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Silver-Marshall Abandons

List Prices on Parts

Test of How You Read

373rd Consecutive Issue—Eighth Year A Circuit Dlagram

EMARKABLE DX ACHIEVED!

The new MB29, using National parts in an AC Screen Grid
Design, brought in nine different stations on coast-to-coast
reception, speaker volume, in one night. See Pages 10 and 11.

HOW TO MEASURE RESISTANCE

RADIO WORLD, owned and published by Hennessy Radio Publications C rporation, 145 West 45tk Strect, New Yurk, . Y. Kound Burke Hen-
nessy, President and Treasurer, 145 West 45th Street, New York, N. Y.; Herman Bernard, Secretary, 145 West 45th Street, New York, N. Y
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Gothic P

Hpused in a beautiful
Gothic structure of genu-
ine walnut; hand-rubbed
to an attractive finish,
the Polo driving mechan-
ism and cone combine
best quality reproduction
with finest appearance.
The grille is specially
constructed for two-tone
effect, so popular in wal-
nut these days. The Polo
Speaker in the Gothio
housing is an adernment,
besides being an out-
standing speaker in per-
formance. The design of
the cabinet is exclusive.
The height is 12%”.
Shipping weight, 10 1bs.
Cat. No, T.M.PG.......

Guaranty
Radio Goods Co.

145 West 45th Street
New York City
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$1 5'0'0 N A-Eliminator Troubles

The voltaga should be 6, but is generally 8 or
10, on the average A-ellminator. Tubes don’t
last long on such a rich diet. Why not in-
stall a Filament Range (0-10 ohm) POWER
CLAROSTAT? That’s an immediate cure for
over-yvoltage.

No matter what your set, CLAROSTATS ecan
make it better. Ask your dealer for the facts.

CLAROSTAT MFG. CO., Inc.
291 N. 6th St., Brooklyn, N. Y.
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CLAROSTAT
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NATIONAL

Velvet B Eliminator $16 13

180 Volts (with 280 Tube)

- Fourteen Circuits

Each Shown in Colored Picture Diagram,
Colored Schematic Diagram and Fromt

P 1 ot Latest Model National VelvetvE. 'ype 3580, In
G t Th?neFIléaEyz' B k! hx;nltlisome crackle finish black metal casing, for use
] with sets up to and including six tubes. Input
e 18 00 105-120 volts AC, 50 to 60 cycles. Output, 180
Complete AC electric receivers, with B elimin. volts maximum at 35 milllamperes. Three variable
ators included, also AC receivers without B %lﬁpui; tfﬂtell;medialeu Vtiltaﬁtﬁés- (Det., t,oRFl'i anu
eliminators, also battery operated models, all easy- minator has excellen er system ellmina
—hui A e p hum, including 30 henry choke and 18 mfd.
to-build circuits, using your own parts. Mershon condenser. No motorboating!
§Tuds Single Contral $a1 — ——— —— —— s — —— — — — (Eliminator Licensed under patents of the Radio
TRV — RAD(;O (NORLD, 143 W. 45th St N. Y. Clty. Corporation of America and associated eompanies.)
4 Tade Popitar Uncla Sam Sat ust East of Broadway) r .
4. Tubs Scresn Grid Sul Gentiemen: Encirsed please find $1.00 for which plesse Gua anty Radlo GOOdS Co'
Ve B RS (28 0500, tend me Radlo World each week for eight weeks (regular 145 W. 4STH STREET
P price, $1.20) and besides send me s FREE copy of the (Just East of Broadway)
oot ford € cume 1928 edition of The Redio Blueprint Library of AC and
Battery Hookups NEW YORK CITY
NAME ... it teiinrterititiratertnncensnasnanen can GUARANTY RADIO GOODS co"
: : 145 W. 45th St., N. Y. City
AQAPOUD .. ... . ... i iiiiee teeeniiienaeenans 000000 . O Please send C. 0. D. on 5-day money-back
. d : guaranty, one National Velvet B (180 volts maxi-
mum with three variable intermediate voltages),
L3 13 P Blate..........00ee with 280 tube, at $16.13.
o [3 Enclose find $16.13. Flease send above. You
Note: Present mail subscribers may take advantsge of are to pay cartage.
thie offer by putting a cross in this square. {J Your sub-
waription will he axtended aight weeks 9
INET DN ] bt o6 6 o Sk bl o Y P 0 0.0 %5 6 Do o T A co
AdAress. ... o.vi i it e e,

I events stir the world.

| Barawik's Big Radio Book will help yon
while clections ere on ard big national

Send for your copy today — NOW.

[BARAWIK CO. SEsunsss,

\ .
@0 0o00q30000000000006s State...pveuniiinnns -
5-DAY. MONEY-BACK GUARANTY

Leak-Proof Mountings—made of genulne Bakelits.

Extremoly low surface leakage. Eliminate poor
°.

and noisy contacts. Single, 350. Doubte, Recent Issues of Rapio Wosip, 15 ceats cach.

ARTHUR H. LYNCH, INC. Any number published in 1928 available for a

1775 Broadway New York City | short while. Six issues 75 t:cntfi lONi(s)s\\)xvea b$lf.00.

3 Resist 3 i Send stamps, coin or money order , before

R M for L’_?i ool pug - M the issues are sold. Rapro WorLp, 145 West

15th Street. New York City.
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HIGH RESISTANCE
VOLTMETERS

0-300 ..
in portable
type, full
nicket fin-
ishy 307"
Nk tipped cord
Y (illustrated

Tests ALL
power

packs, B
eliminators, ote. Bame casing as
above. (Cat. No. 347) $5.00
Just the thing for service men, cus-
‘tom set builders, home experimenters

GUARANTY RADIO GODDS CO.
145, W. 45th 8t., N. Y. City
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WHAT RADIO COMPANIONSHIP DO YOU ENJOY?

.RE you meeting weekly the best minds of radio? Do you keep abreast of all the new cu-
A cuits, the intimate details on perfecting existing sets, and get the inside track on sensitivity,
distance reception, tonal quality, and how to achieve them? Do you keep fully abreast of the
news of radio. technical and non-technical? If not, here is your chance to enjoy the writings of
Dr. Lee De Forest, McMurdo Silver, J. E. Anderson, Herman Bernard and a host of others.
You can find n6 magazine that better caters to your needs than Radio World, which specializes in most intimate revela.

tions of the ins and outs of tae best circuits, with technical accuracy second to none. Enjoy the weekly compan-
ionship of )Radio World’s famous contributors, and glean the news of radio, from the four quarters of the earth.
Short waves?~ Radio World will tell you all about them. Extremely sensitive broadcast receivers? Their construction
and operation are fully discussed with confident regularity. Power supplies—push-pull or otherwise? AC receivers?
Screen grid tubes? Large receivers that give a super-abundance of perfor H I receivers that give
performance out of all comparison to tbeir size? Are you interested in these? Then you're interested in Radio World.
Send $1.00 now for a ten-week subscription for Radio World (regularly $1.50), and in addition you will be sent FREE
any one of the following panel meters:

(] 0-6 Voltmeter D.C. 7] 6-10 Amperes D.C, E 0-100 M'ill_iamperu D.C.
] 0-50 Voltmeter D.C. 0) 0-25 Milliamperes D.C. 0-300 Milliamperes D.C. 3
] 6- Volt Charge Tester D.C. 1 0-50 Milliamperes D.C. (] 0-400_Milliamperes D.C.

Put a cross in the square next to the meter you desire, and return this slip with one dOllar,_whcrcupon we will
send you, Radic Werld by mail each week for ten weeks. Present wail subscribers may renew their subscription undes
this remarkably generous offer by putting a cross in this square.

15¢ per copy RADIO WORLD Published

$6 per year 145 West 45th St., New York City Weekly
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1922, at the Post Office at New York,
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Latest News and Circuits
Technical Accuracy Second to None

EIGHTH YEAR

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

Silver-Marshall, Inc., has iade a radical
change in its sales policy as affecting parts.
The former list prices are eliminated, and
instead only the net prices are stated.

The net prices are aproximately 409 under
previous list prices. For instance, a part that
had a $100 list price will have no list price,
- but only a net price, of $6. This gives all
set-builders and the trade the equivalent ad-
vantage of “forty off” when they purchase
at the net price.

New Catalogue Issued

A new catalogue of component parts has
been issued by Silver-Marshall in which the
net prices are quoted, with no list prices.
Wired .models of circuits are the basis of
the same method of pricing, except that al-
lowance has been made for the 7%4% royalty
S-M pays the Radio Corporation of Amer-
ica on wired models.

These wired models are not the new 8-
tube factory made receiver, as that is known
as Silver Radio and the pricing and mer-
chandising of that model are done along
different lines. The catalogue previously
referred to does not include Silver Radio,
which will be covered by separate litera-
ture. " Silver Radio, the same set, comes in
two models, a highboy listed at $195 and a
lowboy listed at $160, and will be ready for
distribution this month.

This is Silver-Marshall’s first year in the
factory-made set business. In the parts
business alone last year the corporation re-
ported sales of $1,250,000 net billing.

Includes New Parts

Several new parts will be found in the
“component parts” catalogue this year, but
no kits. Instead of dividing existing facil-
ities to sell both parts and sets, the corpora-
tion has more than doubled its sales activ-
ities, so that more attention than ever will
be paid to the sale of parts, while a great
organization to sell Silver Radio has been
built up. . .

The business executive and engineering
director of S - M is McMurdo Silver,
whose efforts built up the business to the
$1,250,000 level from a modest start. The
corporation has put up a largé new factory
—the third largest exclusive radio plant in
the Chicago area, The new address is 6401
West 65th Street, Chicago, Ill. A new cata-
logue is obtainable from that address by
mentioning RaApto WORLD.

EXTRA HOUR FOR WEAF
Due to daylight saving time in New
York, programs of the National Broad-
casting Company distributed throughout
the nation have been extended to 1:00
AM., Eastern Daylight Time, instead of
nidnight. WEAF 1s on till 1.

DX Demonstration
Succeeds Too Well

London.

Philip Paddon, an amateur, invited some
friends to his home to prove his proud
boast that he receives the United States
regularly on short waves. He tuned in
the. program of WGY, Schenectady, N.
Y., being broadcast on W2XAF, the short
wave transmitter of the General Electric
Co. o

It was just before midnight.
felt that a time signal was due.

“Listen and you'll hear the Americans
anuounce it is exactly 7 o’clock, although
it will be midnight here,” said Paddon,
who lives only twenty-five miles from the
famous Big Ben clock.

His friends listened carefully and all
they heard was the striking of Big Ben.
His friends thought he was teasing them
with local reception. They pointed in the
direction of Big Ben and smiled. In fact,
the short wave station of the British
Broadcasting Company was being picked
up by W2XAF in the United States, and
was being rebroadcast, so that the radio
waves crossed the Atlantic on a round
trip before reaching the amateur’s re-
ceiver.

The signals faded and Paddon’s friends
left his home, still as doubtfil as when
they had entered it.

Paddon

RADIO UPLIFTS
LIFE STANDARD

Radio exercises a wide socializing influ-
ence, says the National Bureau of Eco-
nomic Research. It will publish this
month a complete report of a survey.
Meanwhile it issued this statement:

“The influence of this new medium of
communication ramifies widely.

“For the farmer the radio not only acts
as a source of general news and crop in-
formation, but also as a solvent of the
differences between the wants and inter-
ests of urban and rural population. Enor-
mous influence of unforeseen significance
is also being exerted by it in such dis-
tricts as the lower East Side of New York
City. On the roof of practically every
tenement house, numerous radio anten-
nas are now in evidence.

~“There is every indication that this new
method of communication is already ex-
tensively installed in homes that so often
have been looked upon as somewhat im-
pervious to the rapid spread of new ideas.

“The socializing influence and the pos-
sible effects of such a development on
the standards of living of large numbers
of consiumers are subjects for interesting
spectlation.”

AXE TO FALL
STATIONS THAT
VIOLATE RULES

Washington.

The Federal Radio Commission, with
“a great deal of courage,” has warned
stations that the penalty for vioation of
licenses will be inflicted “by effective use
of the axe” Wave wobblers, heterodyne
and cross-talk interference creators, as-
signees of station licenses not approved
by the Commission, and other violators
will be ruled off the air.

The Commission issued a statement
containing this warning, following its ous-
ter of four statipns for failure to serve
“public interest. convenience and neces-
sity.” This was the first infliction of a
summary penalty.

Adherence to the assigned frequency
will be required without fail, and offen-
ders will be notified and hearings held
prior to disciplinary action.

Three More Silenced

The four stations ordered off the air,
and which are regarded as permanently
silenced, were WSRO, Middletown, O.;
WHBW, Philadelphia; WAAD, Cincin-
nati, and WSMD, Salisbury, Md  The
precise reason was persistent deviafion
from assigned frequency.

Besides, it is now revealed, three sta-
tions have been silenced, at least tem-
porarily, for unauthorized ¢ransfer of
licenses. They are KGFH, Glendale,
Calif.; KMIC, Inglewood, Calif, and
WHB, Kansas City, Mo. Section 12 of
the Radio Law requires the consent of
the Commission prior to an assignment
of a license, so that persons or corpora-
tions that are not deemed fit to own a
license can’t obtain one by purchase any
more than by direct application to the
Board.

In its statement the Board pays a com-
pliment ‘to its own courage as follows:

“Undoubtedly the action of the Com-
mission and the stand it has taken with
regard to the elimination of interference
from the careless or improper operation
of stations has required a great deal of
courage.

“The Commission’s position, according
to its General Counsel, is sound and,
upon his advice, the Commissioners here,
individually and collectively, decided that
the only way to eliminate wundesirable
broadcasting is to make an effective use
of the axe.”

29 on Probation

Twenty-nine stations have been given
conditional licenses for 46 days, instead of
renewal for 90 days, because of wobbling
or interference creation.

[Full text of Commission’s statement on

next page.)
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FULL TEXT OF

The following is the full text of the Fed-
eral Radio Commission’s statement warning
stations that if they wiolate their licenses
they will be permanently ruled off the air:

Much of the heterodyne and cross talk
interference with which the radio listener
has to contend is due in part either to the
irresponsibility of some broadcasters or
their inability to control the emissions
from their stations, i. e, to maintain op-
eration constantly on the frequency as-
signed by the Radio Commission.

In the first case, the fault is with the
broadcaster, and the Commission has
taken the position that the only remedy
is to eliminate those broadcasters who

will not operate their stations in con- .

formity with the law and the terms of
the licenses which each of them holds.

In the second class of cases, the Com-
mission has determined to require the
use of such apparatus as is capable of
operating strictly within the limits of
frequency deviation allowed by the Com-
mission.

No Excuse for Persistence

The Commission has taken the stand
that there is no excuse for any broad-
casting station repeatedly to deviate from
its assigned frequency, and, as a result,
the Commission has refused to renew
licenses to the following stations:

WSRO, owned by Harry W. Farlander, Mid-

dletown, O.
WHBW, owned by D. R. Kienzle, Philadelphia,

Pa,
WAAD, owned by .Ohio Mechanics Institute,
Cincinnatl,

WSMD, owned by Tom F. Little, Salisbury,

In a large number of other cases the
Commission has received reports that
stations have deviated from their fre-
quencies but, pending substantiation of
said reports by further investigation,
the Commission has refused to grant the
usual renewal of license but has renewed
the license in each case for a period of
46 days beginning April 30, 1929.

If it is found that the reports are true
. and that the licensees of these stations
either will not or can not operate their
stations in accordance with the rules of
the Commission, undoubtedly their ap-

plicgtions for a further renewal will be
denied.

Must Assume Burden of Proof

"In any event, where the Commission
finds that there has been repeated devia-
tion from frequency, an applicant for re-
newal of license will be required, at a
hearing before the Commission, to affirm-
atively show that his station in the future
will be operated upon its assigned fre-
quency and that apparatus will be used
capable of maintaining a constant fre-
quency. )

Stations whose licenses have been re-
newed temporarily pending further in-
vestigation are as follows:

Kt vwi—Radio Entertamments, Inc., San Fran-
cisco. Cal.

KGFJ—Ben, S. McGlashan, Los Angeles, Cal

KFQW—KFQW, Incorporated, Seattle, Wash.

KGER—C. Merwin Dobyns, Long Beach, Cal.

KGGC—Golden Gate Broadcasting Co., San
Francisco, Cal.

KOL-—Seattle Broadcasting Co., Seattle, Wash.

KMO—KMO, Inc., Tacoma, Wash.
WKPhQ—Archie Taft & Louis Wasmer, Seattle,

ash.

KGA—Northwest Radio Service Co., Spokane,
Wash.

WAGM-—Robert L. Miller, Royal Oak, Mich.
KWTC—Pacific-Western Broadcasting Federa-
tion, Santa Ana, Cal.

WICC—Bridgeport Broadcasting Sta.,, Inc,

Easton, Conn.
WOnO—Harold E. Smith, Mt. Beacon, N. Y
ash,

KFBL—Leese Bros, Everett,

Undoubtedly the action of the Com-
mission and the stand it has taken with
regard to the elimination of interference
from the careless or improper operation
of stations has required a great deal
of courage.

In most of the stations there are many
thousands of dollars invested. Many of
the stations are operated by business con-
cerns and are invaluable to those con-
cerns as advertising mediums. No ‘doubt,
a strenuous effort will be made to secure
the renewal of licenses in practically all
of the cases above-mentioned.

The Commission’s position, according
to its General Counsel, is sound and,
upon his advice, the Commissioners have,
individually and collectively, decided that
the only way to eliminate undesirable
broadcasting is to make an effective use
of the axe.

Another practice at which the Com-
mission has aimed a blow, is that of
transferring licenses or rights thereunder
in violation of section 12 of the radio act
of 1927. There have been many cases
in which the ownership of stations has
changed without the matter having been
properly brought to the attention of the
licensing authority.

The right to operate a broadcasting sta-
tion is personal. It pertains only to an
individual or corporation holding a
license, the rights or privileges of which,
under the law, may not be assigned or
transferred without the written consent
of the Radio Commission.

This provision was wisely included in
the act in an effort to give the Com-
mission power to keep the control of
radio communication in capable hands,
willing to properly serve the public.

A Necessary Safeguard

If it were not for this provision un-
scrupulous parties whom the Commission
does not see fit to license, might, by pur-
chase, acquire licenses or rights there-
under which practice in the opinion of
the Commission, would be detrimental
to the public; through purchase of li-
censes, etc., monopolies in radio Broad-
casting and communication might be ac-
quired in violation of the law; and it
would be possible for aliens or their rep-
resentatives, or even alien governments
or the representatives thereof, to come
into control of radio stations contrary to
the intention of Congress.

There are two recent examples of this
unlawful practice in California: Sta-
tion KGFH, formerly owned by R. L.
Rust at Glendale, was sold and the new
owner continued to operate ‘the station
without having secured the permission
of the Commission or a formal license
to do so. The same purchaser acquired
Radio Station KMIC, formerly owned by
James R. Fouch at Inglewood, and con-
tinued to operate this station also with-
out permission of the Commission.

Radio Station WHB, formerly owned
and operated by the Sweeney Automo-
bile School, Kansas City, Mo, has re-
cently gone through two successive
transfers, and, without the permission of
the Commission, the station has con-
tinued in operation.

The application of this station for re-
newal of license has been designated for
hearing, as have been the two applications
of the California $tations above-men-
tioned. The Commission has announced
that no renewal licenses will be issued
to any of these stations unless and until
the licensees in each case, or their as-
signees, have proved that the stations
have not been operated in violation of
the taw, and, further, that public interest
will be served by their operation in the
future, .

Until such showing is made, Stations
according to Willjam Kelin, attorney, who
KGFH, KMIC and WHB will be off the

aitr.

WBAP OBTAINS
a0 KW ORDER;
GLEARING WAVE

Washington.

The Federal Radio Commission assigned
50,000 watts to WBAP, Fort Worth, Tex.

The station will broadcast on its pres-
ent frequency of 800 kilocycles, and later
will enter a working arrangement with
WPFAA, at Dallas, Tex.,, now operating on
another channel. Other stations in this
channel will be relocated.

The Commission announced that it has
set June 5th as the date for hearing in
the case of the National Radio Press
Association, headed by Herbert Bayard
Swope, former executive editor of the N.
Y. “World,” for the twenty intracontin-
ental short-wave channels allocated the
nation’s press for news distribution. The
association lost its case to prevent the
Commission from allocating these chan-
nels in the Supreme Court of the District
of Columbia recently.

New station applications follow: Brodie
E. Cain, Denton, Texas, requests author-
ity to erect a station using 740 kilocycles,
250 watts. Some evening hours and some
morning hours.

Lamar Life Insurance Company, Jack-
son, Miss. No power or frequency speci-
fied.

Jack W. Duckworth, Lewiston, Idaho,
requests authority to erect a station using
1,370 kilocycles 500 watts power and un-
limited time.

W. E. Green & Sons (W. E Green &
W. O. Green), Manila, Arkansas, requests
authority to erect a station using 900 kilo-
cycles, 10 watts, one hour daily except
Sunday, more hours requested Sunday.

WOR Play Critic
Called Prejudiced

Open animus toward the Shubert The-
atre Corporation is charged against Mar-
tin Mooney because of his theatrical re-
view broadcasts from WOR, New York,
according to William Klein, attorney, who
wrote the station a letter demanding that
this “defamation of Shubert productions”
cease, otherwise suit will be brought.

Klein stated that Mooney never has a
good word to say for Shubert shows, and
not only knocks them, but uses abusive
language, even when discussing plays the
newspaper theatrical critics praise highly.
Plays mentioned are “Jonesy,” “The Love
Duel” and “Before You're 25°. Mooney’s
position is that he reviews all shows fairly
and that his reports on the Shubert shows
represent his honest opinion, which he
is entitled to broadcast.

NEW CORPORATIONS

Emsheimer Brothers, radics—Atty. H. S. Van
Arsdale, 233 Broadway, New York.

Essbes Radio Sales—~Atty. M. Silverman, 264
Echo Place, The Bronx, New York.

Sunnyside Music Shop, radio instruments—Atty.
A. Mazzei, Queens, New York. .

Cable Radio Tube Corp., Wilmington, Del., radio
supplies—Corporation Trust Co. of America.

Meyer’s Radio Music Stores, instruments—Atty.
W. H. Siebrechr, Jr., L. I. City, Queens, N. Y.

American Sound Recording Corporation, Yonk-
ers, N. Y.—Corporation Trust Company of
America, Wilmington, Del.

Commonwealth Radio Distributing Corp.-—Atty.
H. Ascher, 475 5th Ave., New York, N, Y.

Marvin Radio Tube Corp., Wilmington, Del.—
Cerporation Trust Company of America.

Neon Radio Corporation—Atty. I. Ehrman, 41
Park Row, New York. N. Y

Perryman _Electric Company, Inc., Larchmont
Y., radios—Corporation Trust Company of
America.
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SALTZHAN AND

Washington.
President Hoover signed the commissions
of Maj.-Gen. Charles McK. Saltzman and
William D. L. Starbuck to be members of

the Federal Radio Commission. Secretary
of State Stimson countersigned the com-
missions and the two members were sworn
in and took office. Hoover appointed the
pair.

The Senate had previously confirmed
these two appointments, Saltzman having
disposed of stock he owned in the American
Telephone & Telegraph Company and the
General Electric Company.

The board membership thereby became
complete for the first time since February
1st. There had been only three members
since February 23d.

Saltzman is retired chief of the Army
Signal Corps. He is a Republican and a
native Jowan. He succeeds Sam Pickard,
who resigned to become a vice-president of
the Columbia Broadcasting System.

Represents Mid-West

He represents the Middle Western Zone
on the Board. He is 58 years old and a
graduate of the United States Military
Academy at West Point. In 1906 he was
an honor graduate of the Signal School and
in 1921 was graduated cum laude from the
War College,

He served in the Philippines and Moro
campaigns. During the World War his
services resulted in two citations from Con-
gress for “gallantry in action” and in the
receipt of the Distinguished Service Medal
for “exceptionally meritorious and conspicu-
ous” service.

He was a delegate to the International
Radio Conference in London in 1912, the
International Telegraph Conference at Paris
in 1925 and the International Radio Tele-
graph Conference at Washington in 1927.

Disposed of Stock

General Saltzman testified before the Sen-
ate Committee that was holding hearings on
the nominations that he owned 105 shares
of stock of the A. T. & T. and 80 shares
of stock of G. E. These he disposed of and
his nomination then was recommended to
the Senate for confirmation. The radio law
prohibits a Board member from having any
financial interest in any company in the
radio business.

Starbuck a Democrat

The law also requires that no more than
three of the five members be of the same
political party, and Starbuck, a Democrat,
was appointed. He testified before the com-
mittee that he had been recommended to
President Hoover by James W. Gerard,
former Ambassador to Germany, under the
Wilson administration, and by Arthur Batch-
eller, Radio Supervisor of the Department
of Commerce, stationed at New York.

Mr. Batcheller himself had been nom-
inated by President Coolidge, but the Senate
adjourned without confirming him. He had
stated he did not desire the appointment,
because of the possible shortness of tenure
of ofhce.

Although Mr, Starbuck did not mention
the fact, it was learned that William Don-
.~ ovan, close friend of President Hoover,
and formerly Assistant Attorney General,
located at New York, also had recom-
mended Starbuck. Donovan and Starbuck
were in the same class at Columbia Uni-

LEFT TO RIGHT, SEATED:

MAJ. GEN. CHARLES MCKINLEY SALTZ-

MAN, REPRESENTING THE FOURTH ZONE; EUGENE O. SYKES, THIRD

ZONE;

IRA E. ROBINSON, CHAIRMAN, REPRESENTING THE SECOND

ZONE; HAROLD A. LAFOUNT, FIFTH ZONE, AND WILLIAM D. L. STAR-

BUCK, FIRST ZONE.

STANDING, CARL H. BUTMAN, SECRETARY TO THE

COMMISSION, AND BETHUEL WEBSTER, GENERAL COUNSEL Henry Miller

Resolutions deploring excessive com-
mercialism in some sponsored programs
were adopted unanimously by the Board
of Directors of the Radio Manufacturers
Association. Support was pledged to
chain and other broadcasters in efforts
to reduce undue commercialism. Greater
public enjoyment of radio and also greater
returns to advertisers sponsoring broad-
cast programs are objects of the RMA.
Believing that the public’s good will is
impaired by excessive commercialism in
some announcements, the Board adopted
the following resolution :

“WHEREAS, the listening public has
clearly indicated to the radio industry its
disapproval of details of advertising mat-
ter and reiteration thereof in announc-
ing radio programs, and

“WHEREAS, the good will of the pub-
lic is of interest alike to the industry and
to the sponsors of radio programs,

“RESOLVED, that the Board of Di-
rectors of the Radio Manufacturers As-
sociation recommends, in the interests of
the listening public, that broadcasters
confine announcements to the names of
the sponsors of the broadcasting program
and a brief statement of the products
marketed without details or other adver-
tising matter.”

SYNCHRONIZED

Chicago.
Synchronization of KYW with its sister
station, KYWA, has been effected.

KYWA is in the Edgewater Beach Hotel,
Chicago, in the heart of the district which
had experienced difficulty in the reception
of KYW’s programs. The KYW trans-
mitter is located on the Congress Hotel.

This not only marks the first synchron-
ization of two stations in the Middle
West, but introduces the use of a low
basic synchronizing frequency tone to
effect the simultaneous broadcasting on
a single channel. The Westinghouse
Company’s other synchronization, that of
WBZ in Springfield, Mass, and WBZA
in Boston, uses a high synchronizing fre-
quency.

Although the new transmitter is licensed
to broadcast with a power of 500 watts,
experiments have been carried on during
the past month with a power of about 100
watts. The parent station is licensed to
use 5,000 watts.

Stations are going right ahead with
synchronization tests over long distances.
Even WGY, Schenectady, N. Y. and
KGO, Oakland, Calif,, on the same wave,
with 3,500 miles between, synchronize
without a heterodyne heard in the Mid-
West.

versity, New York. Orestes H. Caldwell,
whom Starbuck succeeds, also recommended
the nominee.

Has Engineering Training

Starbuck, who is 43, was born in New
York City, and studied law and engineer-
ing. He became a patent lawyer, specializ-
ing in radio. He told ¢he committee he
voted for Wilson for President and Alfred
E. Smith for Governor of New York State,
but did not vote for anyone for President
in 1928 because he had moved from New

not established his residence in the new
location long enough to be entitled to vote.
After he had obtained his degree as
an engineer he practised this profession until
the World War, serving then as Lieutenant
in the Ordnance Department. After the
war he studied law and was admitted to
practice in 1925, In August, 1926, Mrs.
Frances Sayre Bryan was married to him.

As Commissioner, Starbuck represents the
Eastern Zone.

The three other Commissioners are Ira
Robinson, chairman; Harold A. Lafount,

York City to Sound Beach, Conn., and had and Eugene Sykes.
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London.

While here on his inspection trip of
radio conditions in Europe, M. H. Ayles-
worth, president of the National Broad-
casting Company, intimated that Cardinal
Wolsey would not have been too big a
man for the job of management of broad-
casting.

Mr. Aylesworth’s message to the British
listeners was Dbroadcast by the British
Broadcasting Company he said in part:

“At Hampton Court I saw not only
the old English garden at its best, but
also a symbol of Dbusiness government—
for was not Cardinal Wolsey one of the
first, if not the first, statesman who can
be called a statesman of the modern
type?

Requires a Statesman

“] am tempted to wonder how this Car-
dinal Wolsey of yours—of ours—would
have handled the most modern problems
of statesmanship, the management of
radio broadcasting? No one can make
much of a guess, but whatever he did he
would have had a clear distinction in his
mind between questions of where he was
going and questions of how he meant to
get there. ;

“For, after all, it is a statesman—of a
new sort—who controls and operates the
policy of radio programs. And I am
sure no broadcasting executive would say
that the old Cardinal would have found
his job too small for him.

“When one buys a book, a ticket to a
theatre or a newspaper or magazine, he
purchases by selection, but we broadcas-
ters must serve the entire people and are
well aware of our inability to please
everyone with each program.

Alternate Programs

“In America people have many different
tastes. Some prefer symphony and grand
opera, others jazz and popular music,
while still another important group of
listeners demands interesting talks and
discussions on educational matters and
public affairs.
come the particular likes and dislikes of
our listeners through the development of
the alternative program and to-night in
America the listener can turn from a pro-
gram of instrumental music to one of
public affairs, or to the opera or drama.

“I have been particularly impressed by
the progress of British broadcasting in
the development of school and adult pro-
gram, which I believe superior to similar
endeavors in the other countries with
which I am familiar.”

.Much More Power
Urged On France

Paris.

In a speech to French broadcasters
M. H. Aylesworth, president of the Na-
tional Broadcasting Company, said:

“There are three ‘musts’ to radio de-
velopment. First, France must build the
most powerful broadcasting stations pos-
sible. Second, she must have the best re-
ceiving sets. Third, her stations must
offer the best programs.

“It was by bearing those not-to-be-
disobeyed rules in mind that America
owed her achievements in the radio field.”

We have helped to over- "

Eleven Staiions
Seek No Renewal

Washington.

In a statement the Federal Radio Com-
mission announced that eleven broadcasting
stations had failed to file applications for
renewal of the licenses which expired
May Ist. The stations: )

WAAM, WAAM, Inc, Newark, N. J.;

WFBE, Park View Hotel, Cincinnati,
Ohio. i 9

WPFBL, The Onondaga .Co., Inc., Syra-
cuse, N, Y.

WHPP, Bronx Broadcasting Co., Engle-
wood Cliffs, N. J.
P\/VQAN, The Scranton Times, Scranton,
a,

KGCN, Concordia Broadcasting Co., Con-
cordia, Kans.

KGHB, Radio Sales Cop., Honoluly,
Hawalii.

KQV, Doubleday-Hill Elec. Co., Pitts-
burgh, Pa.

WLBO, Frederick L. Trebbe, Jr., Gales-
burg, IIl.

KFEY, Union High School, Kellogg,
Idaho. ‘

WTHS, Atlanta Tech. High School,
Atlanta, Ga.

The first actual demonstration of a new
system of “centralized radio” for schools

took place in '‘the New Utrecht High
School, Brooklyn, N. Y. The auditorium
was wired with a single-channel control
panel, hooked up to a master receiver
combined with an electric phonograph,
and an arrangement of ten dynamic loud-
speakers located in the wall organ
recesses. Additional loudspedkers were
installed in an office and in the boys’
gymnasium. As many loudspeakers as
are desired in the various classrooms may
be connected to the master control panel,
without any mechanical changes in the
centralized radio system.

A time clock automatically started and
stopped the programs. b
system in the principal’s office or in the
rear of the auditorium was used to notify
the operator at the control panel when to
change the radio program or switch over
to the phonograph mechanism.

Other schools were interested in the
demonstration because of the part radio
is expected to play in supplementing me-
thods of teaching. Hundreds of schools
throughout the country are receiving the
Damrosch educational concerts regularly
as a part of the curriculum. Other
organized efforts for education by radio
are well under way in Cleveland, O,
Columbus, O., Dallas, Tex., and San Fran-
cisco. The Board of Education of New
York City recently approved plans which
will. provide wiring facilities for radio
reception in eight schools about to be

constructed.

A THOUGHT FOR THE WEEK
13 IKE fright, which is no stranger

Mto the beginmer in broadcasting, has
been described by one of the recent sufferers
as “an awful something that seems to be
made up equally of a bad attack of mal de
mer and o feeling that you're at the top of
the Woolworth Building and that somebody
is pulling it from under you.” That accounts
for some strange noises we have heard over
the air during otherwise pleasant winter
evenings.

A simple buzzer:

EURGPE TO PUT
REALLOCATION
IN USE JUNE 30

Prague.

Wavelengths have been reallocated {for
use by European stations, so as to mini-
mize interference, yet provide a place on
the air for all. The stations now broad-
casting were taken for granted, and the
system worked out to accommodate thenr.
This is diametrically opposed to the
method used in the United States, where
the channels were set apart as exclusive,
semi-exclusive or mutual, and stations as-
signed to places in the spectrum. The
European method is to fit the system to
the stations rather than to fit the stations
into the system.

The Union Radio Conference, at which
the reallocation was adopted, was at-
tended by 118 delegates, representing
thirty governments and twelve companies.
The reallocation is known as the Prague
plan and supplements plans adopted at
Geneva and Brussels, .

American’s Statement

. Gerald G. Gross, a member of the Amer-
ican delegation to the conference, and who
is attached to the engineering staff of the
Federal Radio Commission, issued a state-
ment outlining the accomplishments of the
convention. In part he said:

“The Prague Plan is to be effective June
30th, 1929,

“The broadcasting problems.in Europe
are very different and somewhat more
complicated than in North America. The
many different languages, and strong na-
tionalistic spirit evidenced in particular
by the small nations, make it necessary
to set aside many more exclusive chan-
nels than would otherwise be the case.

“The tendency shown at the Prague
conference was to permit all stations then
existing or under construction to continue
operating, and this being once accepted,
1t was necessary to find channels on which
these stations could be placed. This secems
to be in direct contradiction to the Amer-
ican allocation method, under which the
first step was to select a sound engineer-
ing channel system and then allocate sta-
tions to the various channels thus set
aside,

Channels Used
“Summarizing, the Prague Plan pro-

vides the following broadcast allocation’

for Europe (frequency range shown in
kilocycles) :

“160-194 kilocycles—Five channels ex-
clusive: broadcasting previously in oper-
ation.

“194-224 kilocycles—Three channels ex-
clusive broadcast; two channels, aviation-
weather : Broadcasting Europe.

“224-550 kilocycles—Thirteen channels
exclusive; two shared by two each: Not
for broadcasting—assignments are as fol-
lows: 1, U. R. S. S.; 2, noninterfering; 3
temporary ; 4, one old station.

“550-1,500 kilocycles—Ninety-one chan-
nels exclusive, two shared by two each’;
one shared by three each; one common ;
one free; 14 extra, insert.

‘Total number of exclusive channels,
122; shax:ed channels, 15; grand total, 144,

Ameﬂpan participation in the confer-
ence, while not very active in the actual
question of broadcast allocation, provided
a valuable starting point for preparation
work incidental to the coming conference
at Thq Hague in September, which will
have vital interest for America.”

b
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~ CECO DEFEATS
- WESTINGHOUSE
FILAMENT SUIT

A suit for injunction and’ damages,
brought by Westinghouse Lamp Com-

pany, against C. E. Manufacturing Com- -

pany, for alleged infringement of the An-
ton Lederer patent on filaments made of
tungsten with a little oxygenized thorium
added, was dismissed in Federal Court,
District of Rhode Island, by Judge Letts.
The patent, No. 1180264, was declared of
doubtful validity, since it hardly com-
prised an invention.

The defendant, which has changed its
name to CeCo Manufacturing Company
since the suit was begun, gained a vic-
tory principally because the Lederer pat-
ent was on a mere assembly of prior
known uses of thoria with other metals,
even tungsten, although Lederer was the
first to point out the use for mechanical
strength and durability.

Patent Assigned .

Lederer was an Austrian. In ]916 he
assigned his patent to Westinghouse. The
Chemical Foundation, which had acquired
seized patents of aliens, also assigned to
Westinghouse. CeCo’s attack on the va-
lidity of plaintiff’s title to the patent failed.

The patent was issued when squirted
paste was the manner of wire formation
and quantities of addition uncertain.
CeCo uses® drawn wife, of which use Led-
erer never heard of, and the additions are
in exact predetermined quantities and for
electrical, not mechanical, advantages.
Electrical advantages include 20-fold elec-
tron emission.

The testimony disclosed that CeCo did
not make its own filaments but bought
drawn filament from the Callite Products
Company.

Court Strongly Convinced

Others had sold filament wire to CeCo,
so Ernest Kauer, CeCo manager, could
not tell who made the filament in the
lots of tubes purchased by plaintiffs. How-
ever, the Callite wire was taken as the
basis and testimony adduced accordingly.

The CeCo type A (201A) tube, was the
basis of the suit. '

In dismissing the complaint and holding
there was no infringement the court said
of Westinghouse’s argument for an in-
junction: .

“To uphold such a contention, would
not further, but would impede the prog-
ress of the art. It would necessitate a
disregard of the intendment of the patent
law.”

Two NBC Publicity
Workers Get Married

Miss Florence Utley Pierce was mar-
ried to Walter C. Stone. Both work in
the Press Relations Department of the
National Broadcasting Company in New

York City. Their engagement had been

announced, but the wedding was not ex-
pected for several months.

Mrs. Stone is the daughter of Dr.
Frederick Pierce, psychologist, and Mrs.
Elizabeth Brown Pierce. She has been
connected with the NBC for two years.
She frequently plays dramatic parts in
NBC broadcasts. .

Mr. Stone is in his second year with the
NBC and is night press representative.
He is a native of Camden, N. Y.

. Iloyd E.

Literature Wanted

~* HE names and addresses of read-

) ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader., The blank at
bottom may be used, or a post card
or letter will do instead.

RADIO. WORLD,
145 West 45th St., N. Y. City.
I desire to receive radio literature.

Ovie B. Hall, 531 W. 19th St., Connersville, Ind.
J. C. Miller, Care The Electric Clavier Co., Par-

sons, Kans.
= Waterfield, Jr., Box 1458, Muskogee,

la.
John Gurney, 1139 Fitzgerald St., Philadelphia, Pa.
E. W. Buck, care Mr. Scott, 390 St. Mark Pl.,
Tompkinsville, S. I., N. Y. i
Leo. F. Durlauf, 3715 W. Market St., Louisville, Ky.
Wm. H, Goetz, 3730 Rokeby St., Chicago, Ill.
P. W. Espenship, 15768 Wisconsin Ave., Detroit,

Mich.

Clarence D. Bussius, 104 17th St., S. E., Wash-
ington, D. C. .

John H. Dahms, 2419 E. Letterly St., Phila.,, Pa.

J.THarlc Gray, 306 Olive St.,, Apt. 3, Knoxville,
enn.

W. A. Robeck, Dept. of Elec. Eng. & Physics,
U. S. Naval Academy, Annapolis, M

G%y. Kordian, 1028 Welser Way, N. S., Pittsburgh,

a,

H. W. Lambert, 16 Westmoreland Ave., Belle-
moor, Richardson Park, Del.

G. B. Lusby, 132 W. 122nd St., N. Y. City.

W. C. Massett, Shakespeare Drive, Box 34, R. F.
D. No. 2, Berea, Ohio

E. J. Clarke, 3110 Jule St., St. Joseph, Mo.

E. Schulthers, Darlington, Wis.

Carl R. Lamb, S. Williamstown, Mass. i

John S. Bilek, 5 Alsace Court, West Pennside,
Reading, Pa.

Albert A. Neely, 2037 E. Fletcher St., Phila., Pa.

Paul Schiek, 4237 Barnes Ave., Bronx, N. Y. City.
The Bailey Radios, 3333 Bailey Ave., Buffalo, N. Y.
L. A, Laurent, 5th & Main Sts., Davenport, Jowa.
Atl'\i;{hur W. Stewart, Amherst College, Ambherst,
ass.
Jas. C. Somers, 1265 Broadway, Somerville, Mass.
G. M. Gibson, Box 25, Big Spring, Tex.
Anthony More, 170 Cabot St.,, Holyoke, Mass.
L. A. Laurent, 5th & Main Sts., Davenport, Yowa.
Wallace Graham, 9 Fairmount St., Marlboro, Mass.
H. C. Backofen, 2 Temple St., New Haven, Conn.
Chas. C. Peugh, 110 Broadway, Schenectady, N. Y.
Robert S. Guise, 792 Broadway, Bayonne, N.J.
H'ilq\rryY L. Evans, 83 Eldridge St., Binghamton,

A. C. Stewart, Waterloo, Towa.

Harold’Chute) 16 Boynton St., Eastport, Maine.

L. J. Trowbridge, Room 202 Babb Bldg., 132 Pine
St., Long Beach, Calif.

Bert Grifiith, 1224 W. Cedar, Denver, Colo.

H. R. Richardson, 260 Northampton S't., Buffalo,

Emil Flick, 1236 38th Ave., Qakland, Calif.

E. C. Grau, Box 104, Tracy, Minn.

E. R. Mathews, Room 131:B, 75 West St., New
York City. )

William Gilbert, Jr., Pres., The Buckeye Foundry
Co., Cincinnati, Ohio.

C. Philips, 45 Broadway, New York City.

F. Donlan, 11037 S. Troy St., Chicago, Tl

David Hedlin, 1121 12th St., Saskatoon, Sask., Can.

A. F. Cartside, 1298 Michigan Ave.. Buffalo, N. Y.

William Pajnter, 161 E. 99th St., New York City.

T. Doering, 20 Union St., E., Waterloo, Ont..

Can, o
Robt. J. Edwards, 1121 12th St., E., Saskatoon
Sask., Can:
B. R. Crocker, 32 N. Church St., Carbondale, Pa.
J. F. Geppert, 14005 Glenside Rd., Cleveland, Ohi~
Sidney McMeen, Gregory. S. Dak.
F. J. Logan, R. No. 2, Keener, Ala
TFdgar Combs. 6 Waverly Pl, Baldwin, L. T.
P. H. Hall, Chula Vista, Calif.
A. D. Woods, 12 Carter Lake Club, Omaha, Nebr.
B. Brenner, 152 Van Horne Ave., Apt. 3, Mon-
treal. P. Q., Can.
_T.NB.YCIement, 195 Columbus Ave., N. S, Cohoes,

Toseph Oaker, 133 W. Dauphin St., Phila., Pa.

U;Ic b¥V0”’ Ulis Wolf Hardware, Republican City,
ebr.

Tas. E. Layrath & Co.. Box 67. North, S. C.

Tnseoh O'Connor, Box 362, Sheldon, Tl

C. 'E. Hauer, 925 Gallier St., New Otleans, La.

Mrs. Geo. F. Loackwood, Putnam, Conn

T TF. Newhoy, Bethlehem, Pa.

Mrs. V. T, Burt. Enncburg Falls, Vt.

R M. English, High Point. N. C.

Dr. B. P, Tones, Danville, Va. .

Franklin Hirt, 5 Grandview Ave., Danbury, Conn.

. Most

LISTENERS GET
FINE PROGRAMS
THIS SUMMER

By J. L. RAY,

President, Radio-Victor Corporation of
America.

As the warm weather approaches we
are reminded of the early days of broad-
casting when the advent .of Summer
meant a virtual suspension of interest in
radio. Radio had not yet assumed the
position of importance in our daily lives
that it now holds. The conditions of re-
ception coupled with a general let-down and
disorganization in the program efforts of
the broadcasters during the hot season dis-
couraged many.

But now the whole picture is changed.
The eighth Summer in the eventful history
of radio broadczsting comes unheralded and
almost unnoticed by the broadcast listener.
A good part of this change is due to the
remarkable organization and development of
broadcasting. With the establishment and
continued expansion of network broadcast-
ing, the highest grade of entertainment
from the principal program centers was
made available to a collective audience num-
bering in the tens of millions, in practically
every section of the country. '

Carry On During Summer

The development of the commercially
sponsored program has come as a logical so-
lution of the problem of how the costly
burden of broadcasting is to be borne.
Through the sponsored program business
provides high-grade radio talent of diversi-
fied interest in return for public goodwill.
Conscious of the benefit of a repetitious and
cumulative message, most of the large com-
mercial program sponsors are carrying their
radio efforts through the Summer months,
in distinct contrast to'the earlier days of

" broadcasting.

Broadcasters for their own part are fea-
turing outdoor events prominently during the
Summertime. These will include accounts
of the baseball series; important boxing
matches, and racing classics of the turf and

‘track. -~ Besides an. abundance of the lighter

variety of entertainment, outdoor presenta-

-tions like band concerts will be brought to

music lovers regularly.
Technical Advance

_ Not the least important factors contribut-
mg to the wider appreciation of radio in
the Summertime are the technical advances
in broadcasting and broadcast reception.
stations are now operating with
greatly increased transmitting power, suffi-

_cient to override atmospherical® disturbances.

The prevalent use of improved power am-
plifier vacuum tubes provides a greater un-
distorted power output in present-day re-
cetvers. More. efficient circuits have come
into use; and refinements in loudspeaker
design have done their share in furnishing
realistic ‘reproduction.

LAW ENFORCEMENT PLAN

Clarence A. Earl, president of the Chas.
Freshman Co., Inc., addressed a letter to
figures in the radio and broadcasting
world urging them to confer with him
on the use of broadcast time to bring the
importance %f law enforcement before
the entire nation. He suggests that one
minute in every program broadcast shall
he given over to calling tlie attention of
the radio fans to the results of disregard
for the law. :

4
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CURRENT MILLIAMPERES
FIG. 1
A CALIBRATION CURVE OF A MILLIAMMETER USED AS AN OHMMETER.
IT GIVES THE RELATION BETWEEN THE CURRENT AND RESISTANCE
FOR CONSTANT VOLTAGE IN THE CIRCUIT. THE INSERTED DIAGRAM
SHOWS THE CONNECTIONS. E =15 VOLTS, NOT 15 VOLTS.

THE problem of finding the resistance
of a conductor often arises in radio
experimenting. For example, a certain
resistor is available, the rcsistance of
which is unknown, and it is desired to
find its value in ohms. How can 1t be
found with apparatus available in most
radio work shops? There are several
methods, any one of which can be used.

All resistance measurements are based
on an application of Ohm’s law, which
states that the voltage in a circuit 1s
equal to the product of the resistance and
the current flowing. If the voltage aqd
the current aré known, the resistance 18
also known. Hence the simplest way of
measuring a resistance 1s to co_rmect_ a
battery of known voltage in serles.w1th
the unknown resistance and a _sultable
milliammeter. The meter will give the
current, and since the voltage is known
the resistance is also known.

For example, suppose that the battery
used has a voltage of 1.5 volts and that
the current reads 1.5 milliamperes when
connected in series with the unknown re-
sistance. Then the resistance is 1.5/.0015,
or 1,000 ohms.

Direct Reading Ohmmeter

If the voltage in the circuit remains
constant, the current flowing depends
only on the resistance in the circuit. This
fact makes it possible to construct a di-
rect reading ohmmeter. All that is neces-
cary is to calibrate the dial of the cur-
rent meter in ohms instead of in current
units. The resistance scale may be made
of the same size as the scale on the meter
and placed directly over it. This is the
way, in effect, that commercial ohmmeters
are constructed.

The sensitivity of the current meter de-
pends on the range of resistances to be
measured, as well as on.the current carry-
ing capacity of the resistances. For
measuring resistances of the order of one
megohm, a microammeter should be used.
For resistances of the order of _1,000 ohms,
a milliammeter is the proper instrument.
And if the resistance is of.the order of
10 ohms, an ammeter is suitable. )

The voltage of the battery used with
the ohmmeter should always be the same,
or integral multiples thereof. A suitable
voltage source is a No. 6 dry cell, which
has a voltage of 1.5 volts. Two, three, or
four dry cells can also be used.

The ohmmeter is calibrated in terms
of the smallest unit, that is, a single dry
cell. When this is used the meter is di-
rect reading. When two dry cells are
used in series the resistance indications
on the meter should be doubled. When
more dry cells are used the indications
should be multiplied proportionately.

Extending the Range

The range of the meter for any one
voltage is approximately 10 to 1. For
example, it may read from 1,000 to 100,-
000 ohms, or from.10 to 100, depending on
the sensitivity of the meter. By using
more cells the range may be extended.
If two cells are used, the 1,000 to 100,000
range may be extended to 2,000 and 200,-
000 ohms, and so on for the other multi-
pliers. The resistance indicated by the
needle of the meter is simply multiplied
by the number of cells used.

‘While it is possible to calibrate any scale
to cover a range wider than 10 to 1 it is
not desirable because the resistance read-
ings will be crowded at the higher end
and the readings will not be accurate. It
is better to extend the range by using
more battery units, for then any resist-
ance may be measured near the more ac-
curate end of the scale.

The battery used with the ohmmeter
should be in good condition so that its
effective voltage does not change with
the current it delivers. If dry cells are
used, they should be fresh for otherwise
the voltage cannot be depended on.

The following table gives the currents
for various resistances with a 0-1.5
milliampere meter and a fixed voltage of
1.5 volts:

Current Resistance Current Resistance

1.500 1,000 250 6,000
750 2,000 214 7,000
.500 3,000 1875 8,000
375 4,000 1667 9,000
300 5,000 150 10,000

From these figures the resistance scale
for a 0-1.5 milliammeter may be con-
structed. If it is not desired to put the
scale on the meter the data may be used
as an auxiliary calibration chart for the
meter. This 1s not so convenient as to
have it directly on the meter, but it leaves
the meter free for current measurements.
The calibration chart is shown in Fig. 1.
This also shows the circuit arrangement.

This graph can be used equally well
with a milliammeter having a 0-1 milliam-
pere range since it simply gives the re-
lation between the current and the re-
sistance when the voltage applied is 1.5
volts, the only difference being that when
the more sensitive meter is used the lowest
resistance that can be measured is 1,500
ohms, since at that point the needle runs
off the scale. In fact, the more sensitive
meter permits greater accuracy because
the current can be read more acurately.

Bridge. Methods

In laboratories resistances are usually
measured by means of Wheatstone

Quality Dictates

There are inherent advantages in a sepa-
rate C supply for AC receivers, although an
extra tube is required. The B supply volt-
ages are not affected and common coupling
of plate and grid circuits is avoided. But
the separate C supply never won popularity.
Constructors of power supplies preferred to
obtain C bias directly from the current of
the B supply. :

_ The first method in popular use was to
lift the common connection point of filament
ﬁnd B supply, so that below this so-called
B minus” point there were available
voltages negative in respect thereto. Hence
these voltages negative in respect to filament
were C minus. )

A good enough method this proved to be
until the public demanded better and better
tone. The mixing of plate current and
voltage with grid woltage did not produce
the best tone. Sometimes it made the audio
channel oscillate, e. g., motorboat, how! or
squeal.. _The by-pass condenser across an
AF biasing resistor was usually 2 mfd., or
only half large enough for the plate current
of a single output tube, and perhaps quarter
large senough for the total plate current of
all receiver tubes, which current flows
through such a biasing resistor.

.Then came the practice of independent
bias resistor for each audio tube. At radio
frequencies a_ resistor common to all RF
tubes (excluding detector) is sound practice,
but at audio frequencies it has come to be
regarded as bad business.

This separation of biasing resistors, one
for each tube, led to the incorporation of
capacity-resistance filters for plate circuits.
Now they are being used also in grid cir-
cuits. Again the object is isolation of any
given tube circuit, so far as practical, to
prevent feedback while maintaining cas-
cac’}e}cli coupling.

[he capacity-resistance filter is m
resistor of about 20,000 ohms i-nteritrlilgng
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bridges. The simplest bridge 1is that
known as the slide wire bridge, which is
used in school laboratories for instruction
purposes. With this type of bridge only
one known resistor is needed, and that
may have a fixed value. A slide wire
bridge is shown in Fig. 2. Rl is the
known resistance, Rx is the resistance to
be measured, and AB is a resistance wire
of suitable length, stretched straight over
a scale. The longer the resistance wire
the better, but it is not necessary to make
it longer than one meter. A longer wire
would make the bridge awkward to
handle.

A battery E of any convenient voltage

Yiasing Method

the plate load on its way to B plus or the
grid load on its way to C minus. Always a
condenser, at least 2 mfd., goes from the
new junction to ground or equivalent. Thus
quality is improved to such an extent that
little more may be expected in this direc-
tion in the best amplifiers.

The demand for quality has naturally
given rise to the use of large capacities for
rectifier filtration and independent audio
tube filtration. The greater the direct cur-
rent the greater the capacity needed.
Whereas 2 mfd. was once considered a
fair-sized capacity in the rectifier output
filter, for each condenser, capacities many
times this amount are common nowadays.

FIG. 2.

is connected across the straight wire.
There should be a switch S in series with
the battery for c011venie‘,§ce in opening
and closing the circuit.

A Dbalance indicator is tonnected be-
tween the juntion of Rl and Rx and the
slider P on the wire. This indicator may
be any sensitive meter such as a voltmeter
or a milliammeter. If a milliammeter is
used care must be exercised against over-
load. A variable shunt may be put across
it for this purpose. When balance is
approached the shunt may be opened so
that all the current in the bridge circuit
flows through .the indicator.

Balancing the Bridge

The bridge is balanced by sliding P
over the wire until there is no current in
the meter. When that point has been
found, the distances AP and PB are
measured with any convenient scale.
Suppose the distance AP is x and the
total length of the wire is L. Then the
distance PB is L—x. The value of Rx,
when the bridge has been balanced, is
then given by Rx = R1 (L—x)/x.

Suppose the total length of the wire
is 100 cm and that the distance x is found
to be 40 cm at balance. The value of
I—x is then 60 cm. And the value of
Rx = L.5R1. Hence Rx is known as soon
as Rl is known. If Rl is a standard 1,000
ohm resistor, Rx is equal to 1,500 ohms.

Use Cross-Section Paper

It is not convenient to stop to measure
the distance x after the bridge has been
balanced. The bridge should be con-
structed so that x is known as soon as the
balance point has been found. This can
be done by placing a strip of cross-section
paper under the wire, one meter long, and
divided into decimeters, centimeters and
millimeters. Such cross-section paper can
be purchased in stationery school supply
stores. If the largest sheets are not one
meter long, a strip one meter long can
be made by joining smaller sheets. If the
strip is made one meter long, the wire
should be made the same length and the
ends of the wire should be made to coin-
cide exactly with the ends of the cross-
section paper strip.

When the scale has been made of such
cross-section paper, and if the slider is a
knife edge, it is possible to read the scale
directly to one millimeter, and to estimate
at least to one half millimeter.

Standard Resistances

The value of Rl should be accurately
shown. Standard resistances are available
which are accurate to at least one percent.
A set of them should be provided, such
as 10, 1,000 and 10,000 ohms. For rough
work commercial resistors used in radio

of each one may be determined with a
known voltage and a milliammeter. Or
the resistances may be obtained by meas-
urement on a bridge in some school or
clectrical laboratory.

The resistance of cach standard should
be marked on it so that it is available
quickly.

Measuring Speaker Winding

Suppose it is desired to measure the
resistance of a loudspeaker winding with
this slide wire bridge. It is known that
the resistance is approximately 1,000
ohms. The standard resistance to use is
then 1,000 ohms. Suppose that the one
available has a certified or measured
value of 1,040 ohms. The loudspeaker
is connected in the Rx position and the
bridge is balanced by finding the position
of P for which there is no current in the
milliammeter. Suppose further that the
balance point is found at 3625 cm. The
distance L—x is then 100—36.25, or 63.75
cm. Substitution of these values in the
formula gives Rx == 1,040x63.75/36.25, or
1,830 ohms, which is the direct current
resistance of the loudspeaker.

The slide wire bridge can also be used
with AC voltage supply and a telephone
or amplifier for detector. This is shown
in Fig. 3. T is a transformer which takes
the place of the battery E. The primary
of this transformer may be connected
to a 60 cycle power line or it may be con-
nected to the output of a radio receiver
which is playing. It makes little differ-
ence what kind of transformer it is, but
if it is connected to a high voltage source,
such as the 110 volt line, it should be a
step down transformer. This is merely
in order to keep the secondary voltage
at a safe value.

Balanced as for DC

The AC bridge is balanced just as
was the DC bridge. But in this case it
may not be possible to eliminate com-
pletely the sound in the head set. There
will be capacity coupling which will
transfer some of the sound to the speaker.
But the balance is effected when the
sound is minimum. If the output of a
loudspeaker is used as the supply for T
it is best to listen to the low notes. The
slider side of the head set should be
grounded before the balance is obtained.

Instead of using a head set directly as
the indicator, an amplifier may be used.
The grid of the first amplifier tube is
connected to the junction of Rl and Rx
and the filament to the slider. Or the
circuit may be coupled as in Fig. 4 For
ordinary work in the experimenter’s
laboratory is it not necessary to have a
very sensitive indicating device so that
either the head set alone or the milliam-

circuits may be used for Rl. The value meter is sufficient.
Ry Rx Ry Rx
A —AAASA—
|
X L-X i
& T
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FIG. 3.

Nl

F1G.2—A SIMPLE WHEATSTONE SLIDE WIRE BRIDGE FOR MEASURING RESISTANCES.

FIG. 4.
THE BALANCE IN-

DICATOR IS A SENSITIVE MILLIAMMETER AND THE VOLTAGE SOURCE IS A BATTERY.

FIG. 3—A SLIDE WIRE BRIDGE FOR MEASURING RESISTANCES, THE INDICATOR BEING A HEAD SET AND
THE VOLTAGE SOURCE A TRANSFORMER COUPLED TO ANY SUITABLE SOURCE.

FIG. 4—THIS DIAGRAM SHOWS HOW AN AMPLIFIER CAN BE USED AS BALANCE INDICATOR WHEN THE

VOLTAGE SOURCE IS ALTERNATING.
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MB29 Brings
Coast

Screen Grid AC Tuner An Outstan
by J. E.

Technieal

[The MB29 is an outstanding recewver in
symmetrical and aesthetic design and in per-
formance. It is new, and is presenied here-
with for the first time anywhere. It com-
prises a tuner only, that is, radio frequency
amplifier and detector. A power amplifier
is to be built separately, or you may wuse
any good amplifier you have.

The whole layout and parts used in the
circuit are mew, including the National
modernistic dial, the, National ganged con-
densers and the National coils, shields and
wmetal sub-base.  Professor Browning de-
signed the coils and. contributed much to the
circuit formation.

the desirable features enumerated above have
been incorporated,

First, the receiver contains four AC type
screen grid tubes, the best radio frequency
amplifier tube made. Second, it has four
sharply tuned circuits. Third, it contains
ganged condensers, all turned by a single
knob. Fourth, every tube in the circuit is
of the heater type operated directly from a
single transformer winding. Fifth, the

shielding and filtering are thorough. Sixth,
it has been designed by James Millen and
Professor Glenn H. Browning, two of the
m?gt outstanding radio engineers in the
field.

Not one of these facts is an absolute
guaranty that the circuit will meet fantastic
demands. But all combined point to an out-
standing receiver.

Mr. Millen, the designer of the mechani-
cal features of the receiver and some of the
circuit, has never been known to become
unduly enthusiastic over any radio device in
the design of which he had a hand. Yet he
states this receiver brought in nine Pacific
Coast stations {yn one evening at Malden,
Mass., a distance of nearly 4,000 miles, and
that there was no interference from any
other station which was not operating on the
same frequency. That achievement indi-
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Any questions regarding the circuit or
parts therefor should be addressed to J. E.
Anderson, Technical Editor, Radio World,
145 West 45th street, New York City.—
Editor.]

THOSE looking for a highly sensitive
receiver should turn to circuits embody-
ing screen grid tubes. Those looking for ‘a
highly selective receiver should turn to cir-
cpits having several sharp tuners. Those
looking for a receiver simple to operate
should turn to circuits in which the tuning
condensers are ganged. Those looking for
a receiver that does not require constant
attention should turn to electric receivers.
Those looking for a receiver that does not
oscillate uncontrollably should turn to
receivers that are well shielded and filtered,
And those looking for a receiver that com-
bines all these desirable features should turn
to receivers that have been designed by
acknowledged experts.
Scrutinize This One

And none of those looking for a receiver
that approaches perfection should fail to
scrutinize closely the MB29 receiver about
to be described. Let none fail to note how

FIG. 1.
SCHEMATIC DIAGRAM OF THE NEW MB-29, DESIGNED BY JAMES MILLEN AND PROFESSOR GLENN H.
BROWNING

LIST OF PARTS
L, L5, L6 L7—Four

frequency choke coils

L1, L2, L3, L4—Four National S. G. R. F.
transformers with by-pass condensers
and RF chokes inside shields

C1, C2, C3, C4—Four National tuning con-
densers for the S. G. R. F. trans-
formers ]

C5, C6, C8, C9—Four mfd. by-pass con-
densers

C7—One .001 mfd. by-pass condenser

R1-—One 160 ohm resistor

R2—One 60 ohm, center-tapped resistor

R3—One 1,800 ohm grid bias resistor

R4—One 20,000 ohm resistor

R5—One 50,000 ohm wire wound poten-
tiometer

One National drum dial with modernistic
escutcheon

One National aluminum MB-29 chassis

Four 224 type screen grid tubes

One 227 type detector tube

One 7x18 in. front panel

National radio

[ O.2.fv AC

cates a sensitivity and selectivity of a high
order, and indirectly it points to stability
and quietness, for with only a stable and
quiet receiver could this be done.

Those who can read a circuit diagram,
and from it judge the probable performance
of the receiver represented, can readily see
from Fig. I that this new Millen-Browning
MB-29 receiver gives great performance.

Analysis of Circuit

Let us examine the circuit. All the con-
densers are ganged, as has been stated
already. Every condenser section is esactly
like any other. And all the sections are
similarly placed. The rotor of each is
grounded. Therefore exact tuning and high
selectivity are possible, provided that the
tuning = coils connected across the con-
densers are also equal.

Identical Coils Used

There are four coil units in the receiver,
cach one inclosed in a separate shield. Each
shield contains a primary winding suited to
the screen grid tube preceding it, a secon-
dary winding matching the tuning condenser
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associated with it, a by-pass condenser join-
ing the low potential side of the primary
with the cathode of the tube ahead, and a
radio frequency choke coil in series with
the primary lead. This choke is mounted at
right angles to the tuning transformer so
that there is no coupling between the two
coils. :

‘The shield around the coil unit is
grounded so as to eliminate any capacity
coupling and most of the inductive coupling
between any two coils in the receiver. The
coil units are identical electrically and me-
chanically. This insures accuracy in tuning.

A feature of the circuit is the untuned
grid circuit of the first tube. The signal
input is taken off a choke coil L, which is
so proportioned that it remains a choke for
all the frequencies in the tuning range of
the receiver. The amplification 1s so enor-
mous in the screen grid tubes that a tuned
input is neither necessary nor desirable. The
untuned input ‘also makes it practical to
gang the condensers without trimmers, as
the antenna constauts can have no effect on
the tuning.

Stabilization

Stability of the circuit has been achieved
by thorough shielding of the tuning coils,
the condensers and the radio f{requency
choke coils, as well as by filtering. Note
that each plate circuit is. separately filtered
and that the control grid and screen cir-
cuits are jointly filtered. No radio frequency
current in the plate circuit can get through
the chokes to the plate voltage supply. The
current must go directly to the cathode
through the condenser.

There is also a common radio frequency
choke coil L5 to prevent the radio frequency
current from. entering. the B bhattery

_eliminator.

"6 is a radio frequency choke coil which
serves all the screen grids. No screen grid
fluctuations can get into the voltage supply
through this coil and no fluctuations in the
plate voltage can get through it to the
streen grids. This filtering is aided by con-
densers C8 and C9, one of which by-pass
the screen grid leads to the cathodes, and
the other to ground.

Single Volume Control

The volume is controlled by adjusting the
voltage applied to the screen grids. This
has been found to be an exceptionally satis-
factory method for screen grid tubes. The
adjustment of the voltage is effected by
means of a 50,000 ohm potentiometer R5
connected between B minus and plus 67
volts on the B battery eliminator. Thus the
voltage can be varied between zero and 67
volts positive.

Grid bias for the screen tubes is provided
for by the drop in a single resistor R1, the
value of which is 100 ohms. Under normal

adjustment of the screen grid and the plate

voltages the drop in R1 will be approxi-
mately 1.5 volts, C5, a condenser of 1 mid.,
by-passes R1.

Grid bias; or plate bend, detection is em-
ployed in the circuit. This method is

FIG. 2.

JAMES MILLEN (LEFT) AND PROFESSOR GLENN H. BROWNING WITH
THE MB29 THAT BROUGHT IN NINE COAST-TO-COAST STATIONS

IN ONE

becoming increasingly popular due to its

faithfulness and high output. Both a high
plate and high grid voltage are used on the
tube, making the circuit what is called a
power detector.

A Novel Feature

A novel feature has been introduced in
the grid circuit to obtain a high bias with-
out depending solely on the plate current in
the tube itself. R3 is the grid bias resistor,
the value of which is 1,800 ohms. Otdi-
narily, this would not give enough bias for

" detection because the plate 'current in a de-
tector is too low. Hence R4 is connected
between the plate voltage lead and the
cathode. A comparatively high current
flows through R4 and R3, which is added,
in R3, to the plate current of the detector
tube. Hence, for a given bias R3 need not
be nearly so large as if the plate current of
the tube alone flowed through it. The value
of R4 is 20,000 ohms. This value, in con-
junction with the 1,800 ohms for R3 and 180
volts applied, gives the bias for -which the
tube is most sensitive as a plate bend de-
tector at the plate voltage obtained by the

NIGHT .

detector - when an audio frequency trans-
former follows it. ) '
By-passes Both

Condenser C6 by-passes the radio as well
as the audio frequency currents whick may
exist in the circuit. R4 is not by-passed
but it is understood that there is a con-
denser across the plate voltage tap used in
the eliminator, '

With this remarkable tuner a special
word of caution is necessary: wuse a first-
class power amplifier, perferably with single
245 or push-pull 245 or larger power tubes.

The plate circuit contains a by-pass eon-
denser C7 of .001 mfd: This goes directly
from the plate to the cathode, which is an
accessible and effective connection. A radio
frequency choke coil L7 is commected in
series with the lead to the first audio trans-
former to prevent the radio frequency ectr-
rents from getting into the plate supply or
the audio amplifier.

Other illustration on front cover.

[This concludes the first instalment on the
theory of the new MB29. Other phases of
the circuit and its construction will be pub-
lished next week, issue of May 25th§$
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- asic Clears!
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FIG. 1

‘EVERY SI-LEN-SER SOLD ON 100%
‘GUARANTEE AGAINST DEFECTS

The SI-LEN-SER line noise
eliminator should be attached
to flasher signs (as 1illustrated
to the right) when the inter-
ference emanates from that
source.

As illustrated in fig. 2 (to
the righty, are two optional
hook-ups to motors, such as are
used on oil burners and electrie
refrigerators.

To the left on flg. 3 Is
shown the SI-LEN-SER at-
tached to the Input of a motor.
The SI-LEN-SER is simply
plugged into the light socket
and the lead to the motor
plugged into the SI-LEN-SER.

To the right 1s shown the
SI-LEN-SER with its plug re-
moved, crossing the motor leads
of the output

The method of using a com-
bined inductive and capacitive
fiiter either at the set or at

ELECTRIC RADIO SET

FLENSE

A TRUTONF PRODUCT

The Original ‘

at the Set

[

G |

the source to stop line moises
is an invention by Trutone en-
gineers. In the SI-LEN-SER
are patented wound coils mak-
ing it operative at the set in
many cases, but always effec-
tive at the source for 100%
cure. The SI-LEN-SER has
nothing to do with aerial pick-
up or static received over the
aerial.  To properly use the
SI-LEN-SER find out whether
the disturbing noises are in
aerial or power line.

The Trutone laboratory en-
gineers are ready, willing and
anxious to do everything they
can to help drive man-made
static from the air. Any prob-
lems which you have con-
nected with line interference
that you care to write
Service Department,
promptly and - explicitly
swered.

an-

MAXIMUM POTENTIAL........220 VOLTS
MAXIMUM CURRENT........ 5.5 AMPERES

MAXIMUM LOAD...

........... 650 WATTS

-GROUND

LIST PRICE $12.50

Line Noise Eliminator

For Use
On Electric and Electrified Sets

-

The SI-LEN-SER takes line noises out
any electric or electrified set. It si S |
stray energy which enters the receiv
through the power packs of electric sets
eliminators. The SI-LEN-SER eliminates A.
hum. The SI-LEN.SER kills all knocks a
noises that emanate from such devices
electric refrigerators, oil burners and moto
Used at the set, as illustrated to the left,
will stop about 75% of the offending noi
When properly used at the source, as
lustrated below, it will completely kill ;
noise.

The SI-LEN-SER is by no means a “cure all,” and bas nothing to do with static nois
that come through in the aerial, but is without doubt the most efficient electric line noise kill
that has ever been devised.

¥ at the Source of Interference Such as...
lasher Signs— Electric Refrigerators — Motors, Etc

FIG. 2

ASK YOUR DEALER! IF NONE II
YOUR TERRITORY WRITE O]
WIRE FOR SAMPLE

Both the Si-Lén-Ser and the Ce-Lec-Tor
.are sold by all good dealers everywhere. If
your dealer does not have the Si-Len-Ser
or Ce-Lec-Tor, write us for name of near-
.est dealer and jobber. The Trutone Prod-
ucts are sold by best dealers everywhere.

SO YOU MAY KNOW

Write direct giving us his name and we
will send you full and complete particulars
of both Si-Len-Ser and Ce-Lec-Tor, in-
cluding interesting information on line
noise elimination ‘and aerial interference
discussing in particular the separation of
interfering stations.

Every Trutone item is guaranteed ant
tested and is sold on an absolute mones
back basis. When you trade with Trutone
you take no chances. Dealers and Jobber:

write for proposition.

IF IT'S A TRUTONE PROD UCT~IT MUST BE RIGHT!

TRUTONE

ADIO SaLes Co
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A TRUTON[ PRODIJCT

The Original
Band Pass Filter
For Use
On Electric or Battery Sets

SEPARATES STATIONS ON
LOW WAVE LENGTHS

Reduces Static!
Eliminates Aerial Interference

As fundamental as the basic princi-
ples of radio is the band pass filter
“system. Trutone engineers have
been working for years to combine
it with the wave trap principle and
have at last achieved their goal. The
perfected product is “THE CE-LEC-
TOR.”

The CE-LEC-TOR is a band pass

filter with a new, novel and patent

balances the aerial and tunes the first
tube. The band pass features in the
CE-LEC-TOR prevent more than

one frequency being passed at a time.

Another great feature of the CE-
LEC-TOR is that it reduces static.
We do not claim that it will elimi-
nate static, there is nothing that will
do this, but on actual tests the CE-
LEC-TOR does decrease the noises

electric energy as the signal, it would
take out the program.

Absolutely no tools are necessary
to attach the CE-LEC-TOR to any
radio. The CE-LEC-TOR comes
completely self-contained in a beau-
tiful bakelite container, which is 314
in. in diameter. From it are two
wires, one to be attached to the aerial

heard in a radlo loud speaker attri-
buted to “static.” If it entirely
eliminated static,which is of the same

method of cutting off any infringing
side bands. It is particularly effec-

binding post and the
.50
tive on low wave lengths. It also

other on the lead-in of §
the aerial

.............

7 - o - e
You Gain Selectivity with the| EASY TO HOOK-UP
E[ CONNECT TO
T gé_ E LECTOR @M |AERIAL LEAD-1N
; 4
S C )
Bi NE PRODUCT
) A TRUTGNE BRO 2
$ = . |
% L1 This chart shows the selectivity of
™ adding stages of tuned radio fre-
% 7 quency. Selectivity increases
| Arg AY rapidly, as the chart shows, after
“y each new stage of R.F. is added.
%l— (AD The Ce-Lec-Tor adds practically
4 \ two stages of tuned radio frequency
% ,’ “ because it tunes the aerial. By the AECRO)R."PEOCSTY g: SET
g = addition of the Ce-Lec-Tor the in-
0 crease in selectivity is shown in the There _?‘;;e only tw;‘,l conne:;‘on; to Ingske tf use the Ce-Le:;);
0 652 %0
hatd “3&1:?675’” ;V“ /1 “”a"-’ chart. -tl;xo: wxrese s:n a:}:e amtbmdin:v;ost 1:;;) ;'ou?n::tdm:iw(he
other wire to the aerial lead-in. You are now ready to use
) it Oine minute’a wnrk—ne tnnla, nn wirse neednad
LEN-SER and l l 4 Ry ‘ :
E-LEC-TOR or o9 €W X OPrK, IN. X.




RADIO WORLD

May 18, 1929

Good R

rts AE(me ‘ on’t

You Have to Use Your Sober Head

By H. B.

[This is the second of
a Series of articles on
power amplifiers, by H.
B. Herman. A general
discussion of audio was
published last week, issue
of May 11th. Next week,
issue of May 25th, an-
other branch of the sub-
ject will be discussed.—-
Editor.]

HE quality obtain-

able from a broad-
cast receiver depends
almost entirely on what
follows the detector.
That is, it depends on
the audio amplifier, the
loudspeaker and the
power supply. The tun-
er in sharply tuned
circuits discriminates
against the higher audio
frequencies, but the dis-
tortion from this cause
in the average receiver
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is very small compared
with the distortion pos-
sible in the audio fre-
quency end of the cir-
cuit. .

While it is of first importance to build
the audio system of good parts, 1t 1s no
assurance against distortion simply to se-
lect the best parts. Co-ordination of the
parts is just as important. The very best
audio transformer as judged by labora-
tory measurements may be the indirect
cause of the greatest dissatisfaction. A
poor audio transformer in the same cir-
cuit may give tolerable results. But the
tolerable results obtained with the poor
transformer are not enjoyable results to
the discriminating listener.

Quality Requisites

The first requisite for realistic quality
in the broadcast receiver is the selection
of the very best parts obtainable. The
second requisite is the selection of the
correct components and the right amount.
The third requisite is the co-ordination
of the 'parts into a working amplifier
which will give the results predicted by
the laboratory measurements.

This co-ordination is largely a matter
of filtering the plate current supply to
every stage in the circuit to insure that
each stage acts independently of all other
stages. At no place should the signal
current. have an opportunity to cross
over from one stage to another, either
backwards or forwards. In other words,
any common impedance in the circuit
should not be permitted to act as a coup-
ler. If any signal curent flows in any
common impedance the quality of the
output of the amplifier will not be an am-
plified copy of the input, but will contain
frequency distortion.

Deceptive Stability

The absence of oscillation in the circuit
is no assurance that there is no feedback
and consequent distortion. The feed-
back may be in such phase as to depress
the amplification in a certain region of
the audible scale and such that it will
cause regeneration in another region. Yet
this regeneration may not be sufficient to
maintain oscillation at any frequency. It
takes an extremely small amount of feed-
back in a circuit of high amplification

FIG. 1

to produce great distortion, or to render
the output of an amplifier built of the
best parts as poor as that of an amplifier
built of the cheapest parts.

Hence if the output of an amplifier
built of superior parts is to be of a high
order of fidelity, every trace of feedback
must be eliminated.

Good Example of Co-Ordination

A splendid example of proper co-ordi-
nation of components in an audio fre-
quency amplifier is shown in Fig. 1. It
comprises a detector tube, a stage of sin-
gle-sided, and one stage of push-pull am-
plification, together with the necessary
plate power supply device.

Let us examine this circuit in detail to
find out the purpose of the various com-
ponents, especially those which are no
found in ordinary amplifiers. .

In the plate circuit of the detector is
a condenser C3 connected from the low
potential side of the primary of T1 and
the filament of the tube.- The object of
this condenser is to lead the signal cur-

-rent flowing in the primary directly to the

filament of the tube, or to the cathode,
in the event the detector is a heater tube,
If this condenser is large, very little of
the signal current is forced through the
plate supply. Two microfarads or more
should be used in this position.

There is a resistance R2 in series with
the lead to the primary, one object of
which is to aid C3 to prevent the signal
current from entering the plate supply.
The signal current at the low end of the
primary encounters two impedances, that
of C3 and R3. If R2 is present more cur-
rent will flow through C3 and hence less
through the plate supply.

Works Both Ways

Suppose some signal current has found
its way into the plate supply from the
succeeding stages. There will then be a
voltage fluctuation at the signal frequency
on the lower end of R2. This would cause
a feedback current to flow up through R2
and through C3 and the primary. A con-
denser should therefore be connected

A WELL DESIGNED PUSH-PULL AUDIO FREQUENCY AMPLIFIE
POWER SUPPLY ARRANGED SO THAT THERE CAN BE NO FEgDB‘XéTI;H s

from BD to the filament, or to B minus.
This condenser is usually built into the
eliminator. For any given fluctuation of
the voltage at BD a smaller current will
flow through the primary if R2 and C3
are present. Hence R2 and C3 act as a
filter from both directions, that is, they
prevent the detector tube from feeding its
signal current into the common supply
and they prevent any signal current from
the other tubes from entering the pri-

Careful Filtration to Keeﬁ Eacl-i.
Both Input and Output, a
Pull Power Amplifier Embodies

mary of the first transformer.

. The plate circuit of the detector tube
is the most critical point with respect to
feedback, because any signal voltage in-
troduced at this point will be amplified by
all the succeeding tubes.

Grid Bias Filter

_That it is necessary to by-pass the grid
bias resistor in any tube has been dis-
cussed many times. It has been shown
that the -grid bias resistor causes a neg-
ative feedback from the plate to the grid
of that tube. The only thing that can be
used to prevent this reverse feedback is
to use a condenser across the resistor.
Hence C4 is employed in this circuit, R4
being the grid bias resistor.

But it is not enough merely to use a
condenser across the resistor. While no
current would flow in the secondary of
the transformer R1 if the tube following
were perfect, in an actual tube there is
some current. This must not be permit-
ted to enter the common portions of the
circuit. Hence R2 is used in series with
the grid return. C4 and R3 serve exactly
the same purpose in the grid circuit as
C3 and R2 serve in the plate circuit. Note
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Vlake a Good Amplifier

s Well As Your Impulsive Hands

Herman

LIST OF PARTS

T1—One Ferranti AF-5 transformer.

T2—One Ferranti AF-5c transformer.

T3—One Ferranti OP-4cc for dynamic or
OP-8c for magnetic speakers,

R1—One Ferranti 700 ohm, 100 milliam-
pere resistor, with mountings.

R2, R5—Two Ferranti 10,000 ohm resis-
tors, with mountings.

R3, R8-Two Ferranti
sistors.

R4—One Ferranti 2,000 ohm, 20 milliam-
pere resistor, with mountings.

R6, R7—Two 250,000 ohm resistors.

C1—One 2 mfd.,, 600 volt condenser.

C2—One 4 mfd., 490 volt condenser.

C3, C4, C5—Three 2 mfd, 200 volt con-
densers.

C6—One 4 mfd., 200 volt condenser.
RV1—One 30,600 to 35,000 ohm wire
wound resistor with adjustable taps.
RV2—One 15,000 to 20,000 ohm wire
wound resistor with adjustable taps.
R—One type-80 full wave rectifier tube.

V1—One type-27 amplifier tube.

V2—Two type 245 amplifier tubes.

X1, X2—Two Ferranti 30 henry, 100 to
150 miilliampere chokes.

PT—One power transformer having one
110, 60 cycle primary, one 750 volt, 100-
150 milliampere secondary with center
tap, one 2.5 volt secondary with center
tap, one 2.4 volt secondary with center
tap and five one volt secondary with
center tap.

If the three additional condensers are used
they should be as follows:

Across R4, 2 mfd,, 200 volts, across R1, 4
mfd.,, 200 volts, across B plus and FS1
center, 2 mfd., 600 volts.

20,000 ohm re-

be’s Circuits I’ndependent,‘
ality Factor—Ferranti Push-
pert Design

that C4 goes from the low end of the sec-
ondary directly to the cathode. This is
the most effective connection.

Some improvement might result if an-
other condenser were connected directly
across R4. But the need for this by-pass
condenser is reduced by the presence of
C5 in the plate circuit. C5 leads the sig-
nal current in the primary of T2 directly
t1§4the cathode and thus keeps it out of

In the plate circuit of the second tube
is a filter exactly like that in the plate
circuit of the first tube. It serves the
same purpose and works in the same way.
As in the case of the detector, a conden-
ser might also be connected from the B
plus end of RS to the cathode or to B
minus. But this should be built into the
eliminator, and usually is.

Filtering in Push-pull

Two equal resistors R6 and R7 are con-
nected across the halves of the secondary
of T2, the object of which is to provide
a definite load on the transformer. These
resistors provide a decided improvement
in the frequency characteristic of the am-
plifier. But they should not be smaller

R S

stage is not quite so great as in a single-
sided circuit. If the circuit is absolutely
symmetrical there would be no .need for
filtering at all, for the circuit would nei-
ther feed any signal current into the com-
mon plate power supply, nor would it be
affected by any signal current existing
therein.

Unbalance Exists

But it is not possible to get a perfectly
symmetrical push-pull amplifier. Hence
the push-pull stage will affect the signal
current in the common supply, and it will
be affected by any current already there.
Therefore some filtering is necessary.

There is R8, a filter resistor in the grid
return lead of the amplifier, and C6, a
condenser which leads the signal current
in the secondary directly to the cathode,
or mid-tap of the filament. It is only the
unbalance current which flows through
C6, that due to any dissimilarity between
the two sides of the amplifier. RS, of
course, forces the current through the
condenser and prevents it from entering
the common portions of the circuit.

Shunt Bias Resistor

R1 serves to give the tubes in push-pull
a grid bias. While very little signal cur-
rent flows thtough this resistor due to the
push-pull arrangement, it would be desir-
able to have a condenser directly across
R1, because any current that does flow
through increases the unbalance. Again,

there should be a condenser from the:

mid-tap of the output transformer to the
mid-tap of the filament. These two sug-
gested condensers have been omitted from
the circuit because the balance was nearly
perfect in the model receiver built up.
Any unbalance will be due to the tubes
used, and since everybody does not have
an unlimited number of tubes to choose
from, it is well to insert the condensers as
a precaution against possible distortion or
mototboating.

Power Supply Unit

Even the best amplifier circuit will not
work satisfactorily unless it be powered
with an adequate supply unit. Not only
must the voltage be high enough but it
must not fluctuate as the current require-
ments change with the signal. That is,
the supply unit must have good regula-
tion. That means that the rectifier tube
or tubes used should be capable of de-
livering the necessary current, that the
power transformer must be built on gen-
erous lines so that there will be no volt-
age drop in it, and that the filter choke
coils be wound with heavy wire. The core
must be large so that it will not saturate
when the direct current flows through the
winding. The condensers also must be
large enough to take out the ripple in the
rectified current.

The kind of rectifier tube -or tubes, to
use depends directly on the voltage and
the current. For a high-power amplifier
employing two 250 tubes in the last stage,
the rectifier should contain two —81 tubes.
The connection of these is shown in Fig:
1. If the final tubes are two 245s one —80
type full wave rectifier can be used with
good results. The connection of this is
also shown in Fig. 1. It is only necessary
to disregard the dotted line and assume
that both the plates are in one tube.

Where the voltage is high and the cur-
rent requirements moderate, a single —81
tube in half wave connection can be used.

This connection is shown directly in Fig.
1, omitting the dotted line.

The list of parts herewith refers to an
amplifier employing two 245 power tubes
in the push-pull stage.

> @

Right or Wro

(Answers on page 19.)

1—The power expended in an induction
coil is equal to the AC voltage across the
coil multiplied by the current flowing in it.

2-—Induced cyrrents of metal bodies in
the vicinity offa tuning coil reduce the
selectivity and the signal strength of the
receiver.

3—The energy in a sound wave is pro-
portional to the square of the product of
the amplitude and the frequency.

4—The impedance of the primary of a
transformer is the same whether the
secondary is open or closed.

5—A push-pull amplifier does not pick
up so much noise from the B battery
eliminator as a single-sided circuit and it
does not require a plate voltage as
thoroughly filtered.

6—A push-pull amplifier eliminates the
even harmonics generated by overloading
itihe tubes ahead of the push-pull ampli-

er.

7—Harmonics of broadcasting stations
often picked up by short wave receivers
are transmitted by the station.

8—The baffle board of a loudspeaker
prevents the sound radiated backwards
from coming around to the front to inter-
fere with the forward sound.

9—We buy electric power from the
electric company. )

10—There is no external field around a
toroidal -inductance coil.

Station Is Sued

For Sending a Song

WLTH, Brooklyn, N. Y. is defendant
in a suit for an injunction and $250 dam-

‘ages, instituted by the American Society

of Composers, Authors and Publishers, on
the ground that the station permitted the
unauthorized broadcasting of the song,
“My Angeline,” on February 1st. Both
Gene Buck, as president of the Society,
and Leo Feist, Inc., as publisher of the
song, filed suit as co-plaintiffs. The suit
is based on alleged infringement of the
copyright law.

The injunction sought would prohibit
the station from sending out the song
without permission.

NEW CROSLEY SALES CHIEF
Cincinnati.
Neal E. Newman is .the new general
sales manager of Crosley Radio Corpora-
tion. He formerly directed sales of comp-
tometers. Crosley will manufacture air-
planes as well as radio sets and apparatus.

ADDS FURNITURE LINE

The Caswell-Runyan Co., of Hunting-
ton, Ind., manufacturers of radio cabinets,
announced the appointment of The Fried-
man-Snyder Co., 15 Park Place, New
York City, as their representatives in the
Metropolitan area.
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You ‘ Read

Quick Glance Reveals Surface, Close Study the Intimate Lore
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Managing Editor

By Herman Bernard
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WHAT DO YOU KNOW ABOUT READING A DIAGRAM?
A RE you able to read a schematic flows through it. Used as a suppressor, the positive voltage off the grid. The

diagram of a circuit?

Take the diagram printed herewith.
What does it mean to you?

No mattter what the connections are,
you should be able to make them out.
They are made to resistors, coils and con-
densers. You should be able to tell how
the current flows, where, why, and the
purpose of the connection.

The diagram at a glance discloses the
following :

First: A 5-tube AC receiver with B
sugply, in which is a half-wave rectifier
tube.

Second: One stage of RF amplification,
regenerative detector and three stages of
resistance coupled audio.

That is all that a quick glance reveals.

Now, scanning the circuit, we see that
grid bias is afforded to each tube by a
resistor. All grid returns are to B minus;
hence, all biases are negative.

‘R1 biases the first tube, a 226. The
same resistor biases the first audio tube.
The 1.5 volt winding third from left in
the power transformer feeds these two
tubes directly with AC for the filament,
hence only one bias is obtainable. The
plate currents of the two tubes must flow
through the same filament winding, hence
if independent resistors were across each
filament they would be merely in parallel.
The center-tap therefore may well be
used.

How does the bias arise?

The plate current flows from the plate
of the tube across the inside of the tube,
past the grid to the filament. It takes
the name of space current. It must find
its way back to the starting point, B minus,
or there would be no circuit. This it does
by ‘flowing through the filament to the
secondary of the power transformer, divid-
ing here, so that the current meets at the
midtap and proceeds through the biasing
resistor to B minus. The current in the
resistor causes a voltage difference and
this is the bias, due to connection of
filament to positive side of the bias re-
sistor, and grid return to negative side.
Hence the grid is negative in respect to
average filament center. :

GR is a resistor that does not bias,
Why not? Because no direct current

to stabilize the RF stage, it is in series
with the tuned circuit. It increases the
resistance of the grid circuit, not, how-
ever, of the tuned circuit. It is outside
the tuning arrangement L1Cl. High in-
put resistance (called mput impedance)
improves selectivify. The resistance of
GR should be equal to the negative RF
resistance caused by regeneration.
Then, and for higher resistance values,
the circuit will not ‘self-oscillate.

The detector is negatively biased too.
Rectification takes place because the bias
is high. Since the detector is only in-
directly heated by AC, and is directly
heated by thermal radiation from the
heater, the biasing resistor now goes from
cathode (electron emitter) to B minus.
The resistor is R2. It is very large, be-
cause, though the plate current is low
in a detector, the bias must be high. R2
is 50,000 ohms, whereas Rl is only 1,000.
R2 gives 10 volts bias at a plate current
of .2 milliampere. The current is so low
because of the voltage reduction in R3
and in R2. The plate current of the de-
tector flows through both.

" Regeneration is provided by a form of
Hartley oscillator that splits a single coil
to combine it in plate and grid circuits,
to produce “parallel feed.”

Look at the resistance coupled audio
amplifier. It has plate resistors’ (R3, R6,
R10) and grid leaks (R4, R7 R1l), also
plate-to-grid condensers. Look at those
condensers now. They are C6, C8, Cll.
Plate to grid! Does that mean they
couple the plate of a preceding tube to
the grid of a succeeding tube? Think!
Can’t say?

Well, for R3, R4, R6, R7, R10, and R11
use very small resistance—1,000 ohms each,
for instance. No signals are heard. It
is a fact the condensers C6, C8 and Cl1
do not couple the respective stages. Re-
sistance coupling is just that—coupling
by and through resistors. R3 is in the
plate circuit. R4 is in the next grid. They
are in parallel. But if nothing intervened,
then the positive plate voltage would go
directly to grid of the next tube, and we
want the grid negative. Therefore we
use isolating or stopping’ condensers, not
to couple one stage to another, but to keep

condensers, however, form part of a re-
sistance-capacity filter, since in series
with parallel resistors. Therefore C6, C8
and Cl1 should be of large capacity (.02
mid. or more), lest low notes be cut off.
To safeguard amplification the leaks
should be of a high order, 1 meg. or more.

The plate resistor R3 may be high, up
to 1 meg., or more. But the other plate
resistors showed not exceed 100,000 ohms,
because a larger flow of plate current is
desired in the stages that have to handle
greater voltage. The signal has only this
plate current to “ride on,” so if the plate
current is less than the maximum swing
of the signal, distortion and blocking
arise.

The grid circuits of the AF channel
are filtered. R5 1s no grid leak, for C7
bypasses the signal to ground. It is a
filter circuit to keep the signal out of the
B supply. Any slippage would have to
be through RS, and that would be a good
stopper of truant currents, because whit-
tling them down so much. Contrast this
with R4, which, the larger it is, increases
the voltage drop across it, hence the in-
put to grid-filament. But remember that
the preceding plate resistor is in parallel,
and that the net resistance of the two
is going to be less than the resistance
of the smaller!

Resistors in parallel equal the reciprocal
of the sum of the reciprocals. 100.000 ohms
in the plate circuit and 1,000,000 in the
grid circuit equal:

1 1,000,800
- 1]

| 11

100.000 ' 1,000,000  1,000.000

The resistance-capacity filter is nsed
in the B supply also. The B voltage is
dropped through a resistor (e. g., R15),
and immediately this circuit is bypassed by
C18. The reason is the same: prevention
of audio feedback, which if present would
cause slow oscillations (motorboating) or
medium ones (howling) or high ones
(steady squeal.) :

Note in a half-wave rectifier that fila-
ment is positive, plate negative. A plate
In any tube always is negative in respect
to the B4 source feeding it, but only in
a rectifier is the plate negative in respect
to filament.

= 90,909
ohms
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‘ 'An Automatic Stabilizer

Data on Winding Coils for Self-Neutralization at RF

[A #ew method of stabilization at radio
frequencies was discussed last week, issue
of May 11th. This consists of a rotating
coil anchored to the protruding shaft of the
tuming condenser, and in inductive relation-
ship to the antenna coil. By providing plate
circuit commection’ of this coil to the first
tube varying degrees of feedback, positive or
negative, are obtaimable. As the dial is
rotated the tickler coil turns automatically.
Last week @ schematic of a recetver using
this system was published. The author dis-
cussed wsing the coil at full negative feed-
back with condenser plates “out,” so that at
50 on the dial the phase angle would be zero,
while at 100 it could be full positive. The
second instalment is published hevewith.—
Editor.] . o %

RY this method. If too much resist-

ance is introduced put on the
fourth winding, already referred to, and
marked “fixed” in the diagram. Remove
the tickler end from L3 and put it to the
terminal of the new winding that occupies
the same relative position as does the grid
connection of the tube, that is, in posi-
tive feedback fashion. The two windings
may be so constituted that the fixed
tickler affords positive feedback and the
rotatable tickler negative feedback. This
is when the system worked “too well”
For cases where stability was not result-
ant, reverse the connections to the fixed
fourth winding. Data on the number of
turns will be given presently.

Can Change Phase

With either the single tickler arrange-
ment or the tickler in series with a fourth
but fixed winding, the angle of rotation,
being 180 degrees, or half a circle, will
permit you to change the phase as needed.
The tickler alone, no fourth winding in-
cluded, permits a full 180-degree change
of phase, but the tickler plus the small

fixed winding reduces the scope, which is
sometimes helpful.

The Angular Dissection

Considering any tickler coil, if it is at
maximum positive regeneration it is par-
allel with the secondary, both physically
and electrically. The change in phase is
from 90 to 0 for all the available positive
feedback and from 0 to 90 for all the
available negative feedback, hence half
one way, half the other. But if you start
with the tickler set at right angles to the
secondary, the phase shift is from 0 to 90
in one direction (say, positive), and also
from 0 to 90 in the other direction. The
feedback can never be maintained wholly
positive or wholly negative so long as the
tickler coil rotates through an angle of
180 degrees, and the only mechanical
method of reducing the angle “would be
to introduce a retarding gear or drive that
makes the tickler move slower than the
condenser shaft, hence confines the tickler
rotation to a narrower limit.

May Leave Net Negative

Arr electrical method of meeting the
problem is the one previously discussed,
where a small fixed winding is used for
positive feedback, while the tickler intro-
duces varying negative feedback that al-
ways exceéds, but by different amounts
for different dial settings, the positive
feedback, leaving a net negative all the
time.

Coil Data

An existing three-circuit coil may be
rewound. Leave the primary as it is for

- antenna-ground. This is about 10 to 15

turns on the 2% to 3 in. The secondary
also is unmolested. For 2% in. the turns
may be 50 of No. 24 single or double silk
insulation. The tickler is reduced to eight
turns. The fourth winding, if used, may

~May Ilth and will last 21 weeks.

have four turns. These data apply to
0005 mfd. tuning. For .00035 mfd. the
directions are the same, except that the
secondary has 60 turns instead of 50.

[Diagrams and photographs showing the
physical construction and layout of this sys-
tem will be published next week, issue of
May 25th.]

Cooke Will Manage
Direct Sale of Sets

Chicago.

The Club Aluminum Company and as-
sociates has an all-electric radio receiving
set and will sell it direct to the home
through salesmen and not through deal-
ers, William A. Burnette, president of the
company, announced.

This phase' of the company’s business is
termed the radio division and Douglas H.
Cooke, of New York City, is general man-
ager. Mr. Cooke was business manager of
“Popular Radio.” There will be three

“standard models, all being nine-tube sets.

H. P. DAVIS IN NEW POST

H. P. Davis, formerly in charge of
Westinghouse Manufacturing, has been
assigned exclusively to radio operations.
He is known as “the father of broadcast-
ing” for his development of KDKA. ]J.
S. Trittle took charge of manufacturing:
W. C. Evans has been appointed superin-
tendent of radio operations. .

KENT PROGRAMS ALL SUMMER

Seventeen vocalists and instrumentalists
will be heard during the new series of the
Atwater Kent Radio Hour, which began
Plans
include a concert every. four weeks by the
Atwater Kent Quartet.

Ce-Lec-Tor Tunes Out Strong Locals

Nowadays, with so many stations on
the dir at one time, the interference in
some sections, even with good receivers,
is intolerable. In some locations it is im-
possible to get more than a few stations
without interference or, at the best, con-
flicting music or song in the background
of the station which is tuned in.

A device such as the Ce-Lec-Tor, the
newly perfected band pass filter station
separator, devised and marketed for the
purpose of meeting modern conditions
of interference, cuts out crosstalk inter-
ference and reduces heterodyne inter-
ference.

The designer of the Ce-Lec-Tor, Julien
J. Proskauer, inventor of the Si-Len-Ser,
the successful line-noise eliminator, ad-
vises that the Ce-Lec-Tor be used in the
aerial circuit, where it will probably give
the best results. HHowever, there are
many types of circuits and many varying
conditions to be met. Therefore, there
is no harm in trying different methods
of connecting it, besides the thrill that
comes with experimentation.

The aerial circuit should first be tried,
and this is a simple counection. The Jead

By James H. Carroll

Contributing Editor

from one side of the Ce-Lec-Tor is con-
nected to the aerial, the other to the an-
tenna binding post of your receiver. Then
the receiver is tuned to the wanted sta-
tion and the interfering station is tuned
out by carefully turning the knob.

In pulling in distance past a powerful

. local, the writer tuned the local in at full

power, then tuned it out with the Ce-Lec*-
Tor, then, by varying the tuning dial of
the receiver, brought in a couple of other-
wise elusive DX stations very easily. Do
not turn the juice on full at this point.
This is the easiest, and probably the
best way to install and work the Ce-Lec-
Tor, but if for any reason, you have trou-
ble, especially on the lower wavelengths,
try it. on the ground circuit. For this
conection, one lead from the Ce-Lec-Tor
is connected to the ground wire and the
other is run to the ground connection on
the receiver. Tuning is accomplished in
the same way as before, going slowly and
with the utmost care as it is quite easy to
pass over a signal as every DX fan knows.
This method should be especially efficient
for low wave interference elimination.
Super-heterodyne fans and those using

to Bring in .DX

loops on tuned radio frequency receivers
may find the Ce-Lec-Tor a useful aid.

. The writer has used it, in testing a sample

model, very effectively in cutting out in-
terference. The simplest method is to
cut in on one side of the loop, taking care
to have the leads as short as possible.
Each side of the loop should be triéd,. or
the loop rotated 180°. /

Another method is to connect the Ce-
Lec-Tor in the grid circuit without dis-
turbing the loop connections and leaving
the loop connected as it is, in this means
the Ce-Lec-Tor is connected in the grid
circuit between the oscillator or conden-
ser and the grid post of the socket. This
is the best method. To dominate and
extingujsh extremely powerful circuits in
close vicinity to the receiver, the aerial
and ground shunt may be tried. To do
this, the Ce-Lec-Tor leads are attached
to the antenna and ground binding posts
without disconnecting the aerial and
ground. No tuning can be done with it
in this way, it merely functions then as
an excellent trapping system. As a trap
circuit the Ce-Lec-Tor should be tuned
very carefully to the interfering station.

——— » v
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FIG. 753
THE CIRCUIT DIAGRAM OF A HALF WAVE RECTIFIER EMPLOYING AN
—81 TUBE AND A STAGE OF POWER AMPLIFICATION. CIRCUIT ASKED
FOR BY ARNOLD A. JAHN,

I HAVE a Super-Heterodyne receiver
which is satisfactory both for sensitivity
and selectivity, but it makes a terific noise
as soon as I turn up the volume. What
causes this noise and how can it be
remedied?

(2)—Is there any particular advantage
in using an intermediate frequency which
is not a whole multiple of 10 kilocycles
over one in which the intermediate fre-
quency is an integral multiple of this num-
ber? . i
(3)—Is there any advantage is a fre-
quency which is not an integral multiple
of either 10 or 5 kilocycles?

(4)>—What frequency would you recom-
mend as the most suitable for a Super-

Heterodyne?
WALTER TERRY,
Lincoln, Nebraska.

(1)—The blasting noise which is often
heard is due to overloading of the ‘final
tube in the circuit, and any means which
limits the signal will stop it. Approach
the tuning points on the dials carefully
and turn the volume down .as it increases
with more exact tuning. There are, of
course, many other types of howling, but
this is the one that is usually associated
with tuning.

(2)—There is some advantage in having
an intermediate frequency which is an in-
tegral multiple of 5 kilocycles and not of
10 in that this would reduce image inter-
ference to some extent.

(3)—The object of having an intermedi-
ate frequency which is neither a multiple
of 5 nor 10 kilocycles is to reduce image
interference, but it is of doubtful advant-

age.

(4)—It is better to use a high intermedi-
ate frequency, which may be a whole
multiple of 10 kilocycles. When the in-
termediate frequency is high, say between
100 and 200 kilocycles, it is easy to tune
the radio frequency circuit so sharply that
image interference will not be trouble-
some.

* % %

IS IT POSSIBLE to utilize the grid
bias ‘on the power tube for the plate volt-
age on the detector tube or for the radio
frequency tubes? I refer to AC heated
circuits in which the power tube gets its
bias from a drop in a resistor.

(2)—If this is possible, would there be

any undesirable coupling between the de-
tector and the power tube?
MYRON TYNDALL,
Louisville, Ky.

(1)—Such a connection is possible pro-
vided that the bias on the power tube is
high enough to give the plate of the de-
tector sufficient voltage. To make the
connection, connect the cathode of the
detector to the same point as the grid
return of the power tube and connect the
plate return of the detector to the positive
end of the bias resistor for the power
tube. The plate voltage on the detector
will then be the same as the bias on the
power tube.

(2)—There will be considerable coup-
ling between the tubes and it will result
in either oscillation or distortion unless
the bias resistor is Ey-gassed thoroughly.

WHAT. ARE the frequencies of the
highest and the lowest notes on a piano?
(2)—What are the corresponding fre-
quencies on an organ?
MAURICE WILSON,
i New York, N. Y.

(1)—All pianos do not have the same
number of keys and all are not tuned to
the same pitch. On the physical scale the
lowest key has a frequency of 27 cycles,
but on most pianos the frequency is
slightly higher. The highest frequency
is around 4,000 cycles.

(2)—The larger organs have a frequency
range from 16 to 16,000 cycles. Thus they
virtually cover the entire audible scale.
Many persons will not be able to hear the
highest.

x % %

WHY ARE SOME tubes microphonic
and others of the same type all right?

(2)—What can be done to overcome
microphonism in a tube?

(3)—Could the trouble be remedied by
changing the voltages on the tube with-
out impairing its amnlification efficiency?

JACQUES BARBIER,
New Orleans, Fla.

(1)—The difference between tubes of
the  same type in this respect may be due
to a difference in rigidity of the element
supports. Or there may actually be a bro-
ken support in the microphonic tube.
The trouble is due to relative vibration
between the elements. For example, the

plate may be fixed and the filament may
vibrate, or vice .versa. Or the vibration
may be between the plate and the grid

. or between the grid and the filament.

(2)—The only thing that can be done is
to prevent the sensitive tube from vibrat-
ing. It may be placed on spring or sponge
rubber supports, it may be loaded down
with a lead cap, or it may be isolated from
all sound vibrations. Very often the vi-
brations are transmitted from the loud-
speaker to the tube through the supports
rather than through the air. Loading the
tube and at the same time mounting it on
“dead” supports will be effective in such
cases. Use the tube in another socket.

(3)—Nothing can be done by changing
the voltages.

U * x %

IS IT FEASIBLE to use the same fila-
ment winding for all the tubes in an AC
receiver when all these tubes require 2.5
volts? i

(2)—How would it be possible to pro-
vide the proper grid, plate and screen volt-
ages from the same B battery eliminator?

(3)—What 1is the essential difference
between wet and so-called dry electro-
Iytic condensers? If they are electrolytic
must they not be wet?

THEODORE OSGOOD,
Los Angeles, Calif.

gl)—It is quite feasible.

2)—Just as in any other circuit. The
only thing to guard against is the voltage
between cathodes and the heaters of the
AC screen grid tubes. This voltage should
be about 9 volts with the negative on the
heater. The other heater tubes require
a positive voltage on the heater.

(3)—The difference lies in the amount
of liquid electrolyte. In the so-called dry
electrolytic condensers the liquid is mixed
with solid inert substance, just as it is
in dry cells. The distinction should be
moist and wet, ‘% %

WHAT IS the purpose of the thorium
in the filaments of certain radic tubes?

(2)—Why are oxide coated filaments
operated at a cherry red temperature
while the thoriated tubes are operated at
a white temperature?

(3)—Will you kindly describe a circuit
arrangement for reactivating tubes hav-
ing oxide coated filaments and specify
the required flashing and boiling voltages?

LEO MOULTON,
Scranton, Pa.

(1)—The thorium helps to release the
electrons so that it is not necessary to
burn the filament so brightly as if the
pure tungsten were used.

(2)—The oxide coating on the filament
enables the electrons to escape freely
from the filament at a much lower tem-
perature, and therefore the filament is
operated at a dull red heat rather than
at a white heat.

(3)—Tubes with oxide coated filaments
cannot be reactivated. When they have
lost their emission there is nothing to do
but to replace them.

* % %

WILL YOU please publish a B battery
eliminator and a power amplifier em-
ploying an 81 rectifier and a 250 tube?

(2)—Which type of output device do
you recommend, a choke and condenser
or a transformer?

(3)—I have a power transformer with
two five-volt windings and one center-
tapped 1,000 -volts. Can this transformer
be used for the circuit? '

ARNOLD A. JAHN,
Milwaukee, Wis.

(1)—See Fig. 753 for such a drawing.

(2)~The drawing shows a choke and
condenser. The type to use depends on
the tube and on the speaker. A magnetic
speaker having a high impedance works
well with the output device shown. A
dynamic should have a transformer be-
tween the tube and voice coil. Such a
transformer is a built-in part of the
dynamic.

(3)—This transformer is suitable as far
as voltages go.
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~ Right or Wrong? -

(Questions on page 15)

1—Wrong. This yields th® power asso-
ciated with the coil, but not the power
expended. The power expended is
product of the voltage across the coil and
the component of the current which is in
phase with the voltage. For a good choke
coil this power is very small as compared
with the total power associated with the
coil.

2—Right. - Induced currents introduce
resistance in the coil and therefore they
reduce both the selectivity and the signal
strength. ‘

3—Right. This holds true for any wave
motion such as sound, light and water
waves.

4—Wrong. If that were true, the power
line in an alternating circuit could be
short circuited without danger. When the
secondary is open the impedance of the
primary is that of the primary winding
acting as a choke coil. When the secon-
dary is short-circuited the primary has
practically no impedance.

5—Right. If any disturbance takes
place in the supply it affects the two tubes
equally as to amount, but opposite as to
‘phase. Any residual hum in the plate
voltage supply is just one form of dis-
turbance.

6—Wrong. The even harmonics gene-
rated by overloading any tube ahead of
the push-pull stage are fundamentals to
the push-pull amplifier and as such they

are amplified just as any, other signal
impressed. '
7—Wrong. While broadcasting stations
do radiate a little energy on the har-
monics, they are not to blame for much
of the interference with short wave sta-
tions. The receiver generates most of the

“harmonics from the carrier wave of the

broadcast station. This view is not Yyet
orthodox.

8—Wrong. The baffle board is used to
put a load on the speaker piston, that is,
to give the piston a chance to take hold
of the air. If the interference of the for-
ward and backward waves were the
object the baffle would not help much, for
no matter what size of baffle board were
used there would be constructive inter-
ference at some frequencies and destruc-
tive interference at others. )

9—Wrong. We buy electrical energy
in kilowatt-hour units. Power is the time
rate at which we buy it, and we cannot
buy a time rate. .

10—Wrong. The field around well-
constructed toroidal coils is very weak.
Essentially it is equal to the field around
a single turn of wire having a diameter
equal to the mean diameter of the toroid.
This field could be neutralized by running
a single turn of this mean diameter
around 'the coil in the opposite direction
to that in which the toroidal winding
advances along the ring.

The new Pacent SUPER Phonovox offers
every advantage a good pick-up should have,
Its marvelous tone quality and rugged dur-
ability are the result of careful scientific
study. Among its improvements are the
elimination of rubber beagings (which de-
teriorate and necessitate replacement), new

91 Seventh Avenue

New Startling Advances in Pick-up Design

Now Available in the Pacent SUPER Phonovox

PACENT ELECTRIC COMPANY, INC.

Pioneers in Radio and Electric Reproduction for Quer 20 Years

Manufacturing ' Licensee for Great Britain and [reland:
Licensce for Canada: White Radio Limited, Hamilton, Ont

PACENT

No rubber bearings to
wear out and cause
variation, perfectly bal-
anced tone arm, hinged
head for easy Insertion of
needle and.  special 36%
English_ cobalt magnets—are
a few Phonovox advantages.

English 36% Cobalt Magnets (giving maxi-
mum sensitivity), counter-balanced tone arm
(reducing record wear to a minimum), correct
center of gravity insuring perfect needle con-
tact, hinged swing-back head permitting easy
insertion of needles, wafer adapters for both
A.C. and D.C. sets, and many others. Sold
by good dealers everywhere.

New York City

Igranic Electric Co., Ltd., Bedford, England

SUPELR
PHONOVOX

All Parts
for

-29

as described and specified

by J. E. Anderson

M

Also. for

H. B. Herman’s
Resistance—Coupled
Power Amplifier
GUARANTY RADIO GOODS CO.

145 West 45th Street
N. Y. City

DIAMOND
Pair

ACS . . . . $1.50

Highly selective antenna coil for any cir.
cuit, and interstage coil for AC circuits
Stf!.})-up ratio, 1-to-8. ~ Tunes with .000%

nfd, 7
Model AC3, for .00035 mid............ $1.75

SGT5 . . . . $2.95

Tuner to work out of a screen gnd tube
The large primary is fixed and is con-
gected in the plate circuit of the screen
grid tuhe  Tunes with 005 mfd

Moadel SGT3, for .00035 mfd........... $3.00

UNIVERS
Pair
TP . . . . $3.00

Interstage coupler to work out of a screen
grid tube, where the primary in the plate
circuit is tuned, the secondary, in the next -
grid circuit, untuned. Tunes with .0005.
Model TP3, for .00035 mfd............. 3.3

RFS ° ° L} [} $l.50

}j:xoe.llently selective antenna coil for any
circuit, and interstage coil for aiiy battery

operated receiver, excepting output of
screen grid tube. Tunes with .0005 mfd.
Model RF3. for 00035 mfd............ .$1.78

As LR R e, 31075
Conductively coupled antenpa coil, for maxi-
mum pickup, where selectivity is mot the main

consideration. Continuou indi i
colors  Tunes with n 005 m}v&'ndmg IS
Model A3, for .00035 mfd............... $2.00
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There Is no
You MUST u

AMPERITE to AUTO-
MATICALLY  control
fluctuations in the cur-
rent supply to
tubes. A type for

D.C. $1.10 w'lu)'

Radiall Company”

50 FRANKLIN §T,, NEW YORK

mounting (in U.S.A.

FREE New ‘*Am-
perite Blue Book'
--brim full of useful
radio pointers a
cwreuil diagrams.

Write Dept. K-W-10

RITE

The “SELF-ADJUSTING” Rhcostat

ARISTOCRAT
FLOOR SPEAKER

With Molded Wood Horn of 8 ft.
tone travel (exponential type) with
pafite and hotn  motor Built ® in. s 20'00

Extraordinary bargain.

The speaker cabinet is walnut finish, 33" high.
2415, wide,, 171{2". deep,. with. carved. legs.
Golden cloth grille covers front opening. .Built
inside is No. 595 molded wood horn with baffle
and No. 203 driving motor unit that stands 250
volts . without filtration. Horn and motor re-
movable. Table alone is worth price asked.
Remit with order and we pay cartage on Aristo-
crat Floor Speaker.

Acoustical Engineering Associates

143 WEST 45th STREET
NEW YORK CITY

(Just East of Broadway)

What You Don’t Know About
A and B Eliminator Con- i
' struction, Ask ELECTRAD.
i Write Dept. RW-2 for

|

ELECTRAD

178 Varick St., New Yorik, N.'Y.

“BRUNO” COILS

Wound on quartzite glass;
low-loss construction; high
gain per stage.

99RF 9 TUNER

$2.50 $3.75

99RF is useful as an antenna coil where
high selectivity is desired and as ao inter-
stage coupler for all tubes, battery or
AC, except screen grid tubes. Tunes with
.0005 mfd. only.

99 Tuner is a three-circuit coil for any
standard circuit using a rotatable winding.
Tunes with .0005 mfd. only.

Guaranty Radio Goods Co.
145 West 45th Street, New York Clty

BUILD A 3-INCH
CONE—LOWEST COST
FOR FINEST’ TONE!

NEW
POWERTONE
UNIT
with 5-fi. cord

Designed Front Sheet
Plain Rear Sheet :
Radio Cement
rountlnx Bracket

Tri-Foot Pedestal
Instruction Sheet

ALL FOR ONLY

24” KIT, SAME PRICE.
Bufld the speaker. It not overjoyed at

results, return the buiflt-up speaker in five
days and get ALL your mruey back!

GUARANTY RADIO GOODS CO.

145 WEST 45TH STREET
N. Y. City Just East of Broadway

Please look at the subscription date stamped on
your last wrapper, and if that date indicates tnat
your subscription is about to expire, please send
remittance to cover your renewal.

In this way you will get your copies without
interruption and keep your file complete.

Subscription Department, Radio World, 145 West
45th Street, New York, N. Y

;'Look for the Green Box”

RadioTube
Longl:fe
Best Tore

a .vfl

"'ﬂ.:.l.l,.ul‘.l.i.:.l.x.l.:.x.x.l.:.x.
x990 x990 P800 0 0 00 ~@~

The Only Tubes with
5-Day Money-Back
Guaranteein Each Box

202 E 53

FTER having tried

many screen grid

tubes, many spe-
ciallsts have made Kelly 222
their choice. Our 222 stands
up! Filament is net eritical,
but 3.3 voits work best. Plate
voltage may be from 90 to
180, but negative blas of 1.5
volts remains the same. The
screen grid voitage, G post of
socket, may be 22 to 45 volts,
depending on how mueh am-
plification you want. A work-
ing amplification of 60 Is
easily obtainable (60 mu.),

The plate current ls vir-
tually Independent of plate
voltage In the recommended
range, 90.to 180 volts. This
aids “stability.

-The cap at top of the tube
is‘-for familiar grid connec-
tion,

This tube 1s for battery or
A-eliminator operation.

240 . s]z

Great for Detector or In audio channels where
A resistor or Impedance coil Is In the plate elreult.
FIl. 5 volts DC, plate 90 to 180 volts.

POWER TUBES

250............56.00 210......
(77N 7150 125000
OTHER TYPES
281............$3.50
e 226000000000 .25
2008700000000 oo 1990000000000 . t2s

KELLY TUBE COMPANY

Walter J. McCord, Manager
57 DEY STREET, NEW YORK CITY
Suite 6 Tel. BARclay 8659

BB 4

assified Ads

Radio World’s Speedy Medium for Enterprise and

10 cents a word — 10 words minimum — Cash with Order

Sales

AGENTS AND SALESMEN WANTED
Sell $5.00 Men’s Daily Necessity for 50c. Cost
quantities 20c.  Sample postpaid 30c. Catalog
hundreds household articles free. Mills Sales Co.,
901 Broadway, New York,

RADIOLA 18 AC.—All-clectric special $70. Ra-
diola 100 A speaker, special $21. Act' quick.
Offer limited. A, S. Cooke, 1304 Pacific Street,
Brooklyn, N, Y

ORIGINAL BALDWIN PHONES, tested and
guaranteed, $3.6, postpaid, Blan, the Radio
Man, 89 Cortlandt Street, New York City.

RADIO RECEIVING TUBES, by Moyer and

~ Wostrel, first edition just off the press. No radio

service man, experimenter or student of radio
should be without this authoritative book on the
principles and applications of vacuum tubes. It
answers all your questions relating to receiving,
amplifying and rectifying tubes. Price postpaid,
$2.50 Radio World, 145 W. 45th St., New York.

ARTISTS and Art Students are printing 250
signs or pictures an hour without machinery.
Sample and particulars 10c. {.

) Straco, 1014 Mu
berry, Springfield, Ohio.

DYNAMIC SPEAKER

Build your own with our castings. Set of ma-
chined ' castings, $8.00; not machined, $5.00. Fall
set blue prints and instructions included. Prices
of complete parts on request.

IMPERIAL RADIO SPEAKER CO.
1453 East 174th St., Cleveland, Ohio

The Famous Tyrman ‘60’ Super Kit 2.89 post-
paid. Willard Stahl, 225 Highland ét?:et, rand
Rapids, Michigan.
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YOU MUST GET
THIS BOOK!

DRAKE'S RADIO
CYCLOPEDIA

(New Edition)
has been developed to
answer the ' questlons of
service men, custom #et
builders and home con-
structors, of experiment-
| ers, students, salesmen

‘and operators of recelving
equipment and to allow
all these to have instant
access to the information
they want. The author,
Harold P. Manly, has \ -
collected and translated \ e
into 1pllain Engllstln) {I;e ~
materiel formerly obtsin- -
menly m as o | | This Great New Book

scattered sources,

can rute. et metrea. | | L4l youe how o build

plan, layout and diagram
is instantly picked out
BOOK IS 22" THICK, and separated from every- MARVE Lo U s
WEIGHS 3% LBS., 1,025 thing else by placing all e
ILLUSTRATIONS. subjects in alphabeticsl
order with cross refer- R
ences for every imagina-

An excellent magnetic type speaker for installa- &l:“e%?me under which the information might be A M P L' FI E Rs

WITH DOUBLE
MAGNET UNIT

g°n in any C}:ginett- The uni: is §lsd01;ble-m?gr;e: T‘le_h athabe{h-nl arrangement lethsl the experiane;d i
aratone, wi wo magnet col or = utmos worker refer directly to the one thing in which he ERE’ r

sensitivit;'. Each horseshoe magnet’ is 34" thick. {s interested at the moment without hunting through E’S the latest, greatest andmostE}'lﬁg
The magnet coils are forever protected against ;100'0858“"315- The needs of the beginner are cared A ful Book 13“ POWE% AP{:/;PLIFI i
dust and other foreign, injurious substances, by or Audio Anmplification, an aptation ©

s b 5 - The traportant articles deal primarily with recelvers . > 5 . M

;pie‘::;al %’ﬂi‘d'ﬁie ha:sx:;gsi.s ;(:ltea] p“"l‘h ;s 93;ev:r:§ mg reception, They dnhnot %top with the elcctrical Dynamic Speakers. Contains diagrams with
rive. [ . O] end, but go alse into the mechanics of construction. 3 :1di 1 i -
is specially treated buckram. Every new thing in radfo 18 ccvered in detail. f:omponent foruilding 10 hookups, includ
1,680 Alphabetical zHeadlsnusi from A-battery te ing U X245 and UX 250 Push Pull Power
. ero Bea . . - .
All assembled, with long cord, ready 00 1,025 Illustrations, Olagrams, Layouts and Graphs Amphﬁe._s .. . powerful, realistic amplifiers
to play, Shipping weight 6 Ibs. . 920 Pages. Each 6 by 9 Inches which will outperform any you ever heard.
(Cat. CAS) Net o.oovvveere erereneer 02:_0 ::l";:':g‘;'; Cfln;’ ::"’X:Tll'ét‘g; Endorsed by leading technical writers, pro-
The unit alone (cord included). It {59 Concern sorvice men. 129 help the set bullder, fessional builders, musicians and others.
will ope,{ase any typels&undmgd G ;gz l:eiu; the e?nerlmell(lte;.s is2 in%erestt the student, Send Coupon today.
face, including paper, cloth, wood, etc. assist in sales work, nterest set owners.
face, including paper, clothy wooda. $R.50 || - LT T L T~ FERRANTI, Inc.
Nat .oorevernsnencns [P Crreseones GUARANTY RADIO GOODS CO., 130 W. 42nd St. Desk 25 New York City
145 W, 45th St., New York, N. Y. (Just E. of B’way) vessssessscsssiness C O UP O N veccescccncccnceses
A 3 Gentlemen: Please mail me at once the new (sec-
Gual’anty Radlo GOOds Co' ond) edition of ‘‘Drake’s Radle Cyclopedia,”’ by FERRANTI, Ixc.,

; k Ci Ha;\;}d P. Manly, just published, with all the latest 130 W. 42nd St., Desk 25, NewYork,N.Y.

145 West 45th St., New Yor 1ty 'ﬁfoolcr){usill:orgie:’tiaczu:: el;'tra[f(;u:)ols’taayse?h‘ I‘tmsltm:': Centlymen: Enclosed find 15¢ coin, f’or'which s]ind me
not delighted, I may return the book in five days and Ferranti POWER AMPLIFIER Instruction Book, post-
you will promptly refund my purchase money. paid. Money to be refunded if I ask it.

NAMO ..coveecesencennsesson eeveeesisasssesioasenss § 1 IName
arniaicicaiio e LA LLL L Address .....eieseenes ¥ 0000600000000 0000n000800d000 AQATOSS vurrrrsirerssavauron soversessesssssssmasiassonss sarsssssesses

5-DAY MONEY-BACK GUARANTY!

SOCKET WRENC%E CitTevenrenrnnns e 818800 everereree B | Cotyooooseresssmes s S

RADIO_WORLD, published every Wednesday, dated Saturday of same week, from publication office,

@) Hennessy Radio Publications Corporation, 145 West 45th Street, New York, N. Y., just cast of Broad-
v way. Roland Burke Hennessy, President; M. B. Hennessy, Vice-President; Herman Bernard, Secretary.
Roland Burke Hennessy, Editor; Herman Bernard, Managing Editor; J. E. Anderson, Téchnical Editor.

wice as Much for Your Money!
Send $6.00 for one year’s mail subscription for RADIO |}
WORLD (52 numbers, one each week), and you will be

given one full year’s subscription for any one of the fol-~
\ lowing six magazines:

L

Radio News (monthly) » Radio Engineering (monthly)
Eghpu?t“c:nut;ouu:; w:’t‘l:. ll'm::':l:n“ lef?) Scie.nce and lnven'tion (monthy) Yout!!’s cCompaniqn (weekly)
only (at right), then turn nut left or right. Radio, San Francisco (monthly) Boys' Life (monthly)

ONE of the handiést tools for a custom set
builder, service man or home constructor
is a BERNARD socket wrench.

It consists of a 6% long metal tubing In SPECIAL TWO_FOR.PRHCE_OF_ONE COUPON

which is a plunger, controlled by a knob.

The plunger has a zripp‘i‘nz terminal (gglled a RADIO WORLD, 145 West 45th Street, New York City (Just East of Broadway):
socket, hence the name “socket wrench”) that Enclosed please find $6.00, for which send me RADIO. WORLD each week for one year, 52 numbers,
may bed cxp/anded or t(lz:)ntracted toulﬁt 6_/32& and also send me, without exrta cost, for one year ONE of the following magazines as indicated: X
8/32 and 10/32 nuts e most popular size
v S adio, ’ O RADIO NEWS O RADIO ENGINEERING
Use the knob to push out the plunger, press [0 SCIENCE AND INVENTION 1 YOUTH'S COMPANION
down on the handlcpltxo grip the IPut, the,n turn ] RADIO (San Francisto) O BOYS' LIFE
the nut to left for removal or to right for fast- .
¢ 3 q p [Put a cross in the proper square above. FIll. out coupon and send $6.00. If
:?:i;‘efo:;de;[;o?a!n{iclggt?é”d“té!el?:d;xizfluc}n“g for RADIO WORLD or for the other magazine you select, or both, check off squares Desow, TC] Ie?t.;unserlb"
. .
tight places. Send $1 for 8 weeks’ mail sub- present RADIO WORLD
scription_for RADIO WORLD and get this subseribers may renew.under o
wrench FREE. this offer. If renewing. put AME. . evveswnsens 8068448000000 0000000800000100000000cnssctccsscscns l
No other premium with this offer, Present a oross here 0. .
subscriber may extend subscription by stating At “renewing for the other Street Address....c..cicoeeeisceninnnans
he is ome, and entitle himself to this FREE magazine you select, put a

premium, making $1 remittance. eross here also [l. City.covereennns

RADIO WORLD ’
145 WEST 4TH ST., N. Y. CITY THIS OFFER EXPIRES AT NOON ON JUNE 30TH, 1929
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Choose Your Speaker from This Complete Array!

EXPONENTIAL
TYPE HORNS

Modern acoustical science is striving to equal the
performance of a large air column horn with
powerful unit, while the born enjoys its rightful
napnlarity with trained experts. The larger the
horn, the better, hence
we offer two models:
one with 7% ft. tone
travel, the other (where
space permits) with 10 ft.
tone travel. The ma-
terial used is patented
Racon. Nozzle is stand-
ard size.

Cat. 200 Driving  motor, the iy Cat. 300
$7.50 Net Boms. tendard vy foomo $10.50 Net
' 8, Brd ¥
o Cat. 208. Pries, $3.50 wel, . e d
This burn has a 93-inch air column. No resonance psaks. Frant, The larger horn is preferable, where space permits. Afr column, 120*,
18'x18”.  Depth, 18%’. Weight, 5 Ibs, Front, 18”'x18", Depth, 13’". Welght, 7 lbs.

 DYNAMIC
CHASSES
‘and Baffle

The dynamic speaker is the
most popular one by far, and
here is your opportunity to
get a real fine chassis at a
low price. Cat. 110 A.C.
operates directly from the
110-volt A.C. (alternating cur-
rent) lamp socket, to which
built-in plug is connected,
while the tipped cords go to
your receiver output. Dry
rectifier and output trans-
former built in this model.

Those whose place is wired with
110-volt D.C. (direct current) should
use "Cat. 110 D.C. @ $17.50 net.
Those. . who have no electricity
should ase the model that works

from a 6-volt storage battery. ;
Cat. 6 D.C. @ $14.75 net.
At left is illustrated an 187x18” - Row Model Polo Speaker, with Cat. 113
] . five-ply  veneer walnut housing, 0

baffle, Cat. 111, with cane sides and wmoulded, decorated metal front Price, $13.50 Net
top, for any dynamic speaker. bicce, and containing Pole Twin
Specify speaker. Walnut § ply %ﬂgnet (li,nlttand l’rextlle Cone. :

. 1 ready 0 ay.
veneer. Price $11.00 het. Stands 150 voits \!')i(h-

ot filtering Wil

work fine from any out-
put tube from 20iA to
Pusli-pull
rattling,

4 sl uf
250s  without

FILL OUT AND MAIL COUPON

|

ACOUSTICAL ENGINEERING ASSOCIATES, ,

143 West 45th Strest, N. Y. City ,

(Just East of Broadway)

Please send me st once on 5-day money-back guarsniee

the following (check off); l

D cat. No. 200 C Cat No. 111 l

D Cat. 300  Cat. No. 113

D Cat. No. 110 A.C. C Cat No. 114 |

0O Cat. No. 110 D.C C Cat 1144

D Cat. No. 6 D.C. 0O Cat. 115 l
" [0 Cat. No. 300 T Cau 116 | Cat. 114

O Please send C.0.D C Cat No. 203 Price, $9.25 Net

D Remittance enclos}evd Please send prepaid. l Polo Twin Magnet Unit—weizht, 8% 1Ibe., or twice o

9 1 'li%avy as oniim“y unit. ] Twin Imaznets doubl% net'nglgévtu Cat. 115; Pri $11.50 N
18 unit gives more volume, clearer tone, and stan the at. H rice,
Name . ............. oo o = '3 5209 S AEYREoks 0. ob ooBG TG I T Supplse% w“g 1?(_2—' o, | Cat 111:_ iy e H y ot
Tri-foot molded unbreakable metal mounting bracke , ang Moldsd 9°* apider, unbreakabl
Addross L. BAL®, die b LI e B el e T | spe3 constitute Cat. 114A @ $0.78. Textlle cone and felt ;l:zlz:dm:;:;', ':’:.'1'
| Pole  U'ni' mounted on the sssembly

oy ....... .. EStatta e L e 2 wblah  stands o0 own feet. Cat 118

5-DAY MONEY-BACK GUARANTEE [
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0-7%, 0-150 Individual
VOLT-METER METERS

For Portable or Panel Usge-

FREE!

Double range direct current meter, 0-7%
volts legible. to % volt, and -0-150 volts,
legible to 5 volts. The d’Arsonval Move-
ment (dynamic principle) is used. * Resist-
ance is about 100 ohms per volt. A mirror
strip, for observing the needle so as to hide
its own reflection, facilitates closest read-
ing, in conjunction with knife-edge. End-
stops are built in. So is a zero corrector.
The casing is moulded bakelite. The meter
is illustrated full size. At rear are three
posts—the common minus and the two
positive posts. A connecting cable is fur-
nished with each meter, lugs at one end,
tip plugs at other. Send $6 for year's

D

High resistance 0-300 Voltmeter,

subscription for Radio World (52 numbers) Rccurate to 1%. . Measures any
and get this genuine Westinghouse table | DC voltage to 300, Includiog B - s 50
¢ q eliminators.  Provided Wwith 30" o
model meter FREE! Present subscribers cord, with luxurious jack tips and
e . g hanger Meter full nickel de
may renew under this offer by stating luxe fnish No, 346F.
subscription expiration date and enclosing No. 347F, same as sbove, but 0-500 volts, $8.08
$6.
Radio World, 145 W. 45th St. POCKET AN PORTABLE VOLTMETERS
y " . i Ne. 8—For testing A batteries, dry or storage.
This beautiful Westinghouse meter given FREE! ‘Read generous offer] New York City 0-8 volts DIC 008I8.. .curreurunenrireeroanns $1.00
No. 10—For testing A batteriea, dry or storage.
J I SN e e e e MMM AAAAALAALAAAALAALAASALbbAL A AL Ls Ao 0-10 YoIts DC B0RIE . vesornsornennns
— - : : 3 No. 13—For testing A l{ntaries. dry or stor-

R 0-600 V. AC and DC N0 ker onine B aitarice, i3 o wiors
Filament TS o . e but'net for B slimuaiors, 050 ot
~ & | High Resistance Meter || w5 s a5 i

! age but not for B eliminators, 0-108 volts

Same Meter Reads Both AC and DC N;)c 43:15-0,"§.f,'{1;,',"'A"',,',,l.'";;"g,,'{t;;{ """" Lz

: \ Accurate to 1 per cent. -or storage. but not for B eliminators; double
> ) 2 3 \ - reading, 0-8 volts and 0-100 volts DC scale.. t.7%
. No. 42-—PFer testing B batterles. dry or stor-

age, but net for B eliminators; 0-150 velts

PC seale  ,.o.viviinneiiineiriinansosane
No. 34R%—-For testing AC current supply s
portable, 0-150 woltm...........c.ivieneen..n

PANEL AC VOLTMETERS
(Panel metere take 3-5/64’" hole)
No. 851—For reading 0-15 volts AO...,..... $2.28
No. 853—PFor reading 0-10 volts AC... o
No. 858—For reading 0-8 volta AC
(See No. 348 under ‘“Pocket and Pomblo
Voltmeters.")

PANEL VOLTMETERS

No. 385—For reading DC voltages, o-i volts, $1.00
No. 810—For reading DC voltages, 0-10 volts, (.00
No. 316—For reading DC voltages. 8-16 volts. (.00
No. 328—For reading DC vuitages, 0-6  velts, (.00
No. 837—For reading DC voltages. 0-50 voits, (.00
No. 839—For reading DC voltages, 0-100 velts, 2.25
No. 342—WFor reading DC voltages, 0-158 volts, 2.28

No. 340-—For reading DC voltages, double read-
ing, 1-8 volts, 0-100 Yoltso....ceeeesseeon.. 1.80
VOLTAMMETERS

No. 18—For testing amperage of dry eell A
batteries and 'voitage of dry or storage A
batteries, double reading, 0-8 volts, and
0-40 umperes DC........cccvvevinnne ereres.$1.28

- N% sbrxbr d"mﬂ‘ lmnenu of iiry (eell g

atteries and voltage of B batterles (not

The O-60¢ volt AC and DC meter (Cat. No. 68), eliminators) ; double reading, 0-50 VO".I, 0-40

with 3-ft. cord, de luxe tips and hanger $7.00. BMPEres DC eoeuenrrnnanonenccsosnsnsorenses LBO
The heater type tube draws 1.75 ampere at 2.5 s PANEL MILLIAMMETERS
volts. If scvcrﬁ) such tubes are usedpa heavy- TH; ‘:‘,‘,“’;’,‘ b'::"::l:: n:s -‘1'19“}3 .:":::n ‘k::ur:e ?u'm'ﬂ"ﬁ:: %‘: 31}51:51";'r::;?nl?o-ozow.ndm(l)‘.lf‘o(?‘::“ Dgc 81‘753
dury ﬁhlmenti transform;r uﬁ?coeunry. Tlf:e top voluge, whether ﬁcrtm DC, :lr):d the vo:t:ze scross .5":, VOLTAGE REGULATOR cees b
in this ament transformer | transformer secondaries, can be accurately measur ) :
z:gﬂ;ltca:,l:s N“IN%‘ AMPERES, or enough cur- | this meter, The full scals is 0:800 volts, and this séme N‘;l 3187F°fd Dfezggéinzfe!:en vgzuze on the
rent for five heater t tubes. The bottom 2.5- meter measures both AC esnd DC. Slnce it 1s e higd "m""‘;n ';‘ cal 110 1? tubes, by com-
¢ y;f)e 4 % | ceststonce meter, ‘of extraordipary range. and accurate to ponssLDRRIOERRCaRs) N6, VOLAEE; - FTesoood 3s.00
volt winding stands four amperes, or enougl 1% plus or minus, it 1s sdvisable to get this meter for POCKET AMMETER
current to heat TWO MORE such tubes, a.total | your testing purposes, since it ls like two moters in ene | § No. 1—For testing dry cells, 0-50 ampere DC
. of SEVEN TUBES! The power tube, it of the —AG and ‘DC.  You csn find trouble more quickly 1cale DOCKOt MELAr..ccneu.eesaecerss vneens $ .78

S-volt type, may be heated from the S-volt cen- Without it you can’t tell if a, power transformer second — e — —— —— —— o S— — a—

tral winding. 5-volt power tubes in push-pu ary is delivering voltage. 10- di money-back _guaranty ' ” hi
may be heated from this winding. T i T Tk Tmf ] el ot "‘;""9 G‘:f)e Shipment
GUARANTY RADIO GOODS CO., GUARANTY RAO1O ns Go.,
cl::a,lc'js’ﬁm‘:c‘fd‘“%il:';fctc‘:g‘;;d 1::“&: exact | 145 Wost d5th Streot, NdY.)Clu 145 West d3th Street, Now Yok City.
3
with the aid of an impedance bridge, accounts for e (‘:at L;"' el L 0' :zo volts AC and DC bigb ustpeastilety Broadway
absence of hum otherwise caused by the last tube losnejjgelipg atguonce jone 8! Bend me the following individual meters (quantity in
registance voltmeter, accurate to 1% plus or minus (Cat >
when heated directly with AC. The heater type No. 800); meter equipped with S-ft ecrd, moulded ®ip square) :
gibes al'ch c:du{ecﬂy htgaée(%) bi CAth since the receptueleu,[ tips and h’annr il . (O Cat. Ne 0O Cat. No. O Cat. No.
ament that glows is fe y ut communi- Put eross in proper sgnare below.
cates heat to the cathode or electron emitter. O $7.00 enclosed O Cat. Ne. {1 Cat. No. O Cat. No.
The heater type tube is rcprcscnted by the 227, |: ’ P
excellent as radio amplifier and audio. amplifier, | QI m"':“(_ pay postman $7.00 plus few cents extra (@ NAME g, o ooneinsnhe o copg sl satie AT
and the exclusive type of AC detector tube. Also poxtay
the new AC screen grid tubes, with the same ADDRESS M. oo i Bl o e paer i TS o
filament voltage and current, are of the heater UNGIDE e enaeeeain IR v gt oote P el RN
type. - tull . f CITY.. . fla Vil s R STATE....... 4
The transformer " beautifully nished in Addres T U S Ut L A e x wl -
crackled glossy black with bakelite front, and " TEN-DAY MONEY-B8ACK ABSOLUTE GUARANTY
comes equipped with 52.inch AC cable with plug. | CItYy worvvrvvenennnnnes Gl Btate.....oocniunn. - -
Six riveted mounting holes for baseboard or : - -

subpanel. Size, 38; in. high, 28§ in. wide, 3 in.

deep. Shipping weight, 6 Ibs. DYNAMI C BAFFLE

Cat. F226A, for 50-to-60 cycles, 105-to0-120 volts

VICTOREEN
Super Coils

................. A& o ob 04000 0 R dy-
ayhd Pnce s E;$n|e:;?sslgUl|tth: \v';;( .nrl.nyke'yd'y.mnylt 00 er:,e for Free Blueprints of
. vou want it for. Cane sides, emen bask ew Victoreen Circults
Guaranty Radio Goods Co. De fuxe finlsh. 8lze, 24x24 Inshes...... Geo. W. Walker Co.
10 GOODS CO, 2825 Chester Avenue
145 West 45th St GUARANTY RAD Dept, B Clevelasro.

145 West 45th Strest. New York Clty

N. Y. City
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New Style DeLuxe Leatherette Carrying Case FREE
with each Jiffy Tester! |

This combination of meters tests all standard tubes, including the new AC screen grid tubes and the
new 245 tube, making thirteen tests in 414, minutes ! Instruction sheet gives these tests in detail.
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A. PORTABLE testing laboratory is yours . oy ) o HE new carrying case, which ia
£} when you possess a combination Jiffy : & g furnished. FREE with each order
Tester, for then you can measure the filament and for a Combination Jiffy Tester, contains

. . he entire outfit, includ he th

te voltages of all standard tubes, including AC t , including the three meters,
g:%es, and all standard battery-operateof or AC screen grid - cable and plug, and three ada’}:‘ngrs (one for 4-
tubes: also plate voltages up to 500 volts on a high re- ong tubes, two for 199 tubes). This case is 1034x

p
Y/ 27 L 3
sistance meter that is 99% accurate; also plate current. lock. The ca?fxiss/zmaggdofhas:r:rll;kaoggm:vritll:‘el)cl:f:kalllga'til)xrec:'teet?e‘v:v:ﬁ?;.
e " , Wit p
The Jiffy Tester consists of a 0-20, 0-100 milliammeter, with change-

over switch and a 0-10 volt AC and DC voltmeter (same meter reads . t’ll;o operate, remove a tube from the receiver, place the cable plug
both), with two sockets, one for 5-prong, the other for 4-prong tubes; ol ,If vacant receiver socket, put the tube in the proper socket of
a grid bias switch and two binding posts to which are attached the est;:r, connect the high resistance meter to the two binding posts,
the cords of the high resi‘(sitance voltmeter; also built-in cable with 5- and you’re all set to make the thirteen vital tests in 4% minutes!
rong plug and 4-prong adapter, so that .connections in a receiver are By . .. X ¥
g'an;‘fcx")reg to the 12I‘es{ger aupt’om;tically. Not only can you test tubes, tost‘; %Oflf‘})'natlon Jifly Tester is just the thing for service men, cus-
but also opens or shorts in a receiver, continuity, bias, oscillation, etc. P 500‘2 ers, experimenters, students, teachers and factories. Order
The instruction sheet tells all about these tests. : Jiffy 500 The price is only $14.50.

- : : : IfaO-GOOACaridDC igh i 4
In addition you can test screen grid tubes by connecting a special 4 o high resistance meter (99% accurate
cable, with clip to control grid (cap of tube) and other end of special desired, so Louse electricity line voltage and power transf%rmer volt;g;:
cable to the clip in the set that went to the cap before the tube was can be measured, as well as plate voltage, instead of the 0-500° DC
transferred to the tester. voltmeter, order “Jiffy 600” at $15.50.

GUARANTY  RADIO GOODS CO.,, 145 W. 45 St., N. Y. City. (Just East of Broadway).

() Please ship at once on 5-day money-back guaranty one “Jiffy 500, at $14.50, consisting of

(1) One Two-in-One 0 to 10 voltmeter for AC and DC. Same meter reads both. Scale
especially legible at 132 to 7} volts. This meter reads the AC and DC filament voltages.

(2) Oue DOUBLE reading DC milliammeter, 0 to 20 and 0 to 100 milliamperes, with change-
over switch. This reads plate current,

(3) One 0-500 volts high resistance voltmeter, 9% accurate; with tipped 30" cord to xﬁeasure

B voltages.

“@ Ol:le S-pgong plug with 30" cord for AC detector tubes, etc., and one 4-prong adapter for
other tubes.

(‘5; One grid switch to change bias. (9) One handsome moire metal case.

(6) One 5-prong socket. (10) One instruction sheet.

(7) One 4-prong socket. (11) One de luxe carrying case.

(8) Two binding posts. (12) One screen grid special cable.

00 If 0-300 DC high resistance 99% accurate voltmeter is preferred to 0-500, put check here.
Price is same, $14.50. _

[J Same as above, except substitute a 0-600-volt AC and. DC high resistance 99% accurate

voltmeter (same meter reads both) for the 0-500 DC ‘meter. Price $15.50,

NAME .......... SO R e oot A< R . =
ADDRESS * _.ilv0vsue s s niommesnsn Ses S S= 1 S SRS L0,k Mg DAL, P LR
CITY ..... el B s oot A N T TATE S, ot o

"""" i ] l The new de luve leatherette carrying case is

FIVE-DAY MONEY-BACK GUARANTY l A oG handy. - Sise 103" long, 7%




