports that the coils do not have a capacity
greater than 4 mfd. One of these coils has
an inductance of 60 millihenries. Thus the
frequency of resonance is about 320,000 cy-
cles. Still it falls below the broadcast band
and is not suitable for short wave circuits.
It may possibly be used for broadcast cir-
cuits.

There is another coil available which has
an inductance of 8 millihenries and a ca-
pacity of not more than4 mmfd. We assume
that it is not less. The frequency of reso-
nance of this coil is about 900,000 cycles.
That falls in the middle of the broadcast
band and hence the coil is suitable for cir-
cuits for broadcast reception. It is possible,
though, that the coil will by-pass enough of
the higher broadcast frequencies to require
a larger tickler for oscillation. We refer
particularly to that type of feed-back circuit
which is used in the majority of the short
wave receivers.

Impedance at 15 Meters

What is the impedance of an 85 millihenry
coil having a distributed of 4 mmid. at a
frequency corresponding to 15 meters? This
is about the highest frequency for which
short wave receivers and adapters are made.
At this high frequency, 20,000 kc., the in-
ductance plays little part and the impedance
is that of the distributed capacity. This is
about 2,000 ohms approximately, which is
low enough to cut down the feedback con-
siderably and possibly enough to stop oscil-
lation.

A choke coil is very often a condenser
in practice.

Insulate the Entrance of the Aerial

(Continued from preceding page)
Any one of these may cause more trouble in
the receiver it serves than the transformer
on the pole causes in its immediate vicinity.
Yet the transformer in the set is not suspect-
ed. And there is little reason why it should
be.

But open lines near the antenna, such as
trolley wires and other power lines, are open
to suspicion. The picture at the left in the
figure herewith shows a very good possi-
bility of trouble. Leave the little transformer
out of consideration and confine attention to
the insulators. There are eight lines and
eight insulators. There may be a defect at,
any one of these which can cause much noise
in receivers nearby.

There is also a number of insulators on
the antenna shown. If the lead-in wire is
bare there is much room for trouble. First
there is the point where the wire enters the
room. The entrance should be through an
insulating bushing. But in many cases this
precaution is not taken. There are also two
insulators on the wall to which the lead-in
is attached. There is not much danger there
except in wet weather.

A little higher up the lead-in is attached to
a piece of wood and another insulator. The
object of the wood is to keep the wire from
the coping or the metal gutter. Countless
are the cases in which the wire actually

touches the metal gutter or just the coping.
Perhaps there is no more frequent source
of trouble than this thing.

At the top of the lead-in wire where it
joins the flat portion there seems to be a
good insulator. Not much trouble should
be experienced at that point. But the in-
sulator is too close to the pole, and the in-
stallation would be much better if there
were two insulators in series between the
pole and the antenna.

The antenna is at right angles to the pow-
er lines. This applies to both the lead-in
and the horizontal portions. This is a de-
cided point in favor of the installation. Per-
haps the antenna could not have been put
up in any other way conveniently.

At the right in the figure herewith is
shown a portion of the interior part of a
radio installation. An indoor antenna is
used. The arrow points to a potential
source of trouble. Although the hinge is
insulated, if the bare wire scrapes against
the metal there will be a “static” noise in
the set. And it is not necessary that the
door be opeged or closed in order for the
wire to scrape. The sound from the loud-
speaker may be sufficient to cause scratch-
ing, or walking around the room, or a waft
of wind may be sufficient.

Although the ground connection is not
shown in the figure the careless installation

www americanradiohistorv.com

of the antenna would lead to the suspicion
that it has been wrapped around the radiator
cap.

A list of all possible sources of interfer-
ence would be as long as a complete gloss-
ary of all electrical devices used, with as
many again to take in those which are not
devices but electrical vices.

Aviation is Asked
to Unite on Radio

Washington.

Coordination of the radio needs of avia-
tion, so that this subject may be treated
as a single entity by the Federal Radio
Commission in the allocation of wave-
lengths, is suggested to the National Ad-
visory Committee for Aeronautics by
Commissioner O. H. Caldwell in a letter.

Commissioner Caldwell said that civil
aviation groups have as yet no coordi-
nated idea as to their requirements for
radio communication. He expressed the
view that the committee “might well be
in a position” to appear before the Radio
Commission as to the needs of aviation for
radio communicatins.
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New A coustical ldeas

Microphones Compared and Transformer Described

A Review of the December Issue of “Proceedings of the Institute of Radio Engineers.”

Stuart Ballantine, of Radio Frequency
Laboratories, Inc. discusses the effect of
the reflection of sound waves by the mi-
crophone on the response of the instru-
ment, in the December “Proceedings of
the Institute of Radio Engineers.” He
shows a condenser microphone of the
conventional type 'mounted in a spherical
container in such a manner that the vi-
brating diaphragm lies as nearly as pos-
sible on the surface of the sphere. This
construction is amenable to mathematical
treatment.

A formula is given which expresses the
ratio of the actual sound pressure on the
diaphragm to the sound pressure of the
wave as it would exist in the absence of
the microphone. This ratio has been com-
puted as a function of frequency up
to 10,000 cycles and is shown to vary from
unity for low frequencies to 2 for high
frequencies.

The microphone in the spherical mount-
ing can be used as a standard of com-
parison for calibration of microphones
which are shaped so that they are not
amenable to mathematical treatment.

“The Receiving System for Long-Wave
Trans-Atlantic Radio Telephony” is a
paper by Austin Bailey, S. W. Dean, and
W. T. Wintringham, of the Department
of Research, American Telephone and
Telegraph Co., which is an interesting
discussion of the receiving equipment for
the single sideband, double de-modula-
tion telephone system in Maine used in
trans-Atlantic telephone communication.
It is in the same issue of “Proceedings.”
Subjects discussed are: Choice of Fre-
quency, Selection of Satisfactory Receiv-
ing Location, Choice of Receiving An-
tenna Systems, The Wave-Antenna, The
Radio Receiver, Wave Tilt and Ground
Conductivity. While the paper is largely
mathematical it can be read profitably by
those who have no mathematical train-
ing.

* % %

Keith B. Eller, of the Research De-
partment of Western Union Telegraph
Company, contributes a paper on the fre-

quency stability of vacuum tube oscilla-
tors, deriving- expressions for the fre-
quencies generated by tuned plate and
tuned grid oscillators, involving the effects
of plate, grid and filament voltages, the
grid and plate resistances, the amplifica-
tion constant, and the “reflex factor,”
which is a constant which bears the same
relation to the grid circuit that the am-
plification constant does to the plate cir-
cuit. Of course, the inductance, capacity
and the resistance in the tuned circuit are
also involved.

Various experimental curves are given
which verify the theory. It is shown that
the most stable oscillator with respect to
frequency at a frequency about 1,000
cycles, with a tube of the —01A type, is
one of the tuned plate type with grid
leak and condenser, having a plate bat-
tery voltage of 100 volts, a grid battery
voltage of minus 4 volts, a filament cur-
rent of .25 ampere (rated), a grid con-
denser of .025 mfd., and a grid leak of .5
megohm. The constancy is greater when
the inductance is small and the capacity
large than when a comparatively larger
inductance and smaller capacity are used.

* *

“Sound Measurements and Loudspeaker
Characteristics,” by Irving Wolff, of the
Technical and Test Department, Radio
Corporation of America, contains some
plain facts about loudspeakers. These
facts are expressed both by plain English
and by experimental curves so that no
one reading the article could fail to learn
about speakers.

The paper shows why a small horn
sounds metallic and thin, why some
speakers sound boomy, why some pleas-
ing and others displeasing, and why some
speakers sound mellow. The effects of
cavity resonance, room resonance, tube
overloading, and of directional radiation
of sound are discussed.

The paper concludes by plotting the
response curves of an old horn and a
modern speaker on the same graph to
show that a very great improvement has
been effected during the past few years.
The horn radiates irregularly between

the limits 300 and 3,500 cycles .whereas
the modern speaker radiates with fair
regularity between 30 and 8,000 cycles.
The paper introduces the idea of fre-
quency balance as a means of making a
loudspeaker sound pleasant even when
the radiation as a whole is not. satisfac-
tory. This idea is that if there is a high
response peak at a high frequency there
should be another response peak at a
low frequency, the two peaks being lo-
cated with respect to 1,000 cycles so that
the geometric mean of the two peak fre-
quencies is equal to about 1,000 cycles.
Thus if the high peak is ‘raised in fre-
quency the low peak must be lowered to
maintain the balance. The mean fre-
quency appears to be that at which the
human ear is most sensitive. The paper
shows by curves that the early speaker
designers, although they knew nothing of
response curves and designed by ear
alone, independently achieved frequency

balance.
* % %

Glenn Koehler, Electrical Laboratory,
University of Woisconsin, .contributes a
paper entitled “The Design of Trans-
formers for Audio-Frequency Amplifiers
with Preassigned Characteristics.” The
paper first treats the subject mathema-
tically and then adduces experimental
curves to verify the theory. The mqst
interesting and practical phase of this
paper is the design information given to
build transformers according to the
theory and the experiments. A new idea
in the design is the introduction of a
third winding on the transformer for a
current which will balance out the effect
of the direct component of the plate cur-
rent in the primary. The effect on the
characteristic of this winding is very
marked. The amplification is greatly in-
creased at low frequencies and slightly
decreased at high frequencies.

x % %

V. D. Landon, of the Westinghouse
Electric & Manufacturing Co., gives a
scheme for measuring the inductance of
coils while passing direct current.

KYW Will Employ

Twin Transmitter

! Washington.

The Federal Radio Commission has
granted Westinghouse Electric and Man-
ufacturing Company a permit to construct
a 3,000 to 5,000 watt transmitter just out-
side the residential district in Chicago,
and five miles from KYW, also owned
by the Westinghouse Company. The two
stations will be operated simultaneously
on the same frequency and they will
carry the same programs. A wire line
connecting the two stations will be used
to synchronize the frequencies.

C. W, Horn, radio superintendent of the
Westinghouse, Company, appeared before the
Commission in behalf of the application for
the new station.

Extreme care will be taken to effect
synchronization, so that there will be no
interference. If deviation existed in either
instance, one wave from the other, an
audible note would result, and this would
be tuned in as interference.

NEW CORPORATIONS

Rosla Mfg. Co., radio devices.—Atty, B.
Levine, 2 Lafayette St, New York,

Angus Radio Corp. of America.—Corp.
Trust Co. of America, Wilmington, Del.

Radio Construction Corp.—Corp. Trust
Co. of America, Wilmington, Del.

Whitehall Radio Corp.—Walthals, 233
Spring St., New York, N. Y.
Scripps-Howard Woireless, Inc. — Corp.

Trust Co. of America, Wilmington, Del.

Loux Radio and Appliance Co., Dover,
N. J.—Capital Trust Co. of Delaware.

United States Radio and Television Corp.
—Corporation Trust Co. of America,
Wilmington, Del.

City Radio Stores, Inc.—Corp. Trust Co.
of America, Wilmington, Del.

Pay Service Radio Corp., Dover, N. J.—
United States Corp. Co., Wilmington,
Del.

Auto Coin Radio Corp., Dover, N. J—
United States Corp. Co., Wilmington,

el.
Waltham Radio Co., Inc., Newark, N. J.—

Atty., Alfred B. Nathan, New York,
N. Y.

www americanradiohistorv com

Jenkins Television
Stock is For Sale

Stock of the new Jenkins Television Cor-
poration is being offered at $10 a share, “as
a speculation,” by a New York Curb Mar-
ket house. The offering is of 250,000 shares
of common, no par value. The total com-
mon is 1,000,000 shares, of which 50,000 are
treasury stock and 950,000 outstanding.

The De Forest Radio Co. interests
formed the new corporation, purchasing all
the capital stock of Jenkins Laboratories,
Inc. C. Francis Jenkins, inventor, is vice
president of the Jenkins Television Corpora-
tion. The manufacture of a home television
receiver is contemplated.

Waves Exert Pressure

When a wave in any medium falls on
a surface it causes a pressure. Thus
sound waves falling on a wall try to push
the wall over. "Light waves do the same
thing. And since radio waves are simply
long light waves the radio wave from a
station exerts a pressure on all buildings
in its way. This assumes that the wall
stops the wave, or part of it.
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WHAT IS MEANT by wobbulation in
a radio transmitter and what effect does
it have on the receivers tuned to the
wobbulating station?

(2)—Is there any connection between
wobbulation and modulation? .

(3)—What is the cause of wobbulation?

(4)—Does a piezo controlled transmitter

wobbulate?
WILLIAM H. JACK,
Marion, Indiana

(1)—*“Wobbulation” is a term applied to
the variations in the carrier frequency of
a station when caused by the process of
modulation. It makes the station broad
when tuned in.

(2)—Yes, the modulation causes the
“wobbulation” when the transmitting
circuit is improperly adjusted. .

(3)—It is caused by changes in the in-
ternal resistance of the oscillating tube.
The frequency of an oscillator depends on
the ratio of the Tresistance in the tuned
circuit to the internal plate resistance.

(4)—The piezo crystal holds the fre-
quency constant and hence prevents
“wobbulation.” So does a master oscilla-
tor, provided that the intensity of the
oscillation is kepi cgnsjant.

WHAT IS the basic principle of opera-
tion of a condenser loudspeaker? .

(2)—Please outline some of the essential
features of construction and operation.

(3)—Is a .condenser speaker as efficient

as a magnetic or dynamic speaker?

JOHN WINTON,

Baton Rouge, La.

(1)—The condenser speaker is based on
the fact that two electrically charged con-
ductors repel each other when they are
charged with the same kind of electricity,
and attract when they are charged op-
positely. For example, if a battery of
high voltage is connected between them
the plates are attracted.

(2)—A practical condenser speaker con-
sists of two plates placed close together.
One is rigid to resist motion and it is
perforated to allow air to get through.
The other plate is thin and light and free
to move and is the diaphragm.

(3)—A condensér speaker can be made
as sensitive as a magnetic or dynamic
speaker by making the steady voltage be-
tween the plates high. The force of at-
traction between the plates is propor-
tional to the square of the polarizing volt-
age. If a signal voltage is superimposed
on the steady voltage, the differential
force, that is the output, is proportional to
the signal voltage and to the polarizing
voltage. Thus doubling the polarizing
voltage doubles the sensitivity. From 300
to 600 volts should be used as polarizing
voltage.

* * %

I HAVE BUILT the Economy Three
and it in fine tone, volume and sensitivity.
I live within three blocks of a high power
station, which I cannit tune out. Can you
suggest a way of tuning it out when I want
distant stations?

(2) Will it be of any help to shorten the

antenna?
ARMAND ROMAINE,
Newark, N. J.

(1) The simplest way to reduce the inter-
ference from the local station is to put 2
wave trap in the antenna circuit. You can
cither buy the trap ready made or you can
make it yourself. Forty-three turns of wire
on a three in form shunted with a .0005 mfd.
condenser makes a good trap. Put five to

10 turns around the coil and connect in the’

antenna circuit away from the set.

(2) It will help the selectivity some but
it will reduce volume. You might try an
indoor antenna which you can do without
a great deal of trouble. Just string a wire
as high and as long as you can without
doubling the wire *bagk.*

IS IT A FACT that a radio set can be
used for detecting the presence underground
of mineral deposits, such as oil, coal, iron
and copper? If so, what kind of set is
required ?

(2) Please publish a detailed description
of the method used, including circuits, or
if that is not possible please tell me where
I can find information on the subject.

FRED W. SCOTT,
Sacramento, Calif.

(1)—It is a fact that radio waves are
being used for the purpose. Many special
radio sets are required, one of which is a
transmitter.

(2) We cannot publish a complete ac-
count of the method, at this time at least,
but you will find a thorough discussion of
the subject in the October, 1928 Proceed-
ings of the Institute of Radio Engineers.
You can also get more information on the
subject by writing the U. S. Bureau of
Mines, Washington, D. C.

* ok k

1 HAVE BUILT a Universal receiver
which is entirely satisfactory except that the
tickler is subject to hand capacity. Can this
be remedied?

(2) Will shielding help?

WILLIAM MORRISON,
Cleveland, Ohio.

(1) Yes, by mounting the tickler con-
denser away from the panel and coupling it
todthe control knob by means of a bakelite
rod.

(2) Shielding helps. Put the shield be-
tween the hand and the coils and condensers
in the set.

* % X

I WISH to electrify my Economy 3.
Can I use raw AC on the filaments of the
screen grid tube and the high mu de-
tector?

(2)—If, not, what is the best method of
electrifying? .

(3)—Is it necessary to have a high re-

sistance voltmeter for alternating volt-
ages, or will one of 100 ohms per volt do?
E. BRUCE McLEOD,
New York, N. Y.

(1)—Not without a great deal of hum.

(2)—Use a trickle charger having a
rate of about .75 ampere and filter the
output with a pair of electrolytic cor
densers and a heavy duty choke.

(3)—For ordinary measurements it is
not necessary to use a high resistance
meter, that is, to measure the line voltage
and the voltages of the low voltage sec-’
ondaries. .

x * *

I HAVE a dynamic speaker, AC model,
with built-in rectifier. When I put the
speaker on my receiver the volume is
very low and the music and voice sound
frazzled. I do not get that fine volume
and tone that were present when the
same dynamic was demonstrated else-
where. What can be the cause?

ACTON BIERCE,
Seattle, Wash.

You must connect the plugged cord to
the AC line, to supply the rectifier with
current, so that this will be delivered in
its DC form to the field coil or pot mag-
net of the dynamic. When you do that
you will get the same kind of reception
you heard in the demonstration. The
fact that the speaker works at all, when
the AC line is disconnected, as it is in
your case, 1s due to stray magnetism in
the field coil. This is never enough to
give anything like decent results, so make
your proper connection at once. If the
AC cord has a pendant switch, you should
press this switch “on” to get juice from
the line.

£ %

IS IT necessary to use a round field
structure in a dynamic speaker or can a
square structure be used?

(2)>—What is the best number of turns
for the voice coil?

KURT ZWECK,
St. Louis, Mo.
(1)—A round structure is not necessary.
A square structure is employed in a
speaker that comes in kit form.
(2)—Any number of turns from one up
may be used. There is no best number.

DID YOU GET YOUR RADIO GIFTS
NUMBER OF RADIO WORLD?
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—or send in $1.00 for trial subscription of
eight issues, and subscription will be
started with the Dec. 8 number.
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C. E. Varner. 1018 Pease Ave., Houston, Texas.
C. W. McKeage, Hoyt, Kansas.

W. H. Franklin, Box 25, Monrce, Va.
Thomas Harten, 46-25 189th St. Flushmg, L. L
Luke Powers, Box 384, Coral Gables

Robt. H. Martin, Box 136, Ocean date, N. J.
{)ohn Neva, 244 W. 67th St New York, N. Y.
. H. Hall Box 44, Spencer, Towa.

Robert, Falr, 707 North Gillette, Tulsa, Okla.

Fred S. Campbell, Dover, Foxcroft, Maine,
Al}b{ert Mannion, 204 W. 17th St., New York,
Robert G. Murray, 137 Wrentham St., Dor-
chester, Mass.

Walter Shogren, 1260 Edgerton St., St. Paul,

Minn.
Geo. E. Hunsinger, 94 Park Ave., Portland, Me.
Clement Vinet, 911 E. Dayton St., Flint, Mich,
Charles H. Greene, Jr., 1723 Townsend St, Cin-
cmnatl, Ohio.
T. J. Clifford, 3125 Harrison Ave., Detroit, Mich.
Guy B. Falrchl]d D.D.S., 318 Bradley Bldg.,
Duluth, Minn.
C. W. Stewart, 55 28th_St., Portland, Ore.
F. H. Webster, EE Marvell Ark.
Frank Perez, 717 Beiden St., Monterey, Calif.

J. F. MacKinnon, 37 Fleet St t., Moncton,
Ja‘r{nes E. Earley, 278 Sheridan Ave., Albany,'
Ny Yoa Bickel, 143 E. 63rd St., Los Angeles,
Calif.

Carl Hamilton, 228 Walnut St., Winsted, Conn.
. Fuller, South Bend, Ind.

H M. Durell, 324 Geneva St., Ithaca, N. Y.
{f. E. Melendy, 275 Main St,, Nashua, N. H.
. Kervel, 60 Charlotte Ave., Detrmt Mich.
Willis S. Clayton, Jr., 1132 Cherry Ave, San

Jose, Calif.
Crescent Studio, 326 W. Jefferson St., Louis-
ville, Ky.
Sam Shortridge, Covington, La.
Fred Hahle, 422 2Ist Ave., San Francisco, Calif.
CJl.f . Rhodes, 705 Washington St., Santa Rosa,
ali
Loluls F. Kimes, R. R. No. 1, Bex 62, Deer Park,
ash.
RHl A. Pellett, 234 Central St., Central Falls,
Thos. H. W, Simpson, 29 Cambridge Ave.,, Ham-
ilton, Ont., Can
Bert Frederlcks 1045 64th St., Brooklyn, N. Y.
Schirk, ]045 So. Walnut St., Casper, Wyo.
MY Rosenthal 1123 Manor Ave., New York,

Wm, Curtis, 631 Erie St., Conneaut, Ohio.
J. Cusack 114 Dumont_ Ave., Cllfton, N. J.

OGordon . Brown, 221 McEwan Ave., Windsor,
nt

"W, Edwards, Box No. 91, Manchester, Ga.
Ralph J. Baumann, 3288 Perry Ave., Bronx,

N. Y. City.

Samuel Boone, 517 Walnut St.,
W. S. Colelough, 175 Benson St
]ohn Liddle,

G. C. Kimbrell,
George G. Mltchell Jr., P. O. Box 55, Hacketts-

town, N.

Harold ulbert Mt. Hope Ave., Dover, N. J.
F. L. Lemon, c/o Western IIImon Telegraph Co.,
owa

Charlotte, N. C.

Albany,N. Y.
rangeburg, R, F. D., N. Y.
Charlotte, N. C.

Liberty Bldg., Des Momes

A. S. MacLellan, Townsend Ave., New
Haven, Conn.

W. C. Clinchard, c/o Central Carmen, Vega
Alta, P. '

W, C. Hoan, 31 No. Frano St., Farmingdale,

L.
W, L. Carter, Va. Public Service Co., Clifton
Forge, Va.!'

C. Wortham, 5515—2 Ont. Court, N., Birm-
mgham,
0 Gallup, 36 Florence St.,, Putnam, Conn.

Roy F, Smith, 612 E. Second_St., Oil City, Pa.
{:. E. Berkstresser, Delmar, Del.
. L. Kelly, 508 Knoxville, Peorla, Til.
E. F. Wolfkill, 824 Hertel Ave., Buffalo, N. Y.
R. E. S. Kelley, Lt-C (MC) USN., Navy Yard,
Boston, Mass.

Theo. Migchelbrink, 3428 E. 145th St., Cleve-
land, Ohio.
G. S. Catelin, 1211 44th St., Norfolk, Va.
R. P. Gllh.lan, 1410 Corl St., Wllkmsburg, Pa.
Thomas Richardson, 50 East 132nd St., New
York, N. Y.
W. E. Harrop, Pastor, Graham Presb. Church,
Graham. N. C.

S. Doheney, 8 Everett St., Revere, Mass.
Gale B. Jackson, 18 Hayden St., Springfield,

Mass.
Counter, Box 1083, Burkburnett, Texas.

G. W.

T. A. Wilson, 43 Runnymede Road, Toronto,
Ont., Can.

J. R. Rochefort, 151% 9th St., Quebec City,
an.

Hans A. Zoysff, 7403 Orchard Ave.
Mich.

Charles_E. Bish, Box 389, New Bethlehem, Pa.
Oscar Frchman, 1628 Cramer St., Milwaukee,

, Fordson,

Wisc.
Roland R. Perry, Nicholson File Co., Providence,
James De Villa, 419 E. 15th St, New York,
:I. de D. Tejada, “La Metropolitana” Bldg., 705,
Habana, Cuba.
J . Otey, R. F. D. No. 7, So. Richmond, Va.
J. P. Clark Box 1516, Byandon, Man., Can.

G. Guin, 46 Erie St., Stratford, Conn.

A. E. Theurer, Jr., 3022 Seymour Ave., Cleve-
land, Ohio.

Fred Frentz, 2106 Charles St., Wellsburg, W. Va,

R. E. Boscombe, 462 Peckham St., Fall River,

Mass.
0}A1A. L. Fanhof, 2061 Xensington Rd., Dayton,
10
I% H. Roland, 318 W. Washington St., Elkhart,
nd.
NT‘l\l{os. A. Kelleher, 17 Home St., Fort Plain,
N.Frénk H. Roth, N. 5th & Lee Ave’s., Bay Shore,
A. Hudson, Macabster College, St. Paul, Minn.
Olof Wallin, Comfrey, Minn.
1 East 39th St., New York,

George Brooks,
N. Y

Harry E. Yost, 49 Chalford Rd., Charlotte Sta.,
Rochester, N. Y,

F. A. Spencer, Portsmouth, Ohio.

S. R, Carlen, 44 Riverdale Ave. ., Yonkers, N. Y.
A. J. Henry, 1501 James Ave., North, Minne-
apolis, Minn. o
A.I Bartolomei, 315 Orange Road, Montclair,
N

W. L. Stearns, c/o Y. M. C. A., Dalton, Mass.
John F. Shea, 35 Whitehall St, Cohoes, N. Y.
Lester G. Albright, Sheldon, Il

R H. Kimna, Curtis St. Sta., Butte Mont.

C. Hook, 705 Shawmut Blvd,, N. W., Grand

Raplds, Mich.
Frederic Jones, Purcell, Okla.
6712 Berwick Rd.,, S. E,

Edward roenke,
C leve.land Obio
Chas. Cook 1022 Oakdale Ave., Chicago, Il
Mr, Cleo PhllllDS Radio-trician, Louisville, IIL
Jack Maxwell, . D. No. 6, Concord .
Louis B. Grltﬁn, '396 East Gates St., Columbus.

hio.

W. S. Williams. Box 105, Salamanca, N. Y.
David Main, 288 Myrtle Ave, Muskegon, Mich.
Ray W. Netling, Box 660, Rhinelander, Wisc.

E. Paetzold, 696 Rhinelander Ave. - Bronx, N. Y.
City.
293 No. Upper

P. Seely,
Montclalr, N. T.
Electric Radio, Ralph J. Patterson, Mgr., 236
Mass.
1231 Lafayette

Newbury St., Boston,
H.
jessup St.,

Mountain Ave.,

Denver, Colo.
Philadel-

Calif.
Peters-

C. Ford,

B. Wlnterbottom, 2538 No.
phia, Pa.

Ww. T Clark, P. O. Box 945, Los Angeles
J. ]ohnson, 331 ]ohnson Court,
burg, Fla

H. T. Reeves. 13 King Edward Ave., Greenfield
Park, Prov. Que., near Montreal, Can.

J Wallis, 118 Cartier Ave., Quebec, P. Q.

Can.
Christel Pistor, 442 E. Tulpehocken St., German-
town, Phila, Pa.
Robt. H. Martin, Box 136, Ocean Gate, N. }
F. L. Marvin, 15 6th Ave, Gloversville. N.
Harold G. Roy, Wellshoro, Tioga Co., Pa.
Paul Duplang, Hotel Fordson, Fordson,” Mich.
Fred Hahle, 722 21st Ave., San Francisco, Calif.
John McIntyre, Resem Mines, Cape Breton, Nova
Scotia, Can.
Nick Fanake, 1014 Sedgwick St., Chicago, IIL
W. Wachtel, 5201 Oakland St., hllade.lphla, Pa.
Ella Tromas, Box 271, Mlddleton, Wisc.
J. Lewis, 852 Berry St., Toledo, Ohio.
Bruce McRoberts, 186 Simcoe St., So., Oshawa,
Ont., Can.
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Robert L. Schreck, 2701 Sacramento, St. Joseph,

0.

Edward Becker & Co., Ltd., P. O. Box 631,
New Orieans, La.

Lester G. Albright, Sheldon, Il

Frederick H. Simpson, Room 408, Wetherhold &
Metzger Bldg., Allentown, Pa.

W. S. Dearolf, Intervilla, Penna.

E. J. Strub, 510 So. Vanburen St., Towa City, Ia.
. Wm. C. Joslin, 2305 Avenue G, Council Bluffs,
owa.

M. Swerloff, 702 Bristol St., Brooklyn, N. Y.

A. M. Blake, 49i1 Green Ct., Denver, Colo.

Geo. B. Gay, Box 118, Oxford Mas
OTmll Carlson, 16306 Hillsboro Rd,, Cleveland

hio.

Harold Hulbert, Mt. Hope Ave.,, Dover, N. 7J.

W. E. Bryant, 82 Green St., Springfield, Mass.

T. A. Munkers Radio Exchange, 133 Ocean Park
Blvd., Ocean Park Calif.

Harvey Thompson, Box 35, Oakfield, N. Y.

Fred C. James, 226 S. Miami Ave., Miami, Fla.

Hugh W. Ridlon, Cuttingsville, Vt.

H. H. Parker, Box 182, Rt. 1, Los Gatos, Calif.

Corporal Wm. P. Lavoie, U. S. Ship Southery,
Marine Det,, Navy Yard, Boston, Mass.

W. H. White, Apt. 4, 177 East 75th St.,
York, N. Y.

Sam Davis, 417 Prospect, Cleveland, Ohio.

Joseph Rhyner, 818 Burnet Ave., Syracuse, N. Y.
T. M. Rains, 1552 Ridgley Dr. 5 Los An%eles, Calif.

Hutcheson Hardware Co., Sandersyill

Andrew Norling, 161 West Vernor H1ghway, De-
troit, Mich.

Anthony B. Molinara, 11 No.
Ventnor, N.

G. R. RlChal’dS, 730 Jersey Ave., Elizabeth, N. J.

James Glenn. Atmore, Ala.

Meixner Radio Co., 827 Peorxa Life Bldg., Peoria,

Geo, M. Upton & Son, 46 West Washington
Lane, Germantown, Pa.
g Harold Bowman, 4003 E. 14th St., Des Moines,
owa.
0Joe Hert, 356 E. Boardman St., Youngstown,
hio.
. M. Brunet,
Montreal, Canada.
W. E. Goodrich, 222 East 13th St.,

Harold Lewis, 239 Lake Street, Newark, N. {
Thomas Harten, 46-25 189th St, Flushmg I.
D. H. Moore, 417 Mesquite St., Corpus éht‘lstl,

Texas.

}ﬁ.rthur A. Kransberger, Box 242-C, R 9, Toledo,
10, -

Chas. F. Claire,
Detreit, Mich.
Olll{oy L. Porter, 4436 Lucerne Ave., Cincinnati,

io.

T. S. Brown, Navy Yard Radio Sta., Brooklyn,

Y.
Harry Gibson, Box 195,
Frank Mandracia, 23
unk, Pa.
Richard Lyman,
N. Y

New

Victoria Ave,

$37 Durocher Ave., Outremont,

Covington,

c/o Milwaukee Jct. Branch,

Clementon, N. J.
Broadway, Maunch

3478 Fulton Street, Brooklyn,

Theo. Migchelbrink, 3428 E. 145th St., Cleve-
land, Ohio.

P. F. C. Ira Kinsey, Ist Gas Regiment, Co. B,
Edgewood Arsenal, Edgewood,
RExinest V. Glfelll, 38 Newark St Providence,
MFred J. Dean, 114 Charlton St., Southbridge,
William J. Hatten, 90 Heard St., Buffalo, N. Y.
Ed. Schroeder, 76 Charles St., Englewoocl N. J.
W. J. Bundy, Colerain, Ohio.

Henry S. Bissex, 619 N. Preston St., West
Phila., Pa,

Henry Fortman, 619 3rd St., Peoria, Ill.
Harvey Summers, 1733 N. 220d St. ., Philadelphia,

leham A. Andrews, Jr., Postal Telegraph Co.,
Albany, Y.
0Mr Celerte Yob, 514 3rd St.,, S. E., Massillon,
hio
Ernest Lavoie, 396 Galt, Verdun, P. 0., Can.
Geo. Harrington, Coldwater, N.
. lfM Rains, 1552 Ridgeley Drive, Los Angeles,
ali
Joseph Rhyner, 818 Burnet Ave,, Syracuse, N, Y.
Hutcheson’ Hardware Co. Sandersville, Ga.
Sam Davis, 417 Prospect St., Cleveland, Ohio.
E. O. Beers, P. O. Box 343, ROChester, N. Y.
Donald H. Kelley, Rte. 7, Leipsic, Ohio.

A;I‘hos McCumber, 28 Martha t., Montgomery,
a.

Corporal Wm. P. Lavole, U.S.S. Southery,
Manne Det., Navy Yard, Boston, Mass.

H. Parker, Box 182, Route 1, Daves AVC,
Los Gatos, Calif.
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(Condenser Speakerﬁ[‘ask

High Conductivity and Guard Against Plate-Touching Are Needed
By Rodman Ferris

HE condenser loudspeaker consists
simply of two large metal surfaces
placed very close together and insulated
from each other. That is, they form an air
condenser of parallel plates. One of these
plates is the stator and the other the arma-
ture. :
The stator plate must be thick and rigid
so that it cannot move when an electrical
force is impressed between the two plates.
The other plate, the armature, must be
extremely light and flexible so that it can
move toward and away from the stator as
the force between the plates varies.

The insulation between the plate must be
high enough to withstand the high steady
polarlizing voltage which is appled, plus the
peak voltage of the signal which is super-
posed on the steady voltage. For the sake
of safety the insulation should be tested on
a voltage at least twice as high as the steady
polarizing voltage.

Spacing Should Be Small

Since the sensitivity of the speaker is
greater the closer the two plates are to-
gether, it is important to make the distance
as small as practicable.

But the maximum peak voltage that may
exist between the plates determines how
close the plates may be put. Air under
ordinary atmospheric pressure can withstand
a voltage about 30,000 volts per inch. That
would mean that if the polarizing voltage
is 3,000 volts the plates could not be closer
than .1 inch at any point when no signal is
impressed. If a considerable signal voltage
is superposed on the polarizing voltage, the
two plates will be attracted closer together.
Hence there will very likely be a break-
down.

Preventing Break-Down

Suppose the distance is kept at .1 inch
and the polarizing voltage is reduced to
1,500 volts. Then a cousiderable signal
voltage can be impressed on the steady volt-
age before a break-down will occur, pro-
vided that the added attraction between the
plates does not reduce the distance between
the plates considerably. For any given dis-
tance between the plates the polarizing volt-
age, as well as the superposed signal, should
be adjusted so that no break-down will
occur.

If the frequency of the impressed signal
voltage should happen to coincide with one
of the natural frequencies of the moving
plate, the swing of that plate may be ac-
centuated so that a break-down might occur
even if there is ample safety for all other
frequencies. The resonance irequency for
which there is greatest danger is the funda-
mental, at which the moving plate vibrates
as a whole with the greatest amplitude at
the center.

A great increase of the swing at any
resonant frequency is prevented by damping
of the armature. This damping is com-
posed of both the useful load and other
resistance. The useful load resistance is due
to radiation of energy in the form of sound.
This depends largely on the size of the
vibrating diaphragm and on the effectiveness
of the baffle, or on the length and shape of
the horn that may be placed in front of the
armature.

Aiding Radiation

If the two plates of the condenser were
solid, and if they were separated by a solid
ring, the air between the plates would be
trapped. This would introduce excessive

THE STATOR PLATE OF THE CON-

DENSER SPEAKER SHOULD BE

PERFORATED, TO LET THE AIR
THROUGH.

damping, which would not contribute to
sound radiation. For the reason the stator
plate is perforated by a large number of
holes, as illustrated. These holes will re-
duce the damping and also the pull between
plates, so that the number and size of the
holes must be adjusted to effect the best
compromise between the damping and the
sensitivity.

Current Flows

The armature plate must be light so that

it will not resonate with any low fre-
quency. It must also be stretched fairly
taut. One suitable material is aluminum

foil. But the moving plate need not be all
metal, It might be a thin sheet of paper
or cloth with a metal covering. Methods
are available for spraying such materials
with metal. Of course, the metal layer must
be thick enough to prevent any considerable
resistance to clectric current.

Although the condenser is “static” in a

sense, it requires current, for it requires
current to charge any condenser. The
condenser speaker is partly charged and
discharged for every cycle of the signal
voltage. If no current flowed into and out
of the condenser, no sound could be radi-
ated, for no electric power would be de-
livered to the speaker. Of course, for any
given power the current is relatively small,
since the voltage is high.

Clamping Holes

The large circles in the peripheral ring
are holes for clamping the two plates to-
gether. The bolts through these holes
must be provided with insulating bush-
ings so as to prevent electrical contact
between the plates.

Socket Antenna Plugs
Finally Become Popular

More socket antenna plugs are being
sold today than ever Dbefore, states Charles
Golenpaul, sales manager of Clarostat
Mfg. Co.

“Although this device was introduced
to the radio public several yecars ago, it
did not prove popular for a long while,”
according to Mr. Golenpaul. “There were
many reasons for its cold reception.

“In the first place, broadcast signals
were not as generally powerful as they
are today.

“Secondly, our receiving sets several
years ago depended mainly on regenera-
tion for their sensitivity, with the result
that they were operated on the verge of
oscillation most of the time. Consequent-
ly, the slightest surge on the electric line
served to umbalance the radio set and
throw it into oscillation.

“Thirdly, the socket antenna plugs first
introduced were not provided with the
high-grade blocking or coupling con-
densers now available in our present
socket antenna plugs.”

Short Waves Retain
Same Old Wanderlust

WGY’S short wave stations W2ZXAF
and W2XAD are heard regularly in the
Belgian Congo, South Africa, and fre-
quently with “marvelous” clearness and
strength. J. R. Nowell, a General Elec-
tric erecting engineer working at the
plant of the Union Miniere du Haut
Katanga, Likasi, Panda, in the Belgian
Congo, reports that local men heard the
last game of the World Series, Labor Day
speeches and other feature broadcasts.
They also get Holltand and have heard a
Melbourne, Australia, station.

Short wave conversations hetween
W2XAF, WGY’S short wave station, and
2ME of Sydneyv, Australia, were heard in
Essex, England, according to Charles H.
Adler, living at 11 Alboin Road, Westcliff
on Sea. He reported signals of amazing
strength, whereas as a rule daylight in
England weakens the signal of W2XAF.
The sun was shining brightly at the time,
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lie reports., The conversations were con-
ducted at 6:30 a. m. Eastern Standard
time. The time in Sydney was in the
evening of the same day and it was about
11:30 a. m. in Westcliff on Sea.

There are over 200 short wave receiv-
ing sets in the English colony in George-
town, Demerara, British Guiana, accord-
ing to F. Amachy, director of Booker
Bros. McConnell & Co., Ltd. and the set
owners depend upon the short wave sta-
tions of WGY and KDKA for their radio

information and entertainment. The re-
ceived signal is clear, distinct and of
splendid  volume, accerding to Mr.
Amachy.

WGY’S regular night broadcast program
(379.5 meters) is also sent on short waves
as follows: by W2XAF, on 31.4 Peters,
Monday, Tuesday, Thursday and Saturday,
and by W2XAD on 2196 meters, Monday
Wednesday, Friday and Sunday.
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FIGS. 1 AND 2,

A BAND PASS FILTER, CONSISTING OF TWO EQUAL TUNED CIRCUITS,
COUPLED BY MUTUAL INDUCTANCE. (FIG. 1, TOP)

A BAND PASS FILTER, CONSISTING OF TWO EQUAL TUNED CIRCUITS,
COUPLED BY A COMMON REACTANCE. (FIG. 2, LOWER)

HEN ordinary tuned circuits are

used in a recetver it is difficult to
obtain selectivity and quality at the same
time. That fact has been known as long
as tuning, but it was not recognized as an
evil until broadcasting began. Nothw1th-
standing the known facts, receivers have
been brought out which were claimed to
be “as sharp as a razor and absolutely
free from distortion.”

In any receiver employing ordinary
tuned circuits the choice must be between
selectivity and quality, or a compromise
effected. If conditions require a very
high order of selectivity, the quality must
assume secondary importance. If qual-
ity is the prime requisite, selectivity must
be mediocre.

Since DX requires high selectivity for
the uninterfered reception of one sta-

tion, the recipient must be satisfied with
the full low and medium notes in the
signal, without getting so much of the
higher notes.

If the signal received is to contain all
the notes in proper proportion, the re-
ceiver cannot be extra-selective and the
recipient must be content with a little
interference from other stations. If the
desired station is at a considerable dis-
tance its signals will probably be less in-
tense than the signals from a closer sta-
tion to which the circuit is not tuned.

Band Pass Filters

That is the condition when ordinary
tuned circuits are used in the receiver.
But there are means available whereby

the receiver may be made highly selective

www americanradiohistorv com

WNYG IS LOSER
ON TIME PLEA

Washington.

The application of WNYC, operated by
the City of New York as a mumc:pal sta-
tion, for full time on the 570 kilocycle chan-
nel, was denied by the Federal Radio Com-
mission The station shares time with
WMCA transmitter, Hoboken, N. J., which
station also has pending an app]lCathl’l for
seven-eighths time on this channel, and later
will be given a hearing.

The Commission also denied the applica-
tions of WKBO, at Jersey City, N. J., op-
erated by the Camlth Corporation, for full
time and an increase in power, and Edwood
W. Lippencott, Long Beach, Calif., for a
construction permit. They Jersey City sta-
tion requested full time on 1,370 kilocycles,
with a power assignment of from 500 to
5,000 watts. It now shares time on the 1,450-
kilocycle channel with three other stations,
with 250 watts power.

WNYC contended at its hearing before
the Commission that, under the allocation,
it is not afforded sufﬁuent time to broadcast
necessary features in the interest of the
people of New York. The mayor of New
York City, J. J. Walker, made the applica-
tion for full time on behalf of the station.

Mayor Walker said at New York City
Hall: “I think it is so important to the
citv that, if possible, and if necessary, we
will carry the matter into the courts.”

without at the same time impairing the
quality.

There are various band pass filters
which have the characteristic of accept-
ing signals lying within a certain band
with very little attenuation and at the
same time rejecting those lying outside
that band.

These filters do not cut off the higher
audio frequencies in the signal and hence
they do not impair the quality. But these
circuits cannot be called “ordinary,” for
there are only a few receivers in which
they have been incorporated.

Band pass filters are especially applic-
able to the intermediate amplifier of a
Super-Heterodyne because they can be
adjusted once for best response and left
alone. They are also suitable for broad-
cast waves, but introduce a little compli-
cation in the tuning mechanism. Some
excellent broadcast receivers incorporate
band pass filters successfully, and un-
doubtedly there will be many more in the
near future, as there is an intense interest
in the subject at this time.

Pass Band Determination

A simple band pass filter consists of
two tuned circuits coupled together, both
tuned to the same frequency. The re-
ception characteristic in the pass band
region depends on the degree of coupling
between the two tuned circuits. Gen-
erally, the characteristic will contain two
peaks with a depression between them.
The closer the coupling between the two
circuits, the farther apart will be the
peaks and the deeper the depression Be-
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of Band Pass Filters

Anderson

Editor

low the lower peak and above the higher
the transmission will fall rapidly so that
at irequencies a few percent above or
below the peaks there will be practically
no reception.

The method of coupling the two tuned
circuits is not of much importance, The
coupling might be by mutual inductance
as in any ordinary transformer. This is
shown in Fig, 1. K1 and K2 are the two
tuned circuits and M is the mutual in-
ductance between the two tuned coils.
The characteristic is shown in Fig. 3B.
It has two peaks at frequencies F1 and
F2 and a depression at Fo.

Another method of coupling is shown
in Fig. 2, K1 and K2 constituting the two
tuned circuits and the inductance coil M
the coupling means. The transmission
characteristic of this circuit is also B in
Fig. 3. In Fig. 2, the inductance M could
be replaced with a condenser of rather
large value without changing the circuit
in any essential respect.

Variation of Coupling

In Fig. 1 the coupling is reduced by
reducing M by any of the well known
means, that is, by placing the coils farther
apart or by turning them so that they are
more nearly perpendicular. The coupling
is increased by placing them close to-
gether and parallel.

In Fig. 2 the coupling between the two
circuits is reduced by reducing the in-
ductance of the coil M. The coupling is
increased by increasing the inductance of
this coil. If M in Fig. 2 is replaced by a
condenser, the coupling is reduced by
making the condenser larger, and con-
versely, it is increased by making the con-
denser smaller.

As was stated, if the coupling between
the two circuits in either type of filter is
increased the two peaks move farther
apart and the depression deepens. There
exists one coupling, called the critical
coupling, at which the depression dis-
appears and the two peaks merge into
one. As the coupling is reduced below
the critical value, the single peak sharp-
ens. Curve C shows the shape of the
curve when the two peaks have merged.
Curve A shows the shape of the char-
acteristic when the coupling is excessive.
The two peaks are far apart and the de-
pression is very deep.

Effect ’of Resistance

If the resistance in the two tuned cir-
cuits is high, the two peaks will be low
and broad, and the depression for any
given coupling will be shallow. If the
resistance is low the peaks will be high
and sharp and the depression for any
coupling will be deep. The sides of the
curve above the high peak and below the
low peak will be very steep. This is a
desirable characteristic, for the object of
the band pass filter is to have sharp cut-
offs and a level response between the
peaks.

Now it is possible to select the coupling
between the two tuned circuits so that
the two peaks fall at any desired fre-
quencies. For example, they may be
made to fall on two frequencies which are
5,000 cycles below and above the carrier
frequency, or the frequency to which the
receiver is adjusted. When the locations
of the peaks have been determined, the
depth of the depression can be varied to
any desired value by adjusting the de-
sistances in the two circuits.

CHARACTERISTIC
FIGS.1 AND 2.

OF BAND PASS FILTERS LIKE THOSE SHOWN IN
“A” SHOWS THE CASE WHEN THE TUNED CIRCUITS ARE

COUPLED TOO CLOSELY, “B” THE CASE WHEN THEY ARE MODERATELY
CLOSELY COUPLED AND “C” THE CASE WHEN THE COUPLING IS CRITICAL

If this procedure does not result in
sharp enough cut-offs another identical
flter can be added. This should be
placed between two other tubes.

Equalizing Reception

When there is a considerable depression
between the two peaks the low fre-
quencies will come out less strongly than
the high up to the peaks. Both the high
frequency and the low frequency peaks
contribute to intensify the higher audio
frequencies.  For example, if the peaks
are placed 5000 cycles below and above
the carrier frequency, the 5,000 cycle
audio frequency in the signal will be in-
tensified. This is just the reverse of the
effect of tuning in ordinary circuits. This
reversal might be utilized in equalizing
transmission which is down at 5,000 cycles
and above. ~

An application of this method of equal-
izing is to the Super-Heterodyne. If
image interference in such a circuit is to

be reduced effectively it must be done by
tuning sharply in the high frequency
level. But this cuts off the upper side
frequencies and accentuates the low. The
characteristic will be like C in Fig. 3.

The filter in the intermediate level then
can be made so that the transmission 13
like that in A Fig. 3, putting the peaks at
5,000 cycles away from the intermediate
frequency. The intermediate frequency
filter then would not only increase the
selectivity but it would restore the qual-
ity impaired by the high frequency ‘uner.
And the sharp tuning on the high fre-
quency level would cut out effectively the
carrier which gives rise to image inter-
ference.

It would not be difficult to design the
tuned circuit in the high frequency level
and the filter in the intermediate level so
that the overall effect in the 10,000 band
is equal for all frequencies in that band.
The result would be a Super-Heterodyne
which does not squeal, which is selectire
and which does not cut sidebands.

Voltage Governs Tone
of Televised Image

We are concerned with “tone” in the
television image just as we are concerned
with tone in broadcast reception, accord-
ing to Stephen H. Anderson of the Claro-
stat engineering staff.

“It is generally the practice to connect
the television kinolamp or neon tube
directly to the amplifier output,” states
Mr. Anderson, “without provision for pre-
cise voltage regulation. Consequently, a
fixed tone is obtained in the image, with
either too much contrast between lights
and shadows, or ‘too little contrast. In
the case of the silhouette figures broad-
cast by the Jenkins Laboratories of Wash-
ington and received in many parts of the
country sharp contrast—practically black
and white—is most desirable.

“In the case of hali-tone figures broad-
cast by others, a delicate tone is re-
quired, with just the proper contrast be-

www americanradiohistorv com

tween lights and shadows to give us sat-
isfactory definition.

“In television reception, precise resist-
ance in the kino-lamp circuit amounts to
about the same thing as the focusing ar-
rangement on the usual camera. Without
precise adjustment, we cannot obtain
sharp pictures.

“Therefore, it is necessary to insert a
suitable variable resistor, such as the
standard clarostat, in the kino-lamp cir-
cuit, so that the applied voltage may be
delicately adjusted until the desired con-
trast is obtained. The current may be ad-
justed so that on strong negative impulses
the light goes out, while with positive im-
pulses the glow intensifies. At this ad-
justment of current, the tone and con-
trast are most distinct and realistic for
the television signals that are usually
received.” '


www.americanradiohistory.com

20

RADIO WORLD

December 29, 1928

Build the New
SCREEN

GRID UNIVERSAL!

outstanding. Build it now!

Two dials tune in the entire wave-
length band, using either .0005 mfd.
or 00035 mfd. tuning condensers. The
circuit affords all the selectivity you
need, separates stations excellently and
without “background reception,” and
despite this fine selectivity, affords
more than enough volume, so that you
must tone it down with the volume
control, even on far-distant. stations!

The screen grid RF tube is followed
by two -01A tubes, while the output
tube may be a —I12A or —71A power
tube, depending on whether you have
135 volts or 180 volts maximum at your
disposal.

Screen grid coils especially designed
for this receiver permit you to obtain
any desired degree of selectivity, but
always with a high level of reproduced
sound. The primary of the interstage
coupler is tuned, while the secondary
doubles the voltage by step-up ratio.

Unusual Results on Four Tubes!

OW much can one achieve on only four tubes? The new Screen Grid Uni-
H versal is the answer. It meets all the requirements of the wavelength
reallocation, brings in distant stations distinctly, affords exceptional tone,
and is easy to build. You'll be surprised at the results. ¢
admire your receiver. You can' sit them down in your parlor and give them loud-
speaker reception of distant stations they never heard of—100-watt stations, too!

The screen grid tube is used as a radio frequency amplifier in a new and most
efficient manner. Correct circuit design and co-ordinated parts make this circuit

Very Selective, Yet Lots of Volume!

Your friends, too, will

The circuit is stable, easy to build, easy to
tune. Build it from the official blueprint and
the theoretical expression and constructional
details in the December 1st, 8th and 15th
issues. This blueprint was made directly from
the laboratory model of this receiver as con-
structed by Herman Bernard, the designer.
It is a remarkable blueprint, because the wir-
ing that is done on top of the subpanel is
shown just as you want it, in the actual
manner of its appearance Also, the wiring
underneath the subpanel is shown as it actu-
ally appears. Hence there are two separate,
clear life-sized views on one sheet, not just
one view, made to appear “transparent.”

When you turn the subpanel upside down
for underneath wiring you don’t have to
imagine the direction the leads take. Noth.
ing is left to the imagination.

RADIO WORLD, 145 W. 45th St., New York City
(Just East of Broadway)

Enclosed plaase find $1.00 for which send me
al once a blueprint of the 4-tube Secreen Grid
Unldvsrsal Receiver, as designed by Herman Ber-
nard.

45¢ extra for Dec. 1st, Sth,
Radie World.

15th  issues of

Name..

New

Powertone

Cone or Cloth Diaphragm Speaker

Unit
$3.00

With 5-foot cord, less bracket,
apex, chuck and nut. Cat. PA.

Powertone,
Paratone and other units.

New Moulded _tri-foot bracket, fits
Polo, B.B.L., Brielle,
Cat. BA

Apex, Thumbscrew and Chuck. Cat. AA........ 100
You Cannot Buy a Better Unit
at Anywhere Near This Price!

The 1929 Model Powcrtone Unit, that drives any
cone or similar type speaker, is an extremely
sensitive and faithful reproducer. The magnet
coil (the black ring under the pin in illustration)
is wound to higher impedance than is ordinarily
encountered. Volume is greater. The unit has
an adjustable armature.
Both the tone and the appearance are brilliant!
You may order a new model Powertone Unit with
perfect safety. It’s a pippin, say those who use
it. If you don’t agree with that, return the unit
ten days after recelpt and get your money back
promptly. No questoins asked—but all questions
gladly answered. Immediate shipment guaranteed.
Guaranty Radio Geods Co.
145 West 45th Street, N. Y. City

(Just East of Broadway)

Please_wail me at once C.0.D. (Check off),

One Powertone Unit alone, Cat. PA. @ $3s.00.

One Tri-fost Bracket, Cat. BA @ 65¢c.
a (1)619 Apox, one Chuck. one Thumbscrew, Cat. AA. @

[

Name oo L
AQdIess ...
City .ovoieiiii e Btate................

¢~ For That Screen
Grid Tube~—

A super-sensitive device, this screen grid tube.
Properly used, it has marvelous possibilities; but
Improperly used, it’s a flop. The grid biasing and
plate veltage are important factors. Precision is
essential.  With the CLAROSTAT, however, the
precise voltages are readily obtained by actual
test. No guessing. No tirescme and costly ex-
perimenting. No exasperation.

Ask your dealer to show you tho

Clarostat line and to give you

our literature. Better stiil, write

direct to

CLAROSTAT MFG. CO., Inc.
Specialists in Variable Resistors
291 N. 6th St. HEH Brooklyn, N. Y,
—CLAROSTAT —
REG.U. &, PAT. OFF.

R t Issues of Rzupio WORLD, 15 cents each.
Anyecer?umbsesru u%lished in 1928 available for a
short while. §x issues 75 cents, 10 jssues $1.00.
Send stamps, coin or money order NOW, before

the issues are sold. Rapio WozrLp, 145 West
45th Street, New York City.

N

Complete Kit of Parts for the Four-Tube

S Grid Uni 1
As Specified by Herman Bernard
‘h, LI, L2—O0ne Sereen Grid two-
hat YOl.l Get winding RF transformer, with
conter-tapped secondary: Model 5RF for .0005 mfd. L3,
L4—O0ne Screen Grid high [mpedance interstage eoupler,
with center-tapped primary: Model 5TP for .0005 mfd.
Cl—One .00025 mfd. Aerovox urid condenser, with slips.
C2, C3—Two Hammarlund Midline .0005 mfd. tuning
condensers. C4—One Hammarlund Junior condenser; Cat.
No. MCII (50 mmfd.). Ri—0One Lynch metalifzed grid
leak, 2 meg. R2—One No. 622 Amperite, with mount,
R3, R4, R5—Three No. 1A Amperites with three mounts.
Rh-—One 50-ohm rheostat. TI, T2—Two Natlonal new
auclo transformers. SW—oOne filament switch, PL—0Cne
nilot light bracket with famp. Twa diais with two dfal
peinters. Two knohs. Four binding
Posts (Ant.,, Gnd., Speaker plus,
Speaker minus). One 10x20-Inch aly. $ 00
minum self-bracketing subpanel, with d
sockets affixed, and ineluding hardware =
and Ineulating washers. One 7x2t-inch
drilled Bakelite front panel. One nine- NET
lead battery cable. One Peewes clip.
Blueprint Free With Each Kit Order
CUSTOM SET BUILDERS SUPPLY CO.
57 Dey Street, New York City
Barelay 8659 Corner Greenwleh Street

Tel.
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KELLY TUBES

Prescribed for the

Screen Grid Universal

One screen grid 422..................... .50
Two 410A at $1.00 each......... 0000000 2.00
One 412A (for 135 volts).....oevnnoonn, 2.00
or One 471A (for 180 volts)............ 2.60

Send $7.50 for set of four tubes for this recelver.
Speclfy whether power tube wanted is 412A or 471A
KELLY TUBE COMPANY
8718 Ridge Boulevard Brooklyn, N. Y.
10-Day Money-Back Guarantee

Front Panel and Subpanel
for the

Screen Grid Universal

Balkelite front panel alone, drilled....$2.35
Drilled aluminum subpanel alone, with
self - bracketing  feature, built - in
sockets, extra washers and hard-
ware

GUARANTY RADIO GOODS CO.
145 West 45th Street, New York City
(Just East of Broadway)
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An Extraordinary Speaker

HE super - sensitive
and acoustically

faithful twin magnet
POLO UNIT in a de
luxe housing, with

moulded metal front
piece, makes a first-class
table model speaker. It
will stand the heaviest
load — even two 250
tubes in push-pull with-
out rattling—yet is so
sensitive it will work
well from any output
tube, even a 201A!

Compact and hand-
some, this table model
graces any living room
or parlor, is inconspicu-
ous to the eye but allur-
ingly predominant to the
ear.

The unit is mounted
on a special bracket that
makes it impossible for
the unit to get out of
adjustment. The table
model, of the free-edge
cone type, is furnished
completely built-up,
ready to play.

housing is wood.

housing and moulded grill,

with cone and special bracket; also 10-ft. cord

All built- up, ready to Play...cciiuiiiieiies seenreceenionaaann

The Table Model Polo Speaker, an outstanding example of
the magnetic type of speaker, is shown one-third actual size.

The gnll or front piece is moulded, while the rest of the
Both grill and housmg are furnished im rich.
conservative two-tone brown spray.

Table Model Polo Speaker, Cat. TMP, consisting of de luxe
with sprayed finish; mounted Polo

[Note.—Those who possess a Polo Unit and desire the hous-
ing, special bracket and cone, may obtain these by ordering Cat
HO at $5.00.]

THE Polo Unit, using two magnets, to double sensmvny.
is regarded by many experts as the best magnctlc
unit. It weighs three full pounds-—almost three times
as much as an average unit—and will stand the strain of
even two 250 tubes in push-pull without rattling. Tt

works well out of any type tube. The pole pieces are
laminated and the armature can’t get out of adjustment
The two magnet coils are housed in bakelite. This unit

will stand 180 volts without filtering, due to the large

diameter wire used on t}]e special coils.
have a bronze-green casing and

Acoustical Engineering Associates,
I 143 West 45th Street, N. Y. City.
(Just East of Broadway)

I Please ship at once C.0.D.:
| O One Cat. TMP at $13.560.
[J One Cat. PU at $10.00.
O One Cat. HO at $5.00.
[Put cross in proper square above.)

All Polo Units
black twin magnets.

Polo Unit, shown one-half actual size. Fur
nished complcte with unit, apex, chuck, nut.
10-ft. cord, bracket and hardware. Cat.
1218/ 00000000000000000000000000000000000000000 $10.00

FILL OUT

AND

MAIL

NOW

SUBSCRIPTION BLANK

RADIO WORLD

145 West 45th Street, New York City

RADIO WORLD

(Just East of Broadway)

Please send me RADIO WORLD for ..................... montbs, for which

please find enclosed .. ... ... ..

SUBSCRIPTION RATES:

Single Copy eceeverecennness $ .15
Three Months ............... 1.50
Six Months .....coevvnnennnn 3.00
One Year, 52 Issues......... 6.00

Add $1.00 a Year for Foreign
Postage; S0c for Canadian Post-
age.

www americanradiohistorv.com

Short-Wave
RADIO FANS

The Hammarlund Short-Wave
Manual will save you many costly
errors.

Chock-full of practical data every
short-wave fan and experimenter
will welcome.

Send 10c¢ for mailing expense to
Dept. R. W.

HAMMARLUND

MFG. CO.

424-43% W. 33rd ST.
NEW YORK

s und
“\\“scns"’

CONTROLS THE
TRAFFIC THRU
YOUR TUBES

Like the corner cop directing traffic,

AMPERITE controls tube voltage.

Self-adjusting, dependable, accurate.

A type for every tube_A.C.or D.C.

$1.10 with mounting (in U. 8. A.)
at all dealers.

/ﬁidxall Company”
“‘:I KLIN ST., NEW YORK
~ 'FREE “Amperite Blue Book™

of modern clrcults and
valuable construction data.
f  WriteDept pyg

PERITE

@ v 8 mar oOFe

e *SELF-ADJUSTING" Rheastat

LYNCH

metallized resistors are permanently ac-
curate, noiseless, non-inductive, and non-
capacitative., Guaranteed.

ARTHUR H. LYNCH, INC.
1775 Broadway New York City
" Send for free Lynch radio manual

VICTOREEN
Super Coils

Write for Free Bluesrints of
New Victersen Cirsults

i Geo. W. Walker Co.
2825 Chester Avenus

Dept. B Cleveland, O.

LIST OF STATIONS EFFECTIVE NOW

The fully corrected list of reallocations of sta~
tions effective Sunday, November 1lth, peared
in RADIO WORLD dated November SJ)
call letters, frequency, owner and location arc
given by States. Fifteen cents a copy. Or send
$1.00 for trial subscription of eight weeks, and
this issue will be sent FR

Radio World, 145 W. 45th St., N. Y. C.
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Any degree of volume is kept well in hand by the new
HBH loudspeaker unit, for cones, cloth diaphragm speak-
The unit is shown full size.

ers, etc.

WO years’ intensive investigation of the minute details of
construction that lend superiority to a magnetic type Unit
have resulted in the combination of all the known assets into the

new HBH unit.

The result is something so far superior to any-

thing you have ever heard or dreamt of, that we sum it up in

six words:

The finest unit in the world. Get one mow—try it

for ten days—money right back if you're not overjoyed!

This unit has won the enthusiastic acclaim of leading acoustical

experts.
formance.

Unheard-of Performance
at an Unheard-of Price

$ 50

NET
Manufactured Under BBL

License

There are eleven secret reasons for its uncanny per-
And now these advantages are yours at last!

GUARANTY RADIO GOODS CO.,

145 West 45th Street, N. Y. City.

(Just East of Broadway)

Check off proper squares below:

{1 Please find $5.50 enclosed, for which ship
AT ONCE on 10-day money-back guarantee
one HBH unit with 10-ft. cord.

[ 65c extra for moulded mounting bracket.

L

e Individual

METERS

For Portable or Panel Use

High resistance 0-300 Voltmeter,
accurate to 1%, Measures any s
DC voltage to 300, including B
eliminators. Provided with 30’

cord, with luxurlous jack tips and
hanger.  Meter full nickel de

luxe finish, No. 346F.

No. 347F, same as above, but 0-500 volts, $6.00

50

POCKET AND PORTABLE VOLTMETERS

No. 8—For testing A batterles, dry or storsge,

0-8 volts DC seale.......covvvuennrrarnrree $1.60
No. 10—For testing A batterles, dry or storage,

0-10 volts DC scale .............c......... 1.00
No. 13—For testing A batteries, dry or stor-

age, 0-18 volts DO seale................ ... 1.00
No. 50—For testing B batteries, dry or

age, but not for B elifainators, 0-50 volts

DC BB cvvvesnonesmmeomencoor Famaoaseony .. LO®
No. 89—For testing B batterfes, dry or »stor-

age but not for B ellminators, 0-100 volts

DC BCAIB  craerore duore o v v e o0 e rimwis o Sorian s b i 3 piows o 1.28
No. 40—TFor testing A and B batterles, dry

or storage, but not for B eliminators; double

reading, 0-8 volts and 0-100 volts DC seale.. .78
No. 42—For testing B batterles, dry or stor-

age, but not for B ellminators; 0-150 volte

DC seBle ...vcvnriernreiriniriisroasssonnnias 1.50
No. 348—For_ testing AC current supply Iline,
portable, 0-150 volts.........ccevevrenarec-s 4.00

PANEL AC VOLTMETERS

{Panel meters take 2-5/64°" hole)
No. 351—VFor reading 0-15 volts AC..........
No. 852-—For reading 0-10 volts AC.. .
No. 353—For reading 0-6 volts AC.......... 2.2
(See No. 348 under ‘“Pocket and Portable
Voltmeters.”")

PANEL VOLTMETERS

No. 335—For reading DC voltages, 0-8 volts, $1.00
No. 310—For reading DC voltages, 0-10 volts, |[.
No. 316—For reading DC voltages, 0-18 volts, |
No. 326—For reading DC voltages, 0-6  volts, |
No. 337—V¥or reading DC voltages, 0-50 volts, .
No. 339—For reading DC voltages, 0-100 volts, 2.
No. 342—Fur reading DC voltages, 0-150 volts, 2
No. 340—For reading DC veltages, double read-

ing, 1-8 volts, 0-100 volts...........c....... [}

VOLTAMMETERS

No. 18—For testing amperage of dry cell A
batterles and voltage of dry or storage A
batteries, double reading, 0-8 volts, and
0-40 amperes DC..................cc0uauennn $1.28

No. 35—For testing amperage of dry cell A
batteries and voltage of B batterles (not B
elminators) ; double reading, 0-50 volts, 0-40
amperes DC I

PANEL MILLIAMMETERS
No. 311-—For reading 0-10 milllamperes DC..$1.75
No. 325—TFor reading 0-25 milllamperes DC.. (.00
No. 350—TFor reading 0-50 milllamperes DC.. 1.00
No. 390—For reading 0-100 milliamperes DC.. 1.00
No. 399—For reading 0-300 milliamperes DC.. 1.00
No. 394—For reading 0-400 milliamperes DC.. 1.00

VOLTAGE REGULATOR
No. 218—For preventing excess voltage on the
filament and cathode of AC tubes, by com-
pensating for excess line voltage.............. $5.00
POCKET AMMETER
No. 1—For testing dry celis, 0-50 ampere DC
scale pOCket meter.............ov.ceiainaran $ .75
6-VOLT A BATTERY
CHARGE TESTER
No. 23—Tor showing when 6-volt A battery
needs charging and when to stop charging;
shows condition of battery at all times........ $1.00
PANEL AMMETER
No. 338—For reading amperage, 0-10 ambperes
DC

Immediate Shipment

GUARANTY RADIO GOODS CO..
145 West 45th Street, New York City.
Just East of Broadway
Send me the following individual meters {(quantity in
square) :

0O cCat. No. 0 Cat. No. 0 Cat. No.
0 Cat. No. O Cat. No. [0 Cat. No.
NAME ... i ettt iittaaaasaeaaae
ADDRESS  «.ticvuatiturninanaraoocnas o A el
CITY <010 5% hdMmeh o B cwivewovam, 4v2 STATE.....e..0evnne

TEN-DAY MONEY-BACK ABSCLUTE GUARANTY!

www americanradiohistorv.com
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De Luxe Carrying Case FR

With Each Jiffy Tester Combination!

This Meter Outfit Makes Thirteen Vital Tests
in Only 4% Minutes!

INSTRUCTION SHEET GIVES FULL DETAILS OF THESE THIRTEEN TESTS

The Jiffy Tester

This housed Jiffy
Tester, with high
resistance volt-

in its Case is a

meter for measur-

Testing Labora-

ing B voltages,

tory All by Itself.
Leave the meters
in the case.
Simply lift out the
plug, attaching
the four-prong
adapter, if testing
a four-prong tube.
Put plug in socket
of receiver to be
tested; put tube in
Tester socket.
The B voltmeter
automatically con-
nects to the pro-
per points when
its tipped leads
are inserted in
the two binding
posts at rear.

including those of
eliminators, is a
service kit of the
highest value. The
case is furnished
in a de luxe finish,
with handle. A
patented snaplock
makes it impos-
sible for the lid to
open accidentally.
The Tester and
high resistance
meter fit so snug-
ly in place that
they will not jar
in transportation.
A 5-day money-
back guaranty at-
taches to each
sale.

Jiffy Tester Combination, shown one-third size, includes 0-10 voltmeter reading AC or DC (same meter reads both); 0-20, 0-100

williammeter, with change-over switch; cord and plug with 4-prong adapter; 0-300 high resistance voltmeter.

Price $13.50.

Complete instruction booklet and de luxe carrying case FREE with each order.

Jiffy Tester a Scientific Trouble Shooter

Every service man, custom set builder, home experimenter, student or teacher needs
one of these Jiffy Tester Combinations Amply accurate for this class of work.
You will be well sattsfied with assured 5% plus

or minus accuracy. Jlffy Tube and Set Tester. consisting

of 0-20, 0-100 combination milliammeter, 0-10 AC and s so
DC voitmeter and 0-300 high resistance voltmeter. De ®

luxe carrylng rase and Instruction booklet FREE with

each order. Jiffy Tester Combination A.

The 0-300 high resistance voltmeter in “‘Jifty Tester Combination A’ is accurate
to 5% plus or minus, Bo that at maximum reading it 18 not more than 15
volts off. Those desiring a more accurate 0-300 high

resistance meter, never more than 3 volts off, at maximum

reading, should order ‘‘Jiffy Tester Combination B,’" so
which has a 0-300 meter accurate to 1%, at a cost of e

$1 extra. Order “‘Jiffy Tester Combination B.”” De luxe

carrying case and instruction booklet FREE.

Here Are the Thirteen Vital Tests!

to measurs the fllament voltage, up to 10 volts, of AC and DC
tubes;

to measure the plate current of any one tube, including any power tube,
from less than 1 milllampere up to 100 milliamperes:

to measure ths total plate current of a recelver or amplifier, up to 100
milliamperes. (Hardly any set draws more);

to measure the B voltage applied to the plate of tube; the voltage across
B batteries or B ellminators, up to 300 volts;

to determine the conditlon of 2 tube, by use
switch;

to measure any tube’s electronic emission;

1)
(2)
3)
4)
(5)
(6)
)

of the grid bias

to regulate AC lne, with u{e ald of & power rheostat, using a 27 tube
ag gulde;

Note All That You Get!

$13.50 You recelve:
:-lo)f One Two-in-One 0 to 10 voitmeter for AC and DC. Same meter reads both.

Scate especially legible at 12 to 7Y% volts. This meter reads the AC and DC
filament voltages. .

(2) One DOUBLE reading DC_mitllammeter, 0 to 20 and 0 to 100 milllamperes,
with changover switch. This reads plate current, which is always DC In
all sets.

(3) One 0-300 voits high resistance voltmeter, No. 346, with tlpped 30" cord
to measure B voltages.

(4) One 5-prong plug with 30"
4-prong adapter for other tubes.

(5) One grid switch to change blas.

(6) One 5-prong socket.

sord for AC detector tubes, etc., and one

(9) One handsome moire metal case.
(7) One 4-prong socket. (10) One Instruction sheet.

8) Two binding posts. (11) One de juxe carrylng case.

1 0-500 volt 5% accuracy hlgh resistance meter is preferred to 0-300 volts, add
$1.00, and order Combination C at $14.50.

1f 0-500 volt 1% accuracy high resistance meter Is preferred to 5% accuracy
0-500 voltmeter, add $2.00. and grder Combination D at $15.50.

[Note—A pair of adapters for UV'199 tubes, Cat. No. 999, at $1.00 ertra.
These are not sold except with Jiffy Tester Combination.)

to test continuity of resistors, windings of chokes, transformers and circults
generally ;

to find shorta in bypass and other condensers, as well as in inductances,
resistorz and clrcults generaily;

to read grld bias voltages. including those obtalned through drops in
resistors;

to determine the presence of distortion and overloading;

(8)
9)
(10)
(11
(12)
(13)

[Note—Instruction booklet fully informs you how to make each and
every one of these tests in a fiffy.]

to test for correct blas;

to determine starting and stepping of osciilation.

GUARANTY RADIO GOODS CO.,
145 West 45th Street, New York City.
(Just East of Broadway.)

Please ship at once your Jiffy Tester Combination for which I will pay post-
man advertised prices, but ne shipping charges. (Check off below.)

One Jiffy Tester Combination A (0-10 v., 0-20, 0-100 m. a., 0-300 v.,
carrying case, instruction booklet FREE..................

One Jiffy Tester Cemblnation B (same as abov

a

accurate to 1%). Price.......cciiiiiiiiann.

One Jifty Tester Combination C (same as A, except 0-500

places 0-300). Price........oiiiiiiiiinnierir i irannarnnnianonnnas $14.50
O One Jiffy Tester Combination D (same as C, except 0-500 voltmeter 1s

aceurate t0 1%). PriCe......v.ieiiirierrriieniieieriransennaoans $15.%0
0 Set of 199 adapters. Price........cooniiiiitiiiens vurennnnernanns $1.00
WYV 700006 00600060 6ABABOOOD060600A000DIIO0N D0 G008 0000000500 06a000 a 00D ao
I YIRS 00060 0000000000000000000E0000000000060 600 DA0CEEEENONG0 6O 0BE0000
(%00 0000000060000000000600000D6DA50AL0 &5 %5 56000000000000000000000800

—— e e e e e — —— —
a

5-DAY MONEY-BACK GUARANTY
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USE SCREEN GRID COILS

HEN a screen grid tube is used as a radio

frequency amplifier, the maximum gain, the

best amplification, the most volume and the
most DX are obtained by tuning the plate circuit.
Then this enormous amplification is itself doubled by
providing a secondary with twice as many turns as
the primary has. The secondary is not tuned. The
high impedance 3-circuit tuner at left (Model 5HT) is
an example, as is the two-winding coil (Model 5TP)
at lower left. The primary in these two instances is the out-
side winding and the tuning condenser goes across it. The
secondary is wound on a separate form that is riveted inside
the primary form. Preferahly mount coils with binding posts at
hottom for short leads. Then the connections for Models SHT,
3HT, STP and 3TP are, from right to left as you look at the
back of the coil: R+4135 near front panel; plate of screen

grid tube; two rotary leads (for tuner only); grid and (next
to panel!) grid return.

The antenna coil to use in screen grid circuits is 5A or 3A Model 5A. Conductively coupled aa-
(upper right), because it is so designed as to equalize tuning. tenna coil for ;‘“‘i"‘"’ "'F':'"“og”; "d;”
The low, almost zero, capacity between grid and filament of m‘;’:ﬁ "I':?luo" r .00 s'ﬂ'n
the tube is compensated by extra turns of wire, so that if Model 3A. Same as above, but for
the tube following the screecn grid is of another type, for L0085 L iiiiiiiiieieeiiieian... $2.00
instance a regular detector, the elemental capacity difference

is nullified. ¢ antenna coupler has a continuous winding in

shaded colors. The end with the larger number of distinctive
turns goes to grid, the opposite end to ground. FEither of the
two remaining binding posts goes to antenna.

For single control screen grid sets the inductive trimmer ty:
of antenna coupler (Model 5AS or 3AS, at right) should g:
used. The inductive trimmer coil for interstage coupling is
Model STPS or 3TPS (not illustrated), but its connections are
shown in the diagram at lower right. An inductive trimmer
‘adds to or subtracts from the reactance, which is very im-
portant for resonance in single control sets. Trimming con-
dcn(siexés only increase reactance, hence fail where decrease 1a
needed.

Model STPS Interstage coupler to screen grid tubes, with
inductive trimmer. For .0005 mfd. ....................... $2.25

g
tuner, to work out of s screen grid BF ALL ROTOR COILS HAVE SINGLE

“Hioan"Siri! Sems w i, i HOLE PANEL MOUNTING FIXTURE Mool 5AB.  Conduetively coupled s

o0 50000000000006 0000000000000 tenna cofl for single tuning control screen
&rid sets. Rotor 1s an {nductive trim-

SGREEN GRID PRIMARY ) A TGS me{a.od l:‘oraA%OO.‘S mfd Mbu.'n
N , o, t
Grip,__TUBE____ (ouTsive oG onse 248, D O S B
(CAP) S ~PLATE
PRIMARY
a-SECONDARY

( INSIDE ;)
WINDING) g
A
FILAMENT “SCREEN &GRID _ .
Bt+45 GRID RETURN GRID RETURN

("c“PosT) B+i3s ) +-ROTOR
1 i late circult is wired f Tid tube. Thi: ETI=D
How tuned primary in plate circul s g or & screen g 3 s
Xoop! In single ceatrel eireuits Model STPS s used as shown, for interstage
mu-‘g: t:;toﬁ-hioﬂum:r'xw)til::? 9P G Bt OIo CEEf Ry O 0 ¢ t ssupling. The rotor is sn inductive trimmer. The tube at left is a screen grid.

RS, interstage coupler for re-
Model 5TP, the wiring of which 18 Model b puplesgitoryes:]
c [ 1o dhn:m d("mu shels: 11; glhl:lllngwr::;ent‘ﬂcgll"}:. uh' llfbl“!u':d. Model TB5, stanaard 3-eircuit tuner.
-nb“lnte;_n-noogt;un e‘rd or  screen szlton For (0005 .cocovecencancnriencess $1.50 mot for :creen grid tubes, but lo;z -;(;
el ST, Bame as above, bt for Model R3. tame as above, but for others. | For 0005 ..............$2.50
00035 o.iinrinaeeeenneananianans $2.25 L8 oacooo0e0000000000 50000000 $1.75 ] Model T3, same, 5 .$2.
.
Coils for Other Than Screen Grid Tubes USE THIS COUPON

When any tubes other than acreen grid tubes are used as radio freduency
amplifiers, standard coils are usa?l. for instsnce Models T5 and T3, the three-
eircuit tuner shown sbove at right.

For *he antenna coil In such a ctreuit use one with two separate windings,
the familiar radio frequency transformer, with about 14 turns on the Drimurlyl:
This RF transformer is therefors used as antenna coll and as an interstage cof

The resultant loore ccupling of antenna reduces the capacity effect of t:xg
antenna snd thus the standard TRF coils, with 2014, 112A, 226, 227, 199 or 2

Screen Grid Coil Co., 143 W. 45th St., N. Y. C. (Just East of Broadway)

(Specify Quantity in the Squares)
Please mail me at once your following coils, for which I will pay
postman the advertised prices, plus a few cents extra for postage.

tubes, providing the same RF tubes are used throuthout, may be used in single | . ..~ —pp o ..., Model..... Model.....
contrel sets without trimming devices. This ls true if the coils are absolutely [0 Model..... O Model [0 Mode O [ Model
matched, as Models RF5 and RF3 are.
for interstage coupling, in the plate circuit. The large winding (secondary) is N
tuned and is put in the grid ctrcuit.

Model RF5. Antenna coil or interstage coubler for any and all tubes, “”"J‘é NI 00000000000006000000000000000000000000C0C00CO00GECEE00000AOAEOO00
ing only screen grid tubes. For .0003 ......... 060000S0000000000000600000 SI.

Model RF3. same as above, but for .00035 CItY eireenenreneereneneeeeeeneenenenenees State ...eeeieieieiiiiieninen. .

Model TS, standard 3-circuit tuner for .0005

I
|
|
|
|
The small winding (primary) 1is connected in the antenna-ground circuit, or, |
|
|
Model TS, standard 3-circuit tuner for .00035 |

SEND NO MONEY!
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