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"JIFFY TESTER" Pays You Profits!
"Something wrong with my

set!"
How often is this complaint

made? The problem is to find
the trouble in a jiffy; save time,
worry, earn money. -

"Jiffy Tester" turns the trick
quickly!

The 6 -prong Plug
fits 5 -prong AO tube
socket of receiver.
The 4 -prong adapter
eonverts the plug for
tests et 4, -prong
tubes.

Jiffy Tube and Set Tester, consisting of 0-20, 6-100
combination milliamme-
ter. 0-10 AC and DC

voltmeter and 0-300 high
resistance voltmeter
(Cat. No. 215 - 346
Comb.). $13.50
If 0-500 high resistance voltmeter is desired, instead
of 0-30), order Cat. No. 215-347 at $14.50.

The 215 Jiffy Tester makes twelve vital tests in 4% minutes, locates ,
trouble, ends fuss, saves you time and nerves, and makes money for you,
because you get the same pay for doing the same job quickly and scien-
tifully as you can get for doing it slowly and unscientifically. The Tester
is built to withstand hard knocks and rough usage.

Even More Accurate than Your Work Requires
The meters are accurate to 5% plus or minus,

which is more than ample for service work, home
experimenting, and all other needs, except com-
mercial laboratory testing.

Twice as great accuracy costs four times as
much. Note how extremely low the price is. You
cannot buy any other such Tester at anywhere
near that price. Great production makes possible
our low price.

Cat. No. 215-346 Comb. Consists of:
(I) One newly -designed Two -In -One 0 to 10 voltmeter for AC and DC. Sass

meter reads both. Seale especially legible at 1 to VA volts. This meter
reads the AC lnd DC filament voltages.

(2) One DOUBLE reading DO milllammeter, 0 b 20 and 0 to 100 milliamPerea,
with changeover switch. This reads plate current, which Is always DO Inall sets.

(3) One 0-300 volts high resistance voltmeter. No. 346, with tipped 40" cord b
measure B voltages.

(4) One 5 -prong plug with 30" cord for AO detector tubes. etc., and ens4 -prong adapter for other tubes.
(5) One grid switch to change bias. (8) Two binding posts.(6) One 5 -prong socket. (9) One handsome noire metal ease.(7) One 4 -prong socket. (10) One instruction sheet.

[Note: A pair of adapters for UV199 tubes, Cat. No. 999, at $1 extra.
These are not sold except with 215-346 Comb. on 215-347 Comb.]

Individual Meters for Portable or Panel Use

0-300 hien resistance
voltmeter, for testing all
B voltages up to 300.
30" tipped cord. Nickel
finished case. Cat. No.
346 $4.50

Cat. No. 326 Cat. No. 390
The panel voltmeter Cat. No.

326 reads DO voltages, 0-6.
Put one on any buld,
using DC tubes

net you
$1.i65

The panel milliainmeter, Cat.
No. 390, reads 0 -100. This is
much more current than any set
is likely to draw, so you can
read the total B current drain
of any net $1.65

POCKET AND PORTABLE
VOLTMETERS

No. 8 -For testing A batteries, dry or stor-
age, 0-8 volts DC scale

No. 10 -For testing A batteries, dry or stor-
age, 0-10 volts D0 scale

No. 13 -For testing A batteries, dry or stor-
age, 0-16 volts DC scale 1.65

No. 50 -For testing B batteries, dry or stor-
age, but not for B eliminators, 0-50 volts

DC scale
No. 39 -For testing B batteries, dry or stor-

age, but not for B eliminators, 0-100 volts
DC scale 1.85

No. 40 -For testing A and B batteries, dry
storage, but not for B eliminators; double

reading, 0-8 volts and 0-100 volts DC scale 2.25
No. 42-5Por testing B batteries, dry or stor-

age, but not for B eliminators; 0-150 volts
DC scale 2.00

No. 346 -For testing B voltage, including
eliminators. High resistance water 0-300
volts DC scale 4.50

No. 347 -Same as No. 346, except that scale
is 0-500 volts 5.50

No. 348 -For testing AC current supply line,
portable, 0-150 volts 4.50

PANEL AC VOLTMETERS
(Panel meters take 2-5/64" hole)

No. 551 -For reading 0-15 volts AC $2.25
No. 352 -For reading 0-10 volts AC 2.25
No. 353 -For reading 0-6 volts AC 2.25

(See No. 348 under "Pocket and Portable
Voltmeters.)

$1.135

1.65

1.63

Cat. No. 218 Voltage Regulator, to save
life of AC tubes $5.00

PANEL VOLTMETERS
No. 335 -For reading DC voltage
No. 310 -For reading DC voltage
No. 316 -For reading DC voltage
Na 326 -For reading DC voltage
No. 337 -For reading DC voltage
No. 339 -For reading DC voltage
No. 342 -For reading DC voltages
No. 340 -For reading DC voltage

ing, 0-8 volts, 0 -100 volts

s, 0-8 volts, $1.65
s, 0 -10 volts, 1.65
a, 0-16 volts, 1.65
s, 0-6 volts, 1.65
s, 0 -50 volts, 1.05
e, 0-100 volts, 1.75
, 0-150 volts, 1.76
s, double read-

. 2.25

VOLTAMMETERS
No. 18 -For testing amperage of dry cell A

batteries and voltage of dry or storage A
batteries, double readihg, 0 -8 volts, and
0-40 amperes DC $1.85

No. 35 -For testing amperage of dry cell A
batteries and voltage of B batteries (not B
eliminators) ; double reading, 0-50 volts, 0-40
amperes DO 2.00

PANEL M ILL !AMMETERS
No. 311 -For reading 0-10 milliamperes DC $1.95No. 325 -For reading 0 -25 milliamperes DC 1.85No. 350 -For reading 0-50 milliamperes DC 1.65No. 390 -For reading 0-100 milliamperes DC 1.65No. 399 -For reading 0-300 milliamperes DC 1.65No. 394-Thr reading 0-400 milliamperes DC 1.65

VOLTAGE REGULATOR
No. 218 -For preventing excess voltage on the

filament and cathode of AC tubes, by com-
pensating for excess line voltage $5.00

I

I

I

I

1

I

POCKET AMMETER
No. 1 -For testing dry cells, 0 -40 ampere DCscale pocket meter $1.50
DC PIN JACK VOLTMETERS
No. 306 -For Radio's' No. 25 and 28, 0-6 volts

DC $2.56No, 308 -For No. 20 Radiola, 0-6 volts DC 2.50No. 307 -Desk type voltmeter with cord, 0-4volts DC 2.60
6 -VOLT A BATTERY

CHARGE TESTER
No. 23 -For showing when 6 -volt A batteryneeds charging and when to stop charging;shows condition of battery at all times $185

PANEL AMMETER
No. 338 -For reading amperage, 0-10 amperesDC

$1.65

GUARANTY RADIO GOODS
145 West 45th Street, New York City.

Just East of Broadway

13 Please send me at once, by parcel post, on a 10 -day money -back guaranty, one Jiffy Test Outfit, OM -slating of one No. 215 and one No. 346 combination,for which I will pay the postman $13.50, plus a fewcents extra for postage.
G If 0.500 volts, high resistance voltmeter No. 34fis preferred, put cross in square and pay $14.50Plus postage, instead of $18.50, plus postage.0 One No. 215 and one No. 346, with two adapters,for UV199 tubes, $14.50.
0 One No. 215 and one No. 847, with two adaptersfor UV199 tubes $15.50.
 One No. 215 alone, $10.00.
0 One No. 846 alone, $4.50.
 One No. 347 alone. $5.50.
Send me the following individual
square) :
0 Cat. No.
0 Cat. No. 0 Cat No,

Cat No.

meters (quantity to

0 Cat No.
0 Cit. No.

NAME

ADDRESS

CITY STATE
TEN-DAY MONEY -BACK ABSOLUTE GUARANTYI
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Dead Spots Ascribed to Rocks
REALLOCATION GEOLOGY CHIEF

HERE TO STAY, THINKS FADING

SAYS LAFOUNT DUE TO GRANITE
By Harold A. La fount

Federal Radio Commissioner

You have become accustomed to your
auto, electric range, sewing machine, etc.
Millions of people have also become ac-
customed to and acquainted with the
radio. It responds readily to your
and your favorite stations immediately
accept your invitation to present their
programs in your home.

Sets Are Standard Now
You know exactly where to locate them

on the dial of your receiving set, but you
were slightly inconvenienced on Novem-
ber 11th because of the rearrangement
of broadcasting stations in the country
effective at that time. You found it
necessary to remark your dial or to learn
new points at which your favorite stations
will respond.

During the past few years many
changes and improvements .have been
made, until today a radio receiving set
is almost as standard as an electric range,
automobile, etc. With a rather modern
set the advantages expected to result from
the new rearrangement of radio stations
will be readily detected, and, without
doubt, appreciated.

40 Cleared Channels
In making assignments of radio sta-

tions under this new plan, some 40 were
assigned to operate on exclusive channels.
No interference should he experienced in
the reception of their programs. Your
ability to hear these stations will de-
pend upon their distance from you, their
power, and favorable reception conditions.
In order to make these particular pro-
grams available to the largest possible
audience some of the stations will be
permitted to use 50 kilowatt power.

This done in order that the Radio Com-
mission may have an opportunity to de-
termine the effect of high -power trans-
mission.

Will Not Disturb Assignments
The new arrangement of stations will

not have to be disturbed except individ-
ual cases, in other words, when you mark
your dial it will likely be unnecessary to
do so again for a few years, depending
of course upon the broadcasting stations
themselves.

Public Backs Roxy
on 'Heavier' Music

The policy instituted by S. L.
Rothafel (Roxy), of broadcasting
symphony concerts for the Sunday
afternoon hour from the studio of
the Roxy Theatre, has won the
approval of the radio audience.
Letters have reached him from
radio fans, indorsing this depar-
ture, and although there have been
a few requests from some for a
return to the old policy of the
"Stroll," song and instrumental
music in a lighter vein, those who
favor the symphony concerts on
Sunday afternoons are in the ma-
jority.

FULL NIGHT RIGHT

ASKED FOR WSAI
Cincinnati.

False assurance that WSAI would be
allowed to operate with full time on a
cleared channel has been given the sta-
tion's supporters by the revised realloca-
tion order of Federal Commission.

According to the announcement, WSAI
was given "full time" on 800 kilocycles.
However, the statement later was made
that this announcement was a "#Mistake"
and that WSAI would be allowed full
time operation only in the daytime, being
forced to close down as soon as darkness
linked Cincinnati and Ft. Worth, Texas,
where the 800 kilocycle wave also is given
to station WBAP which shares time with
KTHS, Hot Springs, Arkansas.

Powet Crosley, Jr., president of the
Crosley Radio Corporation, which oper-
ates WSAI and owns WLW, said:

"Giving WSAI permission to operate
only in the daytime in no way takes care
of the people in this part of the country
who depend on the station for chain pro-
grams and the other diversified programs
and the other diversified programs of
WSAI.

"The Commission does not yet seem
to recognize that what listeners have been
asking for is the right to operate, WSAI
as a regional station with full time."

CANADIAN CHAIN GROWS
Montreal, Canada

Further extension to the chain broad-
casting of the radio department of the
Canadian National Railways was achieved
when CJGX, Yorkton, Saskatchewan,
formed a new link in the western section
of the service.

Washington.
Much interest is now being shown by

radio° engineers and geologists in the
theory that fading, "dead spots" and
kindred phenomena are caused by condi-
tions in the ground rather than in the air.
It has been discovered that freakish radio
reception is usually associated with large
areas of granite and other igneous rocks.

Most of the New England country is
granite, much of the Rockies and the
Sierra Nevadas is also granite or other
igneous rocks. Much granite exists also
along the Southern Seaboard in the
Appalachians. Reception is generally
poor and freakish in these areas. But
on the great plains in the Mississippi
Valley, where there is practically no
granite, radio reception is exceptionally
good.

Recommends Investigation
Dr. George Otis Smith, director of the

United States Geological Survey, states
that the connection betwen radio trans-
mission and geologic structure must be
investigated and that the work will be
undertaken as soon as ways and means are
found. Commissioner Orestes H. Cald-
well, who is an amateur geologist as well
as a radio engineer, urges that the work
be undertaken, and the Naval Research
Laboratory, Bellevue, D. C. is considering
an investigation.

Dr. John H. Dellinger, chief engineer
of the Federal Radio Commission, thinks
that the findings of such surveys should
be collated with existing knowledge of
the peculiarities of radio waves with the
object of solving the maze of scientific
problems in the radio field.

The present belief is that lack of distant
reception in certain localities is due to
regional atmospheric conditions, to geo-
graphical contour of certain sections of
the country, to the magnetic effects of
metal deposits and to extensive steel
structures.

Cites WBZ Instance
In connection with the possible effects

of geological structure on radio reception,
Commissioner Caldwell points out that
WBZ, Springfield, Mass. could not be
heard satisfactorily in Boston, only 90
miles away, and that it was necessary to
establish WBZA in Boston and send the
programs by synchronized land wire from
the station in Springfield. The rock in
this section is mostly granite.
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LIVING BOARD

USED WOODEN

ONE FOR WAVES
Washington.

A breadboard, such as formerly was
popular for a subpanel, was used as the
working model for determining the re-
allocation that went into effect Sunday,
November 11th, except that the working
board was much larger -7X ft. by 2X. ft.
Pencil marks designated the 90 channels
into which the 619 stations were to be
put. This board was hung from the ceil-
ing of the allocation room of the Federal
Radio Commission.

There were 96 channel markings or
divisions, as there are six exclusive Cana-
dian channels. These six had to be reck-
oned with, because of proximity of some
United States stations to Canadian chan-
nels.

Hooks and Tags Used
From each channel division were sus-

pended metal hooks, each one tagged for
a station to be accomodated. There was
much shifting of hooks and tags before
anything resembling a workable structure
was created.

Only one man was permitted to shift
the hooks and tags, and then only with
the assent of the full membership of the
Commission, to avoid "spoiling the whole
works."

Engineers were consulted in perfecting
the reallocation. They included Dr. John
H. Dellinger, chief engineer of the Com-
mission, on temporary leave from the
Bureau of Standards ; John V. L. Hogan,
of New York, inventor of the ganged
condenser; and Prof. C. M. Jansky, of the
University of Minnesota.

There has been some talk of ultimately

Dynamic Speaker
Officialy Defined

The Radio Manufacturers Asso-
ciation, Inc., has defined a dynamic
speaker as follows :

"A Dynamic Speaker is' one in
which a portion of the conductor
carrying the alternating signal cur-
rent is a part of the moving system,
the force producing the motion be-
ing due to the location of this con-
ductor in a magnetic field."

putting the board in
seum.

A smaller board is hung in Commis-
sioner Orestes H. Caldwell's private of-
fice. He made it himself.

the National Mu-

DAVIS LAW CALLED

WASTER OF WAVES
Washington.

Greater discretionary powers to the
Federal Radio Commission in the assign-
ment of frequencies, power and periods
of operation was urged in a unanimously
adopted resolution by the National Asso-
ciation of Broadcasters at the final ses-
sion of their convention here. An amend-
ment to the Radio Act granting this in-
crease was suggested.

The Association declared that under the
Davis amendment the Radio law imposes
too drastic limitations on the Commission,
and that the changes sought would permit
the Commission to "better serve public
interest, convenience and necessity." The
Association declared in its resolution that
the broadcast facilities of the country are
being subjected to wastage in the inflex-
ible assignments of frequencies to States
in the various zones.'

Talkers Make Hot Stuff
Out of Cold Statistics

Washington.
Members of the Department of Agri-

culture staff in Washington are learn-
ing radio speaking.

Each week -day noon except Saturday,
said Morse Salisbury, Chief of the Radio
Service, department workers are speak-
ing to an audience of some 400,000 farm
families in the daylight reception areas of
a network of 15 stations associated with
the National Broadcasting Company,
which is sponsoring an official 15 -minute
information program by the Department.

Many of the speakers have had no
previous radio experience, although all
of them are accustomed to addressing
audiences from the platform in the course
of their work. Under the direction of
the Department Radio Service, the no-
vices at radio speaking are rapidly
mastering the technique, however.

Learn the Tricks.
"We have been pleased by the uni-

formly high quality of the voices of the
Department of Agriculture speakers,"
Frank E. Mullen, agricultural director
of the National Broadcasting Company,
told him, Mr. Salisbury said.

'reparationof the talks, Mr. Salisbury
said, is a new experience to many De-
partmental workers. They are assisted

by writers of the Department Radio
Service and editorial workers of the bu-
reaus.

They have found that columns of sta-
tistics simply cannot be put across in
brief radio talks ; that devices of word-
ing and of repetition, rather than em-
phatic style of delivery, serve to drive
home important facts; and that every
word must count, for effective radio talk
is somewhat slower than usual speed of
reading aloud, about 120 words a minute.

Stations on List.
The noonday program is broadcast

from 12:15 to 12:30, Central Standard
Time, which means 1:15 to 1:30 for list-
eners of KDKA, Pittsburgh, the only
Eastern time belt station on the net-
work; and 11:15 to 11:30 for the au-
dience of KOA, Denver, likewise the only
Mountain Time belt station.

The complete list of stations broad-
casting the noontime Department of
Agriculture program follows : KYW, Chi-
cago; KDKA, Pittsburgh; WCCO, Mine-
napolis-St. Paul; WOC, Davenport;
WHO, Des Moines; ,WOW, Omaha;
WDAF, Kansas City; KWK, St. Louis;
KVOO, Tulsa; WOAI, San Antonio;
WHAS, Lousville; WSM, Nashville;
WSB, Atlanta; and KOA, Denver.

BETTER DEAL

WANTED FOR

STILL PICTURES
Washington.

Edgar H. Felix, a radio engineer of
New York, has written to Commissioner
Orestes H. Caldwell urging that the
"-very radical differences" between still
picture and television radio transmission
should be taken into consideration by the
Federal Radio Commission in its proposed
regulation of visual transmission in the
broadcast band.

The two modes of visual transmission,
said Mr. Felix, "are considered as one
problem by the Commission, but they
differ so radically in technical aspects and
prospective fields of service that their
respective statuses should be established
separately." -

Mr. Felix points out that still pictures
can be transmitted, successfully over a
broadcast channel simultaneously with the
tonal program without any interference,
while acceptable television images cannot
be broadcast at all in the width of channel
established for broadcastking. Therefore
he urges' that still pictures be permitted
in the brodacast band and channels for
television transmission be established, in
the short wave region where adequate
frequency bands can be provided for it.
He further pointed out that still pictures
can be received with ordinary broadcast
receivers with only a simple attachment
whereas television images required a more
complex arrangement for successful re-
ception.

Stations' Power Low
Near .Canadian Border

Washington.
The Federal Radio Commission through

Commissioner Orestes H. Caldwell has
advised C. P. Edwards, Canadian Director
of Radio, that under the reallocation
plan, which went into effect November
11th, "no station within approximately
250 miles of the border is using more
than 250 watts."

"On the United States -shared chanels,"
Mr. Caldwell said in a telegram to Mr
Edwards, "the Commission has established
a policy of granting to three times the
night power for use during daytime until
local sundown."

Minister Gets Permit
for Pittsburgh Station

Washington.
# The Federal Radio Commission

granted the application of Rev. John
Sproul of Pittsburgh for construction
permit to erect a 100 watt station in
Pittsburgh to operate on 1,500 k.c.

The Commission granted XVI of Ta-
koma, Wash., 90 days extension on its
construction permit, the time specified in
the original- permit having not yet ex-
pired.

PAT KILEY EXPANDS
Pat Kiley is in new quarters at 140

Liberty Street, New York City. Grow-
ing business forced this manufacturers'
representative to expand to larger guar-

. ters. The telephone number is Rector
2386. He represents the B. B. I. products
and Aitnone furniture.
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Broadcast Band Open to Television
Limited Use Authorized in Higher Frequencies, Too

Washington.
Television and picture transmission

will be permitted on the broadcast hand
until January 1, 1929, but under "rigid
conditions designed to prevent interfer-
ence with reception from broadcasting
stations," the Federal Radio Commission
announced in General Order No. 50.

The' question which has been before
the Commission, in connection with the
order, was whether to permit visual
broadcasting in the broadcast band, with-
in the reach of listeners, or assign it to
the short wave band, where technical
equipment is needed for reception,

Full Text of Order.
The full text of the order follows :
"Picture and television transmission for

general reception by the public will be
referred to herein by the Commission as
picture broadcasting and television broad-
casting.

"Picture broadcasting and television

broadcasting, will be permitted (but only
upon written application to, and, formal
authority from, the Commission) on fre-
quencies above 1,500 kilocycles, the ex-
act frequencies, or bands of frequencies,
to be determined by further order of the.

Commission.

Broadcast Band Opened.

Between the date of this order and
January 1, 1929, picture broadcasting and

television broadcasting will be per-
mitted to a limited extent (but only upon
written application to, and from authority
from, the Commission) in the broadcast
band between 550 and 1,500 kilocycles,
subject, however to rigid conditions de-
signed to prevent interference with re-
ception from broadcasting stations.
Among such conditions will be the fol-
lowing :

"1. That the band of frequencies occu-
pied by any such transmission shall not
be wider than 10 kilocycles, and

"2. That such picture broadcasting and
television broadcasting be limited to
periods of not more than one hour per
day at a time of the day other than
between 6 p. m. and 11 p. m.

Results Will Tell
"The extent to which picture broadcast-

ing and television broadcasting in the '
broadcast band of frequencies will be
permitted to take place after January 1,
1929, if at all, will be determined by
later orders of the Commission, which
will depend on investigation by the Com-
mission of the results of permitting such
operation with respect to interference
and the popularity of such transmission
with the general public, and will further
depend upon the interpretation which the
Commission shall be advised is proper of
the obligations of the United States under
the International Radio Telegraph Con-
vention of 1927 with respect to per-
mitting anything other than telephonic
transmission in the broadcast band."

HEADWAY WON

ON STANDARDS

FOR TELEVISION
Chicago.

The leading figures in television inven-
tion and experiments in the United States
and Great Britain met here under the
auspices of the Radio Manufacturers
Association to consider the standardiza-
tion of television practices and termi-
nology. Among the prominent figures
in the radio industry and television ex-
perimentation who attended the "first-
time -in -history" meeting were President
H. K Frost of the R. M. A.; H. B.
Richmond, of Cambridge, Mass., Director
of the R. M A. Engineering Division; Dr.
C. Francis Jenkins, of Washington, D. C.;
and Captain W. G. Jarrard of the Baird
Television System of Great Britain.

Vision by Radio

Television' was officially defined by the
meeting as "vision by radio," which in-
cludes various forms of the new radio art
being developed by the television experi-
ments. In terminology the R. M. A. com-
mittee followed in part the terminology
developed in the motion picture industry.
Thus the term "frame" was adopted for
the unit picture seen in the television
receiver.

It was evident to the committee that
the art of television was too new to at-
tempt at this time any definite standards.
It was equally' obvious, to the committee,
however, that carefully -thought-out work-
ing recommendations would be of great
value to television development. With
this in mind, the committee made several
recommendations which the various ex-,
perimenters agreed to follow.

"Natural" Development Chosen

Regarding the method of developing
the picture, the committee found it best
to follow the accepted practice with which
we are all familiar from reading and writ-
ing, namely, that the picture be developed

Portable Transmitter
Used in Beating Races

Baltimore, Md.
A portable transmitter, with a

key, to send code, is said to be used
by a frequenter of the horse races
at Laurel, to get the results to
customers, so they can "eliminate
the hazards."

Bookmakers noticed that "kill-
ings" were being made and are re-
ported to have fought shy of
strangers for several weeks.

in uninterrupted sequence from top to
bottom and from left to right:

The number of lines per frame recom-
mended was 48, as this has found widest
acceptance and seems to be a satisfactory
one.

15 Pictures Per Second

The number of frames per second re-
commended was fifteen. While sixteen
was a desirable number from the view
point of optics, it was not suitable from
the view point of synchronization on 60
cycle electric power lines. Since the
number 15 can be obtained easily with
standard gear ratios and standard syn-
chronous motors, that was chosen. Thus
the number of lines per second will be
720 in the system adopted.

The various members of the R. M. A.
on television standardization will make
further studies on the subject and will
report their findings at another meeting.

Yale -Princeton Game
On Air on Saturday

The National Broadcasting Company
will send out two football, games, Satur-
day, November 17th. The game between
University of Chicago and University of
Illinois, at Chicago, will begin at 2:45
p. m., E. S. T. Graham McNamee will
announce over WJZ, WHAM and KYW.

Yale -Princeton at Princeton, at 1:45
p. m., E. S. T., with Phillips Carlin an-
nouncing, will go over WEAF, WEEI,
WTIC, WLIT, WRC, WGY, WGR,
WCAE, KSD, KPRC and WHAS.

DISSENT MADE

ON TELEVISION

BY CHAIRMAN
WASHINGTON

The television assignment order of the
Federal Radio Commission was adopted
over the objection of the chairman, Ira
Robinson. He said in dissenting :

"I regret that the commission has admitted
television to the broadcasting band. The
best engineers say that the time has not
yet arrived for this, notably Dr. Goldsmith
of the Radio Corporation of America.

Dellinger Dubious
"Our own chief engineer, Dr. Dellinger

of the Bureau of Standards, has cautioned
us against too forward an action in this
particular. Besides, our own knowledge of
affairs should dictate a delay. The Ameri-
can public have for several years been en-
tertained by broadcast programs of speech
and music." Why give them a whistle or
blur as to a part of the time in which they
have received so long something intelli-
gible and entertaining? "The merest
minority of the public have receivers for pic-
tures. When one gets the picture, as far as
developed today, what utility is it? It is of
no value compared with the spoken word.

Post -Midnight Suggested
"A dark silhouette means little in enter-

tainment and interest to the American pub-
lic.

"All the necessary experimentation to
forward and perfect television could take
place between the hours of midnight and six
in the morning. Why disturb that which the
public has become used to, by freak whistle
or confusion?"

A. ATWATER KENT has broken
ground for a new $3,000,000 factory which
will double the size and capacity of his
present 16% -acre plant, making it the
biggest radio factory in the world and
one of the largest industries in the United
States.

Contractors are under penalty to com-
plete the building by May 1, 1929.



6 RADIO WORLD November 17, 1928

MESSAGE FROM

MARS IS STILL

ONLY A PLAY
London.

Dr. Mansfield Robinson, world's cham-
pion experimenter in the realm of radio
communication with Mars, now turns to
America in his confident effort to deter-
mine what's doing on the great planet.

He paid seven shillings sixpence to
send some dots and dashes on 18,700
meters, the message being directed to-
ward Mars by the British Post Office,
as well as may be. Professor A. M. Low
said he felt he ought to place at Dr.
Robinson's disposal the facilities of the
laboratory for such a noble experiment.

Wrong Wavelength.
An all-night vigil was maintained, but

not a peep from Mars was heard. This
convinced Dr. Robinson that his own
message had not gone through, but he
was not surprised, since Mars was as-
signed to 30,000 meters in the celestial
reallocation, and it is useless to send on
18,700. He obtained his information
about the wavelength through telepathic
communication with a woman on Mars,
he explained.'

"The Post Office wavelength does not
penetrate the Heaviside layer, anyway,"
continued the doctor. "Therefore the sig-
nals, instead of going straight on to Mars,
are diverted around the world.

Looks to America
"My hope is that some American mil-

lionaire will erect a station that will he
specially high powered, and be tuned to
the proper wavelength of 30,000 meters,
so that we can allay the disappointment of
the Martians, who want to receive our
messages, but who laugh at our back -

Uniform Serial Law
Proposed by Trade
To protect better the public,

which 'the radio industry is endeav-
oring to serve, the Federated Radio
Trade Association has compiled a
survey of Serial Number Laws
throughout the United States. It is
found that legislation protecting ra-
dio merchandise from removal and
defacement of serial numbers is to-
tally lacking. Should the consumer
have his set stolen, he has no means
whatever of identifying it if the
serial number has been removed.
Also there is no means of tracing
sets to the dealers and jobbers who
sold them, whereby the factory
would be justified in backing up its
guarantee. The Federated 'is draft-
ing a model bill for presentation in
State legislatures.

The annual Convention will be
be held in Buffalo, February 18,
19, and 20.

wardness in science, since they have got
rid of static, and as yet we have no
remedy for this."

WGBS Night Studio
Established in Hotel

WGBS, the Gimbel Bros. station in N. Y.
City, has opened new studios in the Hotel
Lincoln, on 44th Street. The familiar
"Crystal Studio" in the Gimbel Bros. store
building, 33d Street and Sixth Avenue,
continues as the scene of activity by day,
for all WGBS programs between 9 a.m.
and 5 p.m. On WGBS' "long nights"
(Sunday, Monday, Wednesday and Fri-
day) the staff is transferred to the hotel
studio, to, hold forth from 5 p.m. until
midnight or later. It is from the hotel
studio that Herman Bernard, managing
editor of RADIO WORLD, broadcasts on
radio topics each Friday at 5.40 p.m.

Pep Up Your Set Now
for the Reallocation

On November 11th the new wavelength,
power and time allocations of the Federal
Radio Commission went into effect. It
now is up to us to get our sets in best con-
dition. Many( receivers have grown in-
sensitive during long use.

Perhaps the easiest manner to improve
the sensitivity of the usual receiver is to
begin with the antenna and ground system.
While almost any kind of antenna will serve
for powerful local signals, it takes an effici-
ent antenna to bring in the DX signals.
Furthermore, even the good antenna may
become a poor one in time, especially if it
has bare wire which can accumulate a high -
resistance coating of soot, dirt and oxide
from exposure to the elements.

(Ground is Important
The ground is usually of greater import-

ance than the antenna. Some radio enthusi-
asts make use of several grounds, with  a
switching system for selecting any single
or combination ground in DX work.

Much trouble can be saved if a 'good soc-
ket antenna, plug is used, especially, where
the locality is known to be a poor one for
radio. The antenna plug clarostat serves
to provide the electric wiring as the wave
intercepter, in some cases including the

electric distributing system for miles.
Furthermore, an excellent ground may be
had by connecting to the screw of the usual
brass plate of the wall outlet. In this way,
no outside antenna and long ground lead
are required for DX activities.

With the maximum signal pick-up possi-
ble, the next step is to look over the re-
ceiver. The first point which attracts our
attention to the' RF amplifier. It is operat-
ing at the proper plate voltage? It is sur-
prising how Much more sensitive the receiver
becomes with the proper plate voltage on
the RF tubes.

Detector Circuit
This may be realized by using a suitable

variable high resistance, such as the volume
control clarostat, in the plus RF lead,
shunted by a 1 mfd. condenser.

Another point is the detector. In order
to avoid overloading, many set manufac-
turers use "a rather low grid leak value, so
as to drain off the charge on the grid before
it can distort the tone even necessary for
powerful signals; it mitigates against sensi-
tivity when endeavoring to work with weak
signals. What is advisable, then, is an ad-
justable grid leak, like the grid leak claro-
stat.

YOUTH OF 11

IS RADIO BOSS

OF EXPLORERS
Although not yet 17, Eric Palmer, Jr.,

is in charge of radio for the American -
Brazilian Scientific Expedition to the
Amazon Valley, en route to South
America on the steamship Vandyck.
The expedition is headed by Dr. Jose
Tozzi Calvao of Rio de Janeiro and New
York. The expedition will search for a
lost ancient Phoenician city, explore the
little known Aripuana River and pene-
trate into the jungle farther than either
the Fawcett, Dyott, or Roosevelt expe-
ditions.

Young Palmer will transmit messages
on 20 and 40 meters from a portable
wireless outfit under the call JTC, from
11 P.M. to 1 A.M., Eastern Standard
Time, once the tr4velers get 1,000 miles
inland.

Put to Bed
Last year the Federal Radio Commis-

sion suspended the young man's license
to operate his amateur station, 2ATZ, in
Brooklyn, N. Y., for three months because
he stayed awake all night at the key and
missed meals and school. Since then he
has been graduated from the Radio In-
stitute of America and has a speed of
35 words a minute in code.

Eric Palmer, Sr., is Vice -President of
the Allied Broadcasting Companies, Inc.,
and Eastern Manager of the American
Broadcasting Company, operating a Pacific
Coast network of high power stations
from Los Angeles to Spokane.

Got Son's Messages
While visiting the main station, KJR,

in Seattle, the father received daily mes-
sages via short waves from his son, aided
by members of the- Amateur Radio Relay
League on the West Coast.

Large Baffle. Affords
Advantages, Says R.C.A.

The Radio Corporation of America
made the following announcement :

A new cabinet model receiver with an
electro-dynamic speaker, for operation
from the lighting circuit, was announced
by the Radio Corporation of America.

The circuit of the new Radiola 41 is
of the tuned radio frequency type, utiliz-
ing four UX-226, one UY-227, and one,
210.

An entirely new type of electro-dynamic
speaker is used in Radiola 41. Direct cur-
rent for the field of the pot magnet is
delivered by a junction type rectifier at=
tached to the speaker unit. The loud-
speaker grilled opening is in the upper
portion and the' tuning and volume con-
trols below for convenient chair -height
operation. This arrangement provides the
loudspeaker with an unusually large baffle
area which has decide& advantages for
electro-dynamic type producers.

WLW NOW ON 50 KW
Cincinnati.

Thirty-nine spectacular radio features,
including 29 originating in Cincinnati and
ten radio acts presented as a courtesy to
the Crosley Radio Corporation by the
National Broadcasting Company and ori-
ginating in their New York studios, made
up the five hours of gala radio entertain-
ment, with which the new 50,000 watt
transmitter of WLW was recently dedi-
cated.
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TALK IS CLEAR

AT 9,000 MILES

ON SHORT WAVE
Schenectady, N. Y.

A two-way radio telephone conversation
over a distance of 9,000 miles between
this city and Sydney, Australia, was car-
ried out recently on the General Electric
Company's short wave station W-2XAF,
operating on 31.4 meters, and the Austra-
lian station 2 -ME, operating on 28.5
meters.

The experiment was scheduled for 6
o'clock in the morning, corresponding to
9 o'clock in the evening Australian time,
but the atmospheric conditions prevented
clear communication until 7 o'clock. Re-
ception seemed to be better at the
Australian end than at the American, for
many of the questions and answers from
Australia had to be repeated.

Voices Often Clear
At times the voices were as clear and

intelligible as if they had come from the
other end of a short land line, and at
other times they were lost or rendered
unintelligible by static. Apparently, little
trouble was experienced in Sydney.

A. S. Macdonald, chief engineer of
Amalgamated Wireless Australasia, Ltd.,
presided at the Australian end and in-
troduced the various speakers there. At
the American end, Maurice Prescott and
A. B. Bitt, engineers of the General Elec-
tric Company, conducted the tests.

D. M. Dow, secretary of the Australian
Commission to the United States con-
versed with E. M. Lawton, American
Consul at Sydney, having been introduced
by R. A. Rowlands of the International
General Electric Company. Mr. Dow gave
the bush cry, "Coo-ee," well known to all
his countrymen.

WGY Rebroadcasts
Others participating in the conversa-

tions were A. D. Rothman, of the Austra-
lian Press Association, L. J. Deer of
"The Daily Guardian," Errol Knox of
"The News," Stuart Hawkins, of The
New York "Herald -Tribune," Harry C.
Shaw, of the Keene (N. H.) "Sentinel,"
Charles Rochester, of Schenectady, and
Harold Phelps Stokes of the New York
"Times."

The conversations were broadcast in
this country over WGY, the General
Electric Company's station in Schenec-
tady.

N. Y. State Admitted
to Hearing on WGY

Washington.
Counsel for the Federal Radio Com-

mission, answering the request of Attor-
ney -General Ottinger, of New York State,
for permission to represent the State at
any hearing to be held on an application
by WGY, Schenectady, for a clearer
channel, replied welcoming such repre-
sentation.

THE STOCKHOLDERS of the Chas.
Freshman Co. ratified the merger of
Freshman Co. with the Freed-Eisemann
Radio Corporation.

The identity of Freed-Eisemann will
not be lost, but the same relations of both
lines with the trade will continue.

Dr. Weeks New Chief
of Raytheon Engineers

After being identified for many years
past with the tube development activi-
ties of the Westinghouse organization,
Dr. Paul T. Weeks has joined the Ray-
theon Manufacturing Company of Cam-
bridge, Mass., as Chief Engineer.

Dr. Weeks graduated from Oberlin
College in 1913, and- gained his Ph. D.
degree at Cornell in 1917, followed by
research work with the Bureau of Stand-
ards. During the War he served in the
Radio Development Section of the U. S.
Signal Corps. In 1919 Dr. Weeks joined
the Westinghouse organization and was
assigned to radio tube and radio develop-
ment tube work. Last May, he resigned
to join the Raytheon organization for
developing improved filament and other
types of tubes. Dr. Weeks has several
patents on tube construction, incorporated
in the new Raytheon vacuum tubes.

REALLOCATION STUDIED
A survey of the broadcast reallocation

and other orders of the Federal Radio
Commission and of radio legislation, with
a view to amendment of the law if it is
deemed necessary to perfect broadcast re-
ception, is being undertaken by the Radio
Manufacturers Association, Inc.

EAST'S DX AIM

INCLUDES SIX

MORE IN WEST
A charter has been granted to Allied

Broadcasting Companies, Inc., with offices
at 551 Fifth Avenue, New York City.
This concern will act as representatives
of the ABC network, owned and operated
by the American Broadcasting Company.
It includes KJR, Seattle, Wash.; KGA,
Spokane, Wash.; KEX, Portland, Ore.;
KYA, San Francisco, and KPLA and
KMTR, Los Angeles, all with preferential
channels under the reallocation and using
high power.

Adolph F. Linden is president of the
Allied Broadcasting Companies, Inc., G. A.
Coats, vice-president and treasurer, Eric
H. Palmer, vice-president, and Max Chop -
nick, secretary. Mr. Palmer also will be
eastern manager.

"With cleared avenues for these sta-
tions, we believe that these stations will
become favorite DX targets for listeners
on the Atlantic seaboard," said Mr.
Linden.

TRADIO
IN ADDITION to having completed

the organization of a nation-wide chain
of dealers handling the entire line
Aerovox products, the Aerovox Wireless
Corporation announces the following
chain of metropolitan dealers now hav-
ing Aerovox parts in stock at all times :
Todd Electric Co., 174 Greenwich Street,
78 Cortlandt Street and 85 Cortlandt
Street; Wireless Egert, 179 Greenwich
Street; Heins & Bolet, 68 Cortlandt
Street; Greenwich Radio, 185 Greenwich
Street; Sun Radio, 64 Vesey Street; S.
& S. Radio, 305 West 125th Street, and
Perfection Radio, 58 Cortlandt Street.
A copy of The Research Worker may be
had free upon application to the Aero-
vox Wireless Corporation, 70 Washington
Street, Brooklyn, N. Y. Mention RADIO
WORLD.

ERNEST V. AMY, Julius G. Aceves,
and Frank King have formed the firm of
Amy, Aceves & King, Inc., consulting en-
gineers specializing in radio, with offices
at 55 West 42nd Street, New York City.

The firm aims to serve radio manu-
facturers, broadcasters and others in the
capacity of consulting engineers, design-
ers, and research staff.

ROBERT B. ROSE has been appointed
manufacturer's representative for A. H.
Grebe & Company, Inc. His territory in-
cludes New York City and the following
other New York Counties : Westchester,
Sullivan, Dutchess, Orange, Putnam,
Rockland, Nassau and Suffolk. He con-
ducted the radio departments of large
New York stores.

A STANDARD WARRANTY was
adopted by the Radio Manufacturers
Association, Inc., 11 West Forty-second
street, New York City, of freedom from
defective material and workmanship,
with a 90 -day replacement clause. It is
applicable to parts as well as to sets and
other built-up devices.

GRAMS
A NEW BRANCH sales office has

been established by the Radio Corpora-
tion of America in Dallas, Texas. M. S.
Tinsley, a native of Texas, and formerly
connected with the New York office, is
in charge as Southwestern District sales
manager. In addition to the executive
offices, large warehouse space has been
engaged in Dallas, from which shipments
of radio apparatus will be made direct to
the southwestern territory. The states
which will be served by the new sales and
distribution center include Arkansas, Okla-
homa, Texas, New Mexico and the west-
ern part of Louisiana. District offices
of the Radio Corporation are now lo-
cated in New York, Chicago, San Fran-
cisco and Dallas.

S. J. KESSLER resigned from Allen -
Rogers -Madison to take hold of the new
mail order division established by the
Royal -Eastern Electrical Supply Co., 16-18
West 22nd street, New York City. Royal -
Eastern is one of the largest radio dis-
tributors and has been in business thirty-
one years. Besides the main offices and
store rooms, there are branches in
Jamaica, L. I. Brooklyn, N. Y., Long Is-
land City and New Rochelle, N. Y. A new
catalogue will be ready in a few days.
Address Mr. Kessler. Mention RADIO
WORLD.

THE RE-ELECTION of Gordon C.
Sleeper as president of the Sleeper Radio
and Manufacturing Corporation of Long
Ivland City was announced recently by
representatives of the organization. Other
officers are Howard M. Van Clean, Vice
President; Louis Oppenheimer, Treasurer,
and E. A. DuCasse, Secretary and Assis-
tant Treasurer. These and A. E. Doyle
are to serve as directors of the corpora-
tion for one year.

THE Third Annual Radio Trade Show
will be held next year at Chicago, June 3,
1929, at the Stevens Hotel.
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WGY OBJECTS

TO ATTACKING

ANY STATION
Washington

The correspondence between Martin P.
Rice, broadcasting manager of WGY, and
Louis G. Caldwell, general counsel of the
Federal Radio Commission, on the subject
of WGY's request for a cleared channel
and its efforts to obtain a hearing to that
end, was given out by the Commission.

Mr. Rice referred to WGY's first ap-
plication for a hearing, turned down be-
cause the Commission's rules require that
the applicant specify a desired frequency,
even, as in this instance, where a cleared
channel is desired; and that the frequency
in such case be one assigned to the zone
in which the station is located. Mr. Rice
said WGY, as the leading development
station in the world, was entitled to a
cleared channel and 'desired 960 kc,, its
longstanding assignment, or, inferentially
some other frequency.

Mr. Rice said that a rule requiring speci-
fication of some certain frequency re-
quired "that we select some station in
our own zone for attack and apply for
its wavelength."

Mr. Caldwell's reply sought to justify
the Commission's rules on applications for
amendment of the reallocation provisions
and discussed certain statements in Mr.
Rice's letter that were "open to misinter-
pretation."

Letter Rice Wrote

Mr. Rice's letter follows :
"Referring to your letter in which you

say that WGY should have applied for
one of the channels assigned to the first
zone, I call your attention to the fact
that the Commission's order, effective No-
vember 11, assigns WGY to part-time on
a channel which the same order transfers
to Zone five.

"Our application for modification asked
that WGY be permitted to operate full-
time on this channel, as we have for the
past five and a half years, or if this
channel is not available, our application
implied that we wanted some other equal-

ly good full-time channel on which we
might continue to serve the public.

"The power requested was the same as
in the application for our present license.
We have not changed our power specifi-
cations.

Talks on Real Issue

"The application was written on the
forms provided by the Commission, and
we earnestly endeavored to make it con-
form to the requirements in every detail.
You state that our application did not
comply with your rules, and you infer
for that reason it would not be considered
by the Commission. Disregarding for the
moment the regularity of our application,
let us consider the real issue.

"For six and a half years WGY has
reliably served the listening public in the
States of New York, Massachusetts, Ver-
mont, New Hampshire and in more dis-
tant States. Only nine stations in the
whole United States have as long a serv-
ice record as WGY. The area served by
our station includes three million people
-for many of whom it is the only de-
pendable station. More than a million
dollars has been spent in building WGY,
operating it, and supplying it with the
latest in equipment. It is without ques-
tion, the leading developmental station
of the world. It has consistently furnished
the listening public with the best in music,
drama, education, entertainment, religion,
statesmanship, health, news and science.

Order "Incomprehensible"
"For some reason incomprehensible to

us, the Commission's order effective No-
vember 11 ignored all these facts and
WGY's wavelength was transferred to
Zone 5. No substitute was provided, but
WGY was told to operate as a part-time
station on the same wavelength subservi-
ent to the requirements of the Pacific
Coast. We asked for a modification of
this order, but are told that we can not
be heard.

"The Commission proposes to take our
wavelength and deprive 3,000,000 people of
dependable broadcasting. We hope to
find some way to bring the real issue to
the attention of the Commission, in such
form as will receive their consideration,
and we hope that this end can be ac-
complished without adopting your sug-
gestion that we seledt some zlation in our
own zone f,or attack and apply for its
wavelength. We have no quarrel with
any other station and do not feel that we
should be compelled to start such a quar-
rel."

Byrd Expert to Study
Fading in Antarctic

Washington
Study of fading phenomena and con-

centration of the earth's magnetic field
at the south magnetic pole is to be made
by L. V. Berkner, assistant radio engi-
neer of the Bureau of Standards, a mem-
ber of the Byrd Antarctic Expedition.
A Department of Commerce statement
follows in full:

"L. V. Berkner, assistant radio engineer,
Bureau of Standards, is now on board the
ship City of New York of the Byrd Ant-
arctic Expedition enroute to the Ant-
arctic region. Mr. Berkner, in addition
to his duties as, a radio officer of the ex-
pedition, will make an investigation of
fading phenomena, particularly of high -
frequency transmissions.

"The equipment for this work consists
of two special high -frequency receiving
sets, loaned by the Westinghouse Elec-
tric & Manufacturing Co., to which fad-

ing recorders have been adapted by the
bureau. These recorders are similar to
those used by the Bureau of Standards
in previous fading investigations, and
the method used will be the same.

"It is expected that this investigation
will give information on the effect of the
concentration of the earth's magnetic
field at the south magnetic pole, of au-
roras, temperature, height of the radio
reflecting layer, and many other phe-
nomena which affect radio transmission.
Mr. Berkner will make observations upon
selected stations, and some special trans-
missions may be arranged.

"The expeditions will be in the Ant-
arctic regions for sufficient time to give
observations throughout both the day-
light and dark months of an Antarctic
year. The bureau will keep in touch
with the work by means of radio corn-
munication."

FACTS GARBLED

ON WGY, SAYS

BOARD COUNSEL
The full text of Louis G. Caldwell's

response to Martin P. Rice follows :
"I acknowledge receipt of your letter.

There are certain statements contained in
it which, while I am sure you did not
intend them to be misleading, are open
to misinterpretation by the public and
I am therefore writing to call your atten-
tion to them.

"When you state that the Commission
proposes to deprive 3,000,000 people of
dependable broadcasting, you, of course,
did not mean that your, station WGY, is
to be shut down entirely or, indeed, in
any respect except for a small curtail-
ment in your hours of operation in the
late evening.

Rules Not Followed
"When you state that you have been

told that you cannot be heard, you must
have intended to say that the Commission
was unwilling to grant you a hearing on
an application for a cleared channel as-
signed to the Fifth Zone during hours
when operation by your station would
destroy reception of the Fifth Zone sta-
tion's- program over a large portion of
the country because of heterodyne inter-
ference; you did not intend to say that
the Commission had refused to entertain
or grant a hearing on any application
from which complies with the rules
and regulations of the Commission, and
specifies a channel which is available to
the First Zone.

Promise of Hearing
"As you already know, from previous

communications from the Commission, you
have only to make a proper application
and a hearing will follow as a matter of
course.

"In your letter you complain that the
Commission is in effect requiring you to
attack another station.

"Is it not true that the application
which you have already filed not only
attacked another station, but if it had
been granted would have resulted either
in moving that other station away from
the channel in question or else subjecting
it to fatal heterodyne interference?

Hearing for Others
"If the Commission had required the

Fifth Zone station to change to some
other channel, then still other stations
would have suffered. In effect, therefore,
you are asking that other stations be
deprived of broadcasting privileges with-
out a hearing.

"The regulation of the Commission re-
quiring a complaining station to specify
what channel or other privilege it desires
is not a new one, but has been in 'force
since the Commission first began to hold
hearings in the -spring of 1927. The jus-
tice of this requirement is fundamental.

Board's Reason
"The reason for this is not that the

Commission desires to force any station
to attack another but that, first, an ap-
plicant be required to state clearly (as
he would have to in any law suit or legal
controversy) what he is applying for, and,
secondly, that anyone who would be af-
fected by granting the application be
given a hearing before such action is
taken."
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Caldwell Says WGY
Can Send at Night

Washington
The controversy over the effect the

reallocation will have on WGY's night
transmission has brought out that Com-
missioner Orestes H. Caldwell believes
with his fellow -members that nothing
prevents WGY from broadcasting until
10 p.m.

Commissioner Caldwell wrote to Dr.
Richard L. Cook, medical officer, Veterans
Tubercular Hospital, Tupper Lake, N. Y.,
assuring him and the patients who feared
they would lose their precious night pro-
grams, that WGY's assignment under the
reallocation produces no such result.

Commissioner Caldwell was "at a loss
to understand where you and your pa-
tients could have obtained the idea. Cer-
tainly not from the Commission. And
certainly not from Station WGY or the
General Electric Company officials."

What Rice Had Said
Martin P. Rice, manager of broadcast-

ing, WGY, in a statement a fortnight
previously discussed a form letter the
Commission's secretary was sending to
persons protesting the assignment of
WGY to a "supplementary" right to its
790 kc. frequency.

Mr. Rice then said:
"The letter is not clear. The first sen-

tence says that- WGY is authorized to
operate until 10 o'clock in the evening,
but a'footnote explains that WGY's wave-
length was transferred to the Pacific
Coast as a cleared channel, and that WGY
can operate until sunset at Oakland,
Calif., corresponding to about 7:45 p.m.
Eastern time during the Winter." The
footnote in the secretary's letter is made
by Commissioner Caldwell a footnote to
his own letter to Dr. Cook.

Caldwell's Letter

Commissioner \Caldwell's letter follows
in full:

"Dear Dr. Cook: I note statements from
yourself and a number of your patients,
expressing fear that your favorite radio
entertainment from Station WGY, which
you enjoy nightly until 'lights out' at
10 p. m., may after November 11, be in-
terfered with by some action from Wash-
ington.

"So far as the Federal Radio Commis-
sion is concerned, let me say that, under
the new allocation Station WGY will be
heard in its' same accustomed place, 790
kilocycles, every evening until 10 p. m.,
and on special occasions, until later.

"The schedule proposed by the Commis-
sion will interfere in no way with your
patients' customary enjoyment at the head
phones from 6 p. m. till 'lights out' at ten.

At Loss to Understand
"Of course the authority of the Com-

mission can be only permissive. It can
merely authorize a broadcaster to op-
erate but cannot order that the station
utilize the time or power placed at its
disposal. So far as the Radio Commis-
sion is concerned, however, Station WGY
under its new assignment, may operate
all day long and nightly to 1 a.m.,-or
later, at the discretion of its management.

"I am at a loss to understand where
you and your patients could have ob-
taihed the idea that your nightly 6 to 10
entertainment was to be .interfered with
in any way. Certainly not from the Com-
mission.

"And certainly not from Station WGY,
or the General Electric Company officials,
who, I am sure, are desirous of giving
their up -State neighbors the fullest pos-
sible radio service. In this they have
the cooperation of the Commissioners,

and particularly the heartfelt sympathy
and energetic help of those of us who
have, at first hand, studied the hospital
situation in your vicinity.

Tells 'of Personal Visit
"Within the past 60 days it happens

that I have made a personal inspection
of the Saranac region of New York State.
In the Saranacs, in August, I stood at
the bedside of patient after patient, ano
was deeply touched at the dependence
everywhere placed upon radio for whiling
away the hours and for bringing inspira-
tion, encouragement, and a happy frame
of mind on which to rebuild physical
health.

"No experience I have ever had in all
the eventful months of the Commission
has so deeply impressed upon me my per-
sonal responsibilities in administering the
radio channels, as did this day spent
among the hospitals and camps in your
vicinity.

"I learned what radio means to thou-
sands of active -minded men and women,
temporarily in 'dry dock.' And I came
away determined to apply all possible
personal effort to improving the radio
situation for the Saranac cotintry.

Disagrees with Fellow Members
"The first of these steps was to urge

my associates on the Commission to in-
crease the power of WGY to 150,000
watts, (three times its present power),
so that its programs would override the
static which is the bane of reception both
summer and winter in your country.
Power is needed to drive through to
Saranac from Schenectady.

"The 150,000 watt equipment is all in-
stalled and only awaits the Commission's
authority. But we are five men on the
Commission, and three of my associates
are not yet convinced that any station
should have more than 25,000 watts, or
at best an experimental total of 50,000
watts. So the difference between clear
signals to you and noisy reception must
wait until these three gentlemen will ac-
cept the consensus of all ', engineering
opinion that higher power on a clear chan-
nel gives better service to all, and inter-
feres with no one.

Confident of Success
"But I am convinced that eventually,

the true scientific facts will be under-
stood, and you will get your 150,000 watts
for WGY, which I hope will bring loud-
speaker volume into regions where the

limit is now head -set reception. Mean-
while, authority has been secured for
WGY, to experiment with 200,000 watts,
after midnight, and I believe these tests
will show the value of high power during
regular broadcasting hours.

"The second step to improve radio
among your hospitals was in the direction
of providing local broadcasting during
the daylight hours, when WGY or any
other station does not come through. I
found that the little Saranac Lake 10 -watt
transmitter, WNBZ - playing mostly
phonograph records, but with an occa-
sional visiting artist - was rendering a
service to the hearts, the minds and the
bodies of the sick in the vicinity, all out
of proportion of its tiny wattage!

Pledges Help
"Its owners, ,two radio men, Messrs.

Smith and Mace, who operate it as a
public obligation (and with that sense of
public duty that seems to characterize
the radio fraternity), wanted more day-
light time and an increase to 50 watts, in
order better to reach several, outlying
camps and hospitals.

"Accordingly, I immediately secured the
Commission's consent to let WNBZ run
all day long instead of only two hours as
before. And, later, when WNBZ can
arrange for funds to finance the larger
transmitter, I will urge that they get their
50 or 100 watts power.

"If you or any other physician or resi-
dent of the hospital community will sug-
gest other ways to improve the radio
service to those temporarily confined by
illness, I pledge you my energetic help.

, The Footnote
"P. S.-Channel 790 kilocycles is as-

signed primarily to the General Electric
Company Station KGO, at Oakland, Calif.,
in Zone V, with a supplementary assign-
ment to General Electric Company Sta-
tion WGY, at Schenectady, N. Y., the
latter being authorized to operate at all
hours when interference will not be
caused with KGO. Because of clock -time
difference, and reduced transmission while
daylight intervenes between the two sta-
tions, this means that Station WGY can
operate all daylight hours and three hours
into the night (or until sunset at Oak-
land), without any possibility of inter-
ference.

"After nightfall at Oakland, there will
be interference unless the two stations
divide time (or synchronize). The Com-
mission has indicated that in order to
conserve wave lengths and to give max-
imum radio to the largest number of
people at popular listening hours, it will
make no objection but will approve
KGO's standing -by from sunset 'to 7 p.m.
at Oakland, in order that WGY may con-
tinue until 10 p. m. with full power on
an exclusive channel."

U. S. Message Chain
Planned by R.C.A.

Washington.
The Radio Corporation of America is

planning to establish a radio communi-
cation company in the United, States in
direct competition with the wire tele-
graph' service of the Western Union and
the Postal companies.

As presented to the Federal Radio
Commission, the plan considers the ex-
tension of the Radio , Corporation's sys-
tem from New York and San Francisco
to thirty of the principal commercial
centers of the country.

In furtherance of this plan the Radio
Corporation, through its counsel, Col.
Manton Davis, has asked for sixty-seven
short wave channels. The Radio Corpo-J
ration says it has been unable to make

satisfactory arrangements with the wire
telegraph companies for delivering or re-
ceiving messages for the Radio Corpo-
ration.

W. A. Winterbottom, traffic manager
for the Radio Corporation, pointed out
that Western Union had 25,000 offices
and that the Postal had 3,000 offices in
the United States, whereas the Radio
Corporation had only four, in New York,
Washington, Boston and San Francisco.
The corporation, he added, is at present
receiving 10,000 messages daily over the
Atlantic and 2,000 over the Pacific. The
corporation desires to establish the
domestic radio system to distribute these
massaes quick over the entire country,
and thus improve the service.
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The Morgan Amplifier

INPUT

0

Flat Curve in Resistance AF; No Stopping Condensers
By J. E. Anderson

Technical Editor.
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FIG. 1. THE CIRCUIT DIAGRAM OF A DIRECT COUPLED AMPLIFIER IN
WHICH NO STOPPING CONDENSERS ARE USED, A NEW DEVELOPMENT

BY. PROF. JOSEPH MORGAN.

AUNIQUE resistance coupled ampli-
fier without any stopping condensers

has been designed by Joseph Morgan,
research engineer. This circuit, which is
shown in Fig. 1, is capable of amplifying
direct currents as well as alternating and
it has a straight line characteristic from
zero frequency up to very high audio
frequencies. The only reason it does not
amplify super -audible frequencies equally
well is that the inter -electrode capacities
of the tubes partially short-circuit the in-
puts and the outputs so that high voltage
transfer cannot be effected at frequencies
around 10,000 cycles per second.

A modification of this circuit, employ-
ing screen grid tubes, in which the inter -
electrode capacities are very small, and a
special equalizer circuit, is capable of
equal amplification from zero frequency
up to about 15,000 cycles per second, and
has only a small suppression between 15,-
000 and 100,000 cycles. Such a circuit is
suitable for television reception and for
other purposes where high fidelity is re-
quired over an unusually wide range of
frequencies.

Theory of Amplier

Only the amplifier primarily suited for
broadcast reception is shown. This has

, the widest interest.
The advantage of the amplifier is that

a single voltage source is used. In most
other direct coupled amplifiers without
stopping condensers one plate voltage
source is used for each stage. An excep-
tion is the amplifier suggested by G. H.
Paris and published in RADIO WORLD,
September 15th issue, and in subsequent
issues. The Paris circuit, when used in
a single -sided amplifier, has many points

_in common with Morgan's circuit.
The theory of the circuit can be ex-

plained with the aid of a simplified draw-
ing of a single- stage like that of Fig. 2.
R in this circuit represents the AC re-
sistance of the tube, Eo the signal voltage
impressed on the tube, u the amplification
factor of the tube, Ro, R1 and R2 load
resistances, A, B and C the filament, plate
and grid batteries, and E represents the
output voltage impressed on the next tube.

This circuit must be regarded both as
an AC and a DC network. As an AC
network the ratio of E to Eo, or the
amplification, may 'be determined. As a
2C network the voltages and the resistors

must be treated so that the second tube
gets the proper grid bias.

The Amplification
If there is any AC resistance in the A

and B batteries, assume that it is included
in Ro, and if there is any AC resistance
in the C battery, assume that it is in-
cluded in R2. With this assumption the
amplification becomes E/Eo=uRoR2/
(RRo+RR1-FRR2+RoR1+RoR2). Assume
the following values : u=30, R=.04,
RO=.5, R1=.75 R2=-1.00, all resistances
being measured in megohms.

With these values substituted in the
formula the amplification becomes nearly
17 times. If there are two such stages,
,and a power stage with a voltage amplifi-
cation of 2, the total voltage amplification
is approximately 576 times. This is equi-
valent to 27.6 transmission units. In terms
of power amplification this is 55.2 trans-
mission units. A gain at low frequencies
of 60 transmission units is claimed for the
Morgan amplifier with the same tubes
and resistors. The difference may well be
accounted for by assuming that the
amplification factors of the tubes were a
little higher than 30.

Grid Bias Adjustment
The adjustment of the grid bias on the

second tube must be made by properly

- -42
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LIST OF PARTS
Ro-Two .5 megohm metallized resistors.
RI-Two .75 megohm metallized resistors.
R2-Two 1.0 megohm metallized resistors.
Ch-One 30 henry choke coil to carry at

least 20 milliamperes.
C-One 4 mfd. Tobe condenser, 200 volt

test.
EI-One 1.5 volt battery.
Four binding posts.
Three UX sockets.
One 6 volt storage battery.
Two high voltage storage B batteries or

substitutes.

choosing the resistance values and the
A, B and C voltages. The DC plate
resistance of a tube ,may be taken as
approximately twice the AC resistance.
Hence when the circuit in Fig. 1 is solved,
2R must be used instead of R. Let us
assume the same values of resistors as
for the AC problem and further that A
plus B is 255 volts and C is 140 volts.
What then is the effective grid bias on
the second tube.?

The current through R1 and. R2 is 96.3
microamperes and it flows toward the
filament of the second tube. Thus the
bias on the grid of this tube is the value
of C less the drop in R2. Since R2 is
one megohm, the is 96.3 volts.
C is 140 volts. Hence the bias on the
second grid is 43.7 volts. Obviously, this
is too high for a -40 type tube. If the
DC resistance of the tube had been as-
sumed larger the bias on the second tube
would have come out smaller. The best
way of adjusting it is to adjust the value
of C until the bias on the tube is correct
for the plate voltage used.

Recommended Values
The values recommended by Mr.

Morgan, the designer of the circuit, who
is employed by the International Re-
sistance Company, are as follows :

Ro, .5 megohm, R1, .75 megohm, R2, 1
megohm. Ch, 30 henries, C, 4 mfd., El,
1.5 volts. The filament, plate and grid
voltages are shown in Fig. 1, as are the
type of tubes.

The voltages are somewhat critical, but
small changes in the battery voltages due
to part discharge are not important.

2

4

FIG. 2. A SIMPLIFIED DIAGRAM OF ONE COUPLER, WITH EQUIVALENT
PLATE RESISTANCE, AS USED IN THE NEW CIRCUIT BY PROF. MORGAN.
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Dynamic Curiosities
Residual Magnetism Produces a Phenomenon

By Byron W. Weeks

MANY of those who use electric -
magnetic speakers have_noted that

signals may be reproduced even when no
current flows in the field coil, but that
the sound intensity is much weaker when
no current flows. They have also noted
that as the current increases, the in-
tensity of the sound increases.

If sound is reproduced without a field
current, why cannot a dynamic speaker
he built without any field? Also, if the
sound increases as the. -field current in-
creases, why cannot the current be in-
creased to such a value that a small re-
ceiving tube would suffice to give suffi-
cient volume of sound?

The observation that sound will be re-
produced when no field current flows
might lead to the conclusion that no field
is necessary. That would be a false
deduction, for the armature will not move
under the influence of the signal current
unless it is suspended in a magnetic field.
It is the force of interaction between the
magnetism of the field and the magnetism
set up by the signal current around the
turns of wire which impels the armature.
The intensity of sound is proportional to
the product of the two magnetic fields.
If either is zero the sound is zero.

Residual Magnetism
Why then is sound produced when no

current flows in the field coil? The
answer is that there is some residual
magnetism in the field structure. The
iron or steel used in the structure re-
tains some of the magnetism it got when
a current did flow. This residual mag-
netism is very small in the case of soft
iron and silicon and certain other high
permeability materials. It is large in the
case of steels used for permanent mag-

_

nets.
In nearly all dynamic speakers iron or

steels of low retentivity and high per-
meability are used. Hence the sound
produced for a given signal current is
weak when no field current flows. Also,
it is strong for a given field current and
the same signal when high permeability
material is used in the field structure.

Why cannot the field current be in-
creased so that a small receiving tube
would give sufficient volume? Theoret-
ically it could. Since the intensity of
the sound is proportional to the product
of the two magnetic fields, the magnetic
structure could be made such that the
output of a -99 tube would give as much
sound as that of a -50 tube. The limita-
tion is a practical one.

Current Limitation
There are many reasons why the field

current cannot be increased indefinitely
in a given unit. First, the wire used in
the field coil can only carry a certain
current. If the current is too large, the
wire will heat up to a dangerous point.
The insulation might burn, or even the
wire itself might fuse.

Second, the core might become mag-
netically saturated., To increase the cur-
rent beyond that which produces satura-
tion of the core would not result in in-
creased sound. It would merely result in
power loss. As the saturation point is
approached the increase 'in sound in-
tensity is not proportional to the cur-
rent because the magnetism is not pro-
portional to the current. Hence for a

S/GIVRL
FIG. 1

A DIAGRAM ILLUSTRATING THE ELECTRIC MOTOR PRINCIPLE
(LEFT) AND ITS APPLICATION TO THE ELECTRO-DYNAMIC SPEAKER

(RIGHT).

given design there, is a practical limit
to the current.

Of course the unit could be designed
so as to be operated efficiently on a small
signal current and a large magnetic field.
But the unit would be large and costly.

The principle of the electro-dynamic
speaker is illustrated in Fig. 1. At the
left is shown the principle of any electric
motor, of which the dynamic speaker is
a special type. Let the long arrows rep-
resent the magnetic field M, with the ar-
row heads indicating the direction. Let
the black dot W be the cross section of
a wire in this field. Assume that the
direction of the current in this wire at
some instant is away from the observer.

The magnetic lines set up by this cur-
rent around the wire are circles concen-
tric with the wire,, and their direction is
as indicated by the, small curved arrows.
It will be observed that above the wire
the magnetism set up by the wire is in
the same direction as  the magnetism of
the field and that below the wire it is
in the opposite direction. Hence above
the wire the magnetic field is strengthened
by the magnetism around the wire and
below the wire it is weakened.

The result of this differential effect is
that the wire is urged downward, at right
angles -to the magnetic field M. The mag-
netic field M, the motion and the current
in the wire form a right angled system
which might be remembered by the "left
hand" rule. If the index finger of the
left hand points in the direction of the
magnetic' field and the middle finger in
the direction of the current, the thumb
points in the direction of the motion.

Some prefer to use this rule, but it is
not easy to remember which finger
should represent the current and which
the magnetic field. Another way of re-
membering the direction of the motion
is to use the idea of magnetic pressure
and magnetic suction. On the side of
the wire where the magnetic lines add
up there is pressure on the wire and on
the side where the magnetic lines are re-
duced there is what might be called suc-
tion. The wire will move in the direc-
tion in which it is both pushed and drawn.

At the right in Fig. 1 is shown how the

motor principle is applied to a dynamic
speaker. The annulus marked NNN rep-
resents the north pole of the magnetic
structure and the solid circle marked S
represents the south pole. The magnetic
field set up by this magnetic structure is
front N to S across the intervening gap
as indicated by the radial arrows.

In the middle of the air gao is a sin-
gle turn of wire W in which the signal
current flows in the direction indicated
by the arrows around the loop. It is as-
sumed that the loop is connected by flex-
ible wires and sd mounted that it can
move up and Own as a whole.

Now by comparing this case with that
on the left and making due allowance
for the difference in the points of view,
it will be noted that the magnetic lines
around the loop will strengthen the radial
field under the loop and that it will weak-
en it above the loop. Hence the loop
will move upward. If the signal cur-
rent is reversed, the field remaining the
same, the loop will move down.

In some dynamic speakers there is only
one loop or turn on the armature coil.
In others there are more. It makes little
difference how many turns are used for
every turn will be urged in the same di-
rection at any given instant.

Of' course the transformer between the
output tube and the armature coil must
be designed for the number of turns used.
The impedance of the secondary of the
transformer must be the same as that of '

the armature coil. The primary of the
transformer must be wound so that it
matches the tube with which the speaker
is to be used, and this impedance must
be measured with full load, that is, with
the speaker operating.

Matching the impedance of the tube
with that of the primary does not mean
that these impedances should be equal.
It has been found that the maximum
undistorted output of a tube is obtained
when the load impedance is" twice that
of the tube. Hence the primary imped-
ance, with full load on the secondary,
should be twice that of the tube im-
pedance. In the secondary, however, the
impedances of the two circuits should be
equal.
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When a Noise Annoys An OpenTry These Remedies
DON'T blame all the noise in a radio receiver on static, for only a

small portion of the noises is due to it. In the Summer, when
thunderstorms are in the air, static may contribute to the sparks

and crackles that mar the reception of music and speech.
Perhaps service men are the originators of the prevalent misunder-

standing that static is to blame for all noise in the receiver that cannot
be identified with any intelligible signal. For them to say that thenoise is static is the easiest way out of trying situations, when the
owners of receivers demand flawless reception in the midst of a hot-
bed of electrical noise, much of which may originate in the apartments
of the complainants. 

Three Classes of Noise

The noise in a radio receiver can be put into three different classes.
First, static or atmospheric noise. Second, radio system noises. Third,
external electrical noise.

Of these thi>ee, static probably is responsible for the least amount
of noise except perhaps on rare occasions in Summer when thunder-
storms are in the air or when extreme DX reception is attempted.
There is nothing yet that anybody can do about it when it appears,
so we shall not attempt the impossible here.

Electrical disturbances external to the radio system are probably
resnonsible for most of the noise that is heard. It is man-made static
and is particularly severe in crowded districts where electrical ap-
pliances abound. Since it is of the same type as static there is nothing
that anyone individual can do about it. It requires the concerted ac-
tion of all the listeners or of their legislative and executive representa-
tives. Since this is a type of artificial static, and static is beyond the
service man's power to fix, we shall leave it.

Transmitter Noises

Much of thp noise heard comes in on the, signal and with the signal.
It is picked up before the audio signal goes qn the radio wave. This, of
course, is a part of the radio system noise. Its removal is beyond the
set owner or, service man and is a problem for the broadcaster to solve.

Occasionally the receiver delivers a terrific amount of noise which
can be traced to no external source. It is strictly of receiver origin,
and hence belongs to the radio system noise. Over this noise the skill-
ful service man or set owner has control. He can leave it to mar
the entertainment the receiver is supposed to bring in or he can banish
it.

Trouble Traced Down

The first thing to do in the case of noise in the receiver is to try
to determine what type the noise is. Does it come in over the antenna
or is it of receiver origin. The simplest way to tell is to remove the
antenna from its ptst. The noise either disappears or it remains.
Of course, the signal disappears too, if there happened to be one.
This test is not sufficient to completely convict or acquit the receiver,
for as soon as the antenna is removed part of the receiver is removed
also. That is, the noise might have originated in the antenna if it
disappeared when the antenna was removed.

Suppbse the noise did disappear when the antenna was removed.
It is first necessary to determine whether or not the antenna is in
good condition. A careful inspection of'the antenna from the far end
to the receiver binding post is usually sufficient to determine its con-
dition. See that it is clear of all other objects, that it is well insulated
at all points where it is attached, that it is not broken, and that it
does not swing -and scrape against anything when the wind blows.
When these points have been determined favorably return to the set.

Noise, in Set

Now suppose that the noise in the set remains when the antenna
is removed. The origin of the noise then is in the set without doubt.
It remains to find the source or sources of the racket. There may be
1,000 possible seats of the trouble. The most prolific sources are de-
fective contacts and resistors. Wherever two conductors meet without
being soldered there is a chance for noise. Tube sockets and battery
terminals are the most probable places. Defective resistors give rise
to the same kind of noise, and with almost as much frequency. When
noise appears in a 'set that cannot be attributed to an outside source,
the thing to do is to overhaul the receiver and test every point and
part susceptible of suspicion.

If the set is battery operated begin at the battery terminals. The con-
tacts might have become corroded, causing an irregularity of current
flow. .Of course, the storage battery is the most susceptible to this
trouble. Wipe off the top of the battery with a rag moistened with
ammonia. Use terminal clips of lead covered iron.

If the batteries are of the dry type, corrosion is not so likely but it is
possible. Make sure the contacts are clean. Noise usually develops
inside a dry cell battery towards the end of its useful life.

Noises often develop in the resistors in a B battery eliminator, as
well as the resistors in the set. Usually wire wound resistors are
noiseless.

Better Tone Quality Acl
By Br

THE FRONT, SIDE AND REAR VIEWS OF THE NOD
BOX ARE SHOWN. THE PRINCIPLE FEATURE CON
EXIT OF SOUND WAVES THROUGH THE CANE SIDE:
THE BACK MAY BE LEFT ENTIRELY OPEN, SIN(
TURNED TO THE WALL, OR THE CANE MOTIF

HERE, TOO.

T was only this season that the dy-
namic speaker sprang into its rightful
place of popularity, but in the rush

not enough attention was paid to the
baffle.

Effectually a baffle is an extended
diaphragm.

The dynamic chassis consists of the
field coil, the voice coil or armature, and
the diaphragm. In all dynamic speakers
the diaphragm is small, the largest dia-
meter in the popular models being about
9 inches.

The sound waves radiated from such a
diaphragm include some that slip back
over the circumference, and to minimize
or prevent such slippage a baffle is re-
quired. This consists usually of a board
with a hole in it the size of the cone's
outside diameter. Thus the sound radia-
tion is kept in a generally forward di-
rection, maintaining a more even fre-
quency response and obliterating acous-
tical back coupling, including the trans-

mission of soun<
motor itself..

This motor,
the field coil am
coil is the elect
voice coil card(
and is attached

Board
The size of th

ant. It should
Some put the
the board is use
except that of <
form must be p:
speaker chassis,
Centrally 'locate
board.

While a board
it isn't much to
be a good-looki
to add sides at
stances even a <
a box. Now, th



November 17, 1928 RADIO WORLD 13
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$ack-to constitute
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THE PLATFORM CONSISTS OF
THREE PIECES OF WOOD NAILED
TOGETHER TO SUPPORT THE

CHASSIS.

a good-looking box into which to put the
chassis. But after you have said a word
in favor of its appearance you must stop,
because the box does more to injure the
effect of a dynamic speaker than could
possibly be achieved by omitting the baf-
fle -board entirely.

A dynamic speaker is well worth list-
ening to, even when it has no baffle, and
is even then superior to nearly all mag-
netic type speakers. But the moment you
box it up you are lost. Box resonance
sets up booming frequencies usually three
or four disastrous ones, that will shake
any man out of his boots, if he has a
critical ear.

That is why some apartment house
dwellers, who can hear their neighbors
sets through "soundproof" walls and
across courtyards, complain that some
one is forever beating drums in a neigh-
boring apartment. It isn't that. The drum
frequencies are so desperately favored
in the baffle boxes that you can hear them
at a distance when the other frequencies
are inaudible.

Therefore beware of closed boxes, par-
ticularly small boxes, preferably all
boxes.

It is better to use no baffle than to use
a closed box.

A Solution.

Good appearance may be well pre-
served, and box resonance avoided, but
constructing an "open box," one through
which air can flow at the sides and rear.
The cane grillwork used as seats for
chairs serves this purpose admirably, al
though it is a bit expensive. Cane looks
fine, gives plenty of ventilation to sound
waves, and gets rid of box resonance
while still trtating the eye to the sem-
blance of a box.

Such a baffle board, constructed with
a 24" square front, with rich conserva-
tive design around the edges, the wood
and the cane sprayed a rich green,
maroon or brown in de luxe style, takes
up more room than the lady of the house
is willing to concede at first, but turns out
to be such a wonderful accoustical as-
set, and such a good-looking piece of
furniture, that it occupies its important
position for good.

An easy, test of the effect of the baf-
fle is to place the cone tightly against
the inside of the baffle board opening,
and listen for a while. Then, as the - pro-
gram is kept tuned in, tilt back the
speaker chassis, about 45 degrees or more,

66 w
HAT is the use," ask many radio men, "of designing and
building and audio amplifier capable of amplifying the low
notes as well as the notes in the middle register, when no

loud speaker is able to reproduce them?"
There would be no use whatsoever. But where is the speaker that

does not bring out the low notes if low notes are put into it? Such
a speaker does not exist. It is true that most speakers are not able
to bring out the low notes so well as the high and middle notes. But
that fact is not an excuse for building an amplifier which is equally
deficient. On the contrary, it is a good reason for building amplifiers
which accentuate the low notes. If the amplifier accentuates the low
notes, then the deficiency of the speaker is fully or partly compensated,
and the overall result will be good reproduction.

A Bass Drum Solo.
Public demand for low notes was much stronger than the excuses

and the evasions of manufacturers of poor amplifiers and parts. The
low notes were brought out and the public got radio receivers with
plenty of bass notes. In fact, there are amplifiers and radio receivers
which bring out very little but the bass notes. There are some re-
ceivers which are so "bassy" that one hundred feet from the receiver
orchestral music sounds like a bass drum solo. The high and middle
notes are so weak that they cannot be heard at all at a short distance
from the speaker.

The tom-tom effect is obtained by lifting the overall amplification
to a very high level and then inserting filters to cut out most of the
volume on notes higher than those of the bass drum or the lowest
note on the bull fiddle. The filter may be a simple condenser across
the line or it may be a choke coil in series with the line in addition.
There are countless ways of introducing the suppression of the higher
notes. In some cases the result gives the impression that not a single
one has been omitted.

High Notes Essential.

The low notes give fullness and richness to the output of the speaker.
The high notes give crispness and timbre. The high notes are just as
essential as the low. Just how high it is necessary to reproduce notes
is often a matter of personal opinion. Some say that 5,000 cycles is
the upper necessary limit. Others contend that 10,000 cycles per second
must be reproduced in full relative intensity to give the illusion of
reality.

It is said that it is useless to reproduce notes higher than 5,000
cycles per second, because no broadcasting station sends out any
higher notes. This statement has been made by those closely con-
nected with the development of broadcasting stations, and it has been
repeated by those who make parts the upper limit of which is 5,000
cycles.

These statements may be relatively true. They cannot be abso-
lutely true, because most speakers and receivers do reproduce sounds
as high as 10,000 cycles. If these sounds were not transmitted at all,
no receiver and no speaker could produce them. And no reproduced
music or speech can be natural unless they are present.

An Amplifier of Fidelity
It would -seem a logical method of designing radio equipment so

that each component part is as faithful to the signal as possible. If
any frequency distortion remains in the complete receiver this should
be compensated for at a single place. For example, any residual fre-
quency distortion could be compensated by putting a suitable eqtializer
between the last tube and the loud speaker. If a receiver is designed
as well as it can be at this time, and if it is used with a speaker of
the best modern construction, no equalizer should be necessary.

thereby losing the effect of the baffle, and note the difference. Then
restore the chassis to its proper place tightly against the opening.
Richness, mellowness, naturalness, beauty-all these and more are
present to a delightful degree when the baffle is used as such, while
the reception sounds thin by comparison when the baffle effect is
omitted. And yet with no baffle, as was said before,- the dynamic
speaker performs in a manner superior to that of most magnetic type
speakers.

It therefore behooves everyone possessing a dynamic chassis, or
about to purchase one, to give earnest thought to the baffle. It is an
easy thing to make, if one has a carpentry knack, or it may be obtained
factory -built from any of several manufacturers.

As the speaker will naturally be placed near a wall, no back is neces-
sary for appearance's sake, and of course none is necessary for acous-
tical reasons; but if a back is included it must be "open work," and not
a closed, resonating chamber.

The construction of the baffle consists of selecting a suitable front
board, cutting the center hole to accommodate the type dynamic speaker
you are to inserts and providing the ventilated sides and perhaps back,
also a platform just high enough to &ring the cone circumference in
position against the circular opening in the baffle.
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Magnetic vs. Dynamic
A Comparison of Quality and Cost of Both Speakers

By H. B. Herman
THE cloth diaphragm speaker, which

this year runs to a sheer linen for
the front, because of superior tone

quality, but which has a small piece of
airplane cloth at the back, where strength
is the principal need, by its very con-
struction enables the enjoyment of su-
perior results.

The fundamental purpose of construct-
ing such a speaker is to have the driving
pin of the armature balanced against the
tension of the two surfaces, so that sen-
sitivity. is high. The front cloth pulls in
one direction, the rear piece pulls in the
opposite direction, so that when there is
equal pull in opposite directions the ar-
mature that the pin is attached to, and
which moves back and forth in the minia-
ture space between pole pieces, responds
readily to the slightest impulse.

Protection for Unit.

This state of balance not only accounts
for the high sensitivity but also relieves
the unit of overstrain which in time might
put the armature of some units out of
adjustment. When a cloth diaphragm
speaker is properly constructed the arma-
ture adjustment, made at the factory, is
amply safeguarded.

The frame and front 24x24" dia-
phragm serve also as a baffle. The front
diaphragm area is large, which is an as-
set, since low notes require an easy road
to travel, low -note amplification being
weakest in most receivers. The large area
gives the low notes their well -deserved
chance.

Also the high notes and the middle
register get adequate treatment from
the very stretching of the front dia-
phragm, although the "highs" are slightly
aided by the small rear cloth. The main
purpose of this small piece of airplane
cloth, however, is nOt diaphragmatic.
This is just an accidental advantage. The
outstanding purpose of the 8x8" cloth
it to provide the counter -tension.

Good -Looking Now.

Those who appreciate fine tone quality
are fond of this type of speaker. True, it
takes up more room than a small cone.
True, the speaker formerly had an un-
gainly appearance, but this has been rem-
edied, for rounded corners, and a de
luxe finish cure the ill -appearing exterior
of other days.

The unit employed is electro-magnetic.

THE LINEN DIAPHRAGM SPEAKER PRODUCES EXCELLENT RESULTS, IF
SHEER LINEN IS USED, AND PROPERLY "DOPED" AFTER THE CLOTH IS
STRETCHED TIGHT. THE CONSTRUCTION IS SUCH THAT THE ARMA-
TURE OF THE UNIT HAS LITTLE STRESS
THUS FREE TO MOVE BACK AND FORTH, RENDERING THE SENSITIVITY
HIGH. THE CONSTRUCTION OF THE SPEAKER IS AS FOLLOWS: (A), UP-
RIGHT SUPPORT, FASTENED BY TWO NAILS ON TOP AND TWO ON BOT-
TOM; (B), FRONT DIAPHRAGM OF SHEER LINEN, SO TIGHTLY STRETCHED
AS TO BE HORN -LIKE IN ITS INTERIOR SHAPE; (C), ROUNDED EDGES OF
FRAME FOR BETTER APPEARANCE; (D), AIRPLANE CLOTH FOR BACK
DIAPHRAGM, WHERE STRENGTH IS GREATEST NEED; (E), APEX INTO
WHICH ARMATURE DRIVING PIN IS INSERTED; (F), UNIT; (G), UNIT
CORD; (H), FRAME, 24x24"; (I), SPLICE JOINT; (J), MOUNTING BRACKET

FOR UNIT.

That is still the most popular type of
unit, because it is the most efficient and
the least expensive in purchase cost and
upkeep. It requires no power to run, save
that derived from the receiver itself in
the usual way, whereas the dynamic
speaker requires the powering of a field
coil, where often 40 watts are dissipated.
Besides, every dynamic speaker needs a
good baffle for best performance, whereas
the cloth speaker is its own baffle, and
stands comparison with the admittedly
fine dynamic speakers.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD 145 West 45th Street, New York City

(Just' East of Broadway)

Please send me RADIO WORLD for months, for which

please find enclosed

SUBSCRIPTION RATES:
Single Copy $ .13
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00

Add $1.00 a Year for Foreign
Postage; 50e for Canadian Post -
.rte.

Utmost rigidity of parts is required in
every speaker-except for the free -mov-
ing armature --and to attain that high de-
gree of firmness and mechanical strength
in the cloth speaker there must be an
accurate bracket.

Accurate Bracket

Best accuracy is easily achieved if the
bracket is molded specially to fit the
unit with which it is to be used.

Then the frame must share in this dis-
tribution of strength. If the joints are
nailed there is always danger of warpage
affecting the security of the joints, and
besides the appearance is impaired. Splice
jointed frames stand up despite tempera-
ture and climatic changes.

Devoted Enthusiasm.

The advantages of strength, beauty of
appearance and tone, plus fine sensitivity
are combined in several kit combinations
and factory -made cloth type speakers.

The linen diaphragm speaker, of bal-
anced tension construction, will ever re-
main a favorite with those who know
their tone quality, and who appreciate a
fine -appearing reproducer as well.

That accounts for the growing popular-
ity of such type, even among those who
have carefully tested the dynamic by
comparison, and have found that, every-
thing considered, the cloth type speaker
was preferable to them.
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By -Products' Benefit
Manager, Research Department,

PROOF that electrical energy could be
detached from an electrical circuit and

radiated through space was supplied by
Hertz in Germany in 1888. This was the
beginning of radio.

It is, however, a far cry from the clas-
sical experiments of Hertz to our present
day systems of radio operations. This
has been made possible by the brilliant
discoveries and inventions of a number
of other workers whose names will always
live as the founders of the art.

Fortunately, the benefits of a discovery
or invention relating primarily to one art
are frequently enjoined by other arts.
This condition is generaly spoken of as
a "by-product" benefit.

It is my purpose to point out some of
the "by-product" benefits that have re-
sulted from radio developments.

The outstanding instrumentality that
radio has produced is the vacuum tube.
This device performs three radically dif-
ferent  services : (1) it is a rectifier of
alternating currents, (2) it performs the
inverse operation of producing alternating
current from direct current, and (3) it
amplifies feeble currents and makes them
strong.

Radio Contributes Largely to Telephony, Television and Talkies

By S. M. Kintner
Westinghouse Electric and Manufacturing Company, East Pittsburgh, Pa.

Use in Wire Telephony
When applied in suitable circuits, the

vacuum tube not only performs these
functions better than any other means but
also reaches to certain fields not otherwise
attainable.

These tubes, and others perfected as
by-products, have made possible long-
distance telephony by wire lines. In a
transcontinental conversation the voice
currents will be amplified at intervals of
40 or 50 miles; thus new energy is added
to the system about 60 times. In spite
of these many repetitions, the final result
is so good that one has no hesitancy in
recognizing the voice of a friend.

Any process that will permit the accu-
mulation of all its deficiencies for each
of 60 operations, and yet give a result
in which the combined error is scarcely
discernible, has reached a high state of
perfection.

Made Picture Transmission Possible
Other tubes-fundamentally the same,

however-have brought to a realization
the dream of more than a quarter cen-
tury-of pictures transmission by wire
and radio. Tubes and their related cir-
cuits have supplied the principal deficien-
cies that were required to make these old
ideas workable. Today this is a success-
ful system in commercial use.

Television-an idea suggested 40 years
ago-is also drawing upon radio tubes and
accessories in its efforts to become a
reality. The systems that have thus far
attained some measure of success would
be, in my opinion, still better if even
greater reliance were placed in radio
methods in place of the crude mechanical
mechanisms now used.

Now the Talkies!
When the life of the phonograph in-

dustry was threatened by radio a few
years ago, it was to radio that its rescuers
turned for help. Again the radio tubes
and circuits were called into use to get
better recording and better reproduction,
and the industry was saved.

Radio appliances are now entering the

motion picture field and the silent drama
is giving way to the speaking images.
What is now being shown should not be
criticised too severely, as both equipment
and its methods of use are undergoing
their initial development. It should be
recognized that new instrumentalities
have been placed in the hands of the
directors of the art which greatly extend
the possibilities of their recordings.

Doubtless a new art, different from any
we now know, will grow up and utilize
them to our increased enjoyment.

Radio, in some instances, has been a
great trial to the electric power companies
because of the complaints about radio in-
terference. While this no doubt was
annoying at the time, it was in reality
a blessing in disguise. The radio set, in
effect, was simply observing the "blood
pressure" of the power company's system
and, when interference was observed, was
warning them that there was a part of the
system that was weak and in- imminent
danger of failure. Who can question that
this is a real service-just as pain is to
the individual-warning against keeping on
without removing the source of trouble.

The perfection of special radio "by-
product" tubes and circuits has placed in
the hands of the designers means so
sensitive, so selective, and yet so re-
liable, that it is now possible to
phone instructions to a machine and have
it perform any number of prearranged
operations.

Life -Like Machine

The actions of this machine are so life-
like that in the popular press-it has been
called the mechanical man. Such machines
are now rendering effective service in
power companies' sub -stations, taking the
place of human station attendants.

Many other applications of radio ap-
pliances have been made to other arts.

One of the great debts owed to radio
is the new knowledge that has resulted
from studies of radio phenomena. Each
new art brings with it new relations which
either confirm our existing theories or

cause us to revise them to take into ac-
count the new phenomena. As we know
nothing absolutely, it is not surprising
that our theories are undergoing frequent
revisions.

Only a short time ago an atom was
thought to be the smallest thing in the
world. But a theory founded upon the
atom as the ultimate of divisibility fails
to explain many of the phenomena ob-
served in the radio tube. An electric cur-
rent, so modern theories picture it, is a
movement of electrons, each carrying its
charge. An electron weighs only about
1/1,800 as much as an atom of hydrogen,
lightest known gas.

Electrons by Weight
Perhaps some appreciation of these

proportions can be had from a calcula-
tion of the cost of an ounce of electrons.
If electric power is furnished at 6c. per
kw hour-a fair average domestic rate-
once ounce of electrons would cost ap-
proximately $10,000. From this it is ap-
parent that the average family never re-
quires an ounce. If a monthly bill of $10
is assumed-$120 per year-it would re-
quire 83 years to get that much.

It would appear therefore that, on a
weight basis, the commodity dealt in by
electric power companies is very expen-
sive. In fact, it is even more costly than
appears from what has just been stated,
for the electrons are never sold-only
their service is sold.

Weight, however, is not always the best
way to determine values, and this is a
striking instance where such is the case.

Better Understanding

Without enumerating at length the
benefits from knowledge gained in radio
studies, suffice it to say that much better
understandings of electrical equipment of
all kinds has resulted.

As our knowledge is increased by con-
tinued studies, our applications will be
correspondingly improved and doubtless
new applications made that are now be-
yond the flights of our wildest fancy.

Bakelite Front and Aluminum Subpanel
for the

4 -Tube Screen Grid $5.00
DIAMOND OF THE AIR -

Five -Day Money -Back Guaranty

Finest eye appeal results from construction of the 4 -tube Screen Grid Diamond
of the Air when you use the official panels. The front panel is bakelite, already
drilled. The subpanel is aluminum, with sockets built-in, and is self -bracketing.
Likewise it has holes drilled in it to introduce the wiring, so nearly all of it is
concealed underneath set. Make your set look like a factory job.

Front panel alone, bakelite, drilled $2.35
Aluminum subpanel alone, drilled, with sockets built-in 3.411

GUARANTY RADIO GOODS CO.
145 WEST 45TH STREET NEW YORK, N. Y.
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[This is the second and concluding in-
stallment of the Ferranti Straight Line
Audio Amplifier and power supply unit.
The first part of the description appeared
last week, in the November 10th issue. That
dealt with the theory of the circuits and
the construction of the amplifier. This part
deals mainly with the constructional fea-
tures of the power supply.]

AUNIQUE feature of the Ferranti
Straight Line amplifier is the method

used in isolating the plate and grid cir-
cuits so as to eliminate all common coup-
ling between stages. This elimination
avoids all distortion due to feedback and
prevents motorboating and oscillation at
high audio frequencies. The amplifier is
further characterized by equal gain for
all frequencies essential to the faithful
reproduction of radio and phonograph
signals, by high amplification and great
power handling capacity.

The power supply unit is so designed
as to supply the necessary power for the
Straight Line amplifier when two tubes
as large as the -50 type are used in the
last stage, with sufficient surplus to power
the radio frequency tubes in the receiver
and to supply the current and voltage
required for the field coil of a dynamic
speaker. It automatically supplies the
necessary filament, plate and grid volt-
ages.

Connection of Minus Lead
Referring to the circuit diagram of the

Straight Line amplifier and power supply
shown in Fig. 5, it will be seen that no
connection is indicated between B-of the
power supply and the filament circuit of
the amplifier. This has been omitted to
avoid ambiguity. In some radio frequency
circuits B-and A plus are joined. In

The

others B- and A- are joined. B- of
the power supply should be connected to
A- or A+ according to the way it is
connected in the radio frequency circuit
used with the amplifier.

The Ferranti Straight Line amplifier
and the power supply are built in two
separate units. This method of construc-
tion is rapidly gaining in favor because
of the ease and thoroughness with which
coupling between them may be removed.
Yet the two units are proportioned so
that they fit nicely together, making as
compact an assembly as is consistent with
good performance. An important feature
of both the amplifier and the power sup-
ply is that they are well ventilated so
that all heat developed can escape quickly.
Thus the units operate at a cool tempera-
ture and no parts are endangered by
overheating. Only those can appreciate
fully the advantage of this who have seen
insulation soften, resistors fuse, conden-
sers puncture and transformers and coils
smoke for lack of ventilation.

When a circuit is properly designed
and operated only the tubes should be
so hot as to be uncomfortable to the
touch. Other parts may be comfortably
warm, as they are in the Ferranti units.

The milliammeter shown in the photo-
graphs of the Ferranti Straight Line am-
plifier should be connected in series with
the supply line to the two power tubes
at the point marked M. At this point
the meter indicates the total plate cur-
rent supplied to the two power tubes, and
thus any fluctuation in the meter on loud
signals indicates overloading. S m a 11
changes in the position of the needle are
to be expected. It is only when the
swing of the needle from its mean posi-
tion exceeds about 10 percent of the mean
value that distortion is excessive. This

erranti P
By Clifford

FIG. 3
A general exter-
nal view of thecompleted
Straight Line
Amplifier and
power supply
unit. The ampli-
fier is in front and
the power supply
at the rear. A
milliammeter,

shown on the am-
plifier, is used to
indicate the plate
current and any
possible overload-

ing.

will not occur on any volume tolerable
in a home, or even a small hall.

Constructional Information
Now we will resume the constructional

directions where we left off last week.
Next mount all the parts on the base

and proceed with the wiring. Run leads
as shown in the photo, using twisted pair
for the AC leads to the filaments of the
rectifier tubes and to the hum adjustor,
and use rigid insulated leads for the other
conductors. The insulation must be suffi-
cient to withstand voltages up to 600
volts.

The 71/2 volt AC filament supply for
the power tubes is taken from the trans-
former posts at the rear of the amplifier.

The amplifier unit works successfully
with the Pacent phonograph pick-up with-
out extra matching transformer. Any
other pick-up may he used also provided
that a suitable matching transformer be-
tween the pick-up used and the input of
the amplifier.

Check all connections and if correct,
connect the power supply making sure
to have a 3 -ampere fuse in the circuit.
Turn on the power and see that trans-
former is alive. Turn off power and in-
sert both type 287 rectifier tubes. Turn
on power with top of unit thrown back
and watch carefully to see that there are
no short circuits as evidenced by over-
heating of resistors.

If all goes well check B & C voltages
with a high resistance voltmeter. The
Ferranti type 1,000 which has a resistance
of 1,000 ohms per volt is recommended
for these tests.

If voltages are correct see that varying
the resistors give the proper voltage
range. When the power unit is fully
tested, make the necessary connections to
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ush-Pull Supply
Denton

FIG. 4
INTERIOR OF THE FERRANTI STRAIGHT LINE AMPLIFIER WITH THE LID

THROWN OPEN. THE THREE HOLES IN THE LID REGISTER WITH THE TUBE
SOCKETS SO THAT THE TUBES MAY EXTEND THROUGH THE HOLES. LOCA-
TIONS OF CONDENSERS, TRANSFORMERS, SOCKETS AND THE PLATE MILLIAM-

METER ARE CLEARLY SHOWN.

the amplifier. The filament supply for the
first audio tube may be a battery or any
of the numerous types of A eliminators
such as Tobe.

Turn on\ power supply and see that no
short circuits or grounds are present. In-
sert tubes one at a time, noting whether
filaments have proper current. Adjust
filament current of first audio tube, by
means of its variable resistor.

Connect input leads to radio (or phono-
graph pick-up) and test out one at a
time, throwing the amplifier switch to the
proper position. The grid bias of the
power tubes must be adjusted to give the
correct plate current, 110 mills for 250
tubes and others according to rating. Bias

T1

of first audio tube is then adjusted to
critical value giving best results, which
is approximately 6 volts.

Turn the hum adjuster, (last left and
knob) to give minimum hum. Success-
ful completion will be indicated by sharp,
clear undistorted reproduction of great
volume with absence of hum, and if such
results are not secured, check all circuits
and voltages until the trouble is found.
The unit will be entirely free from motor -
boating if properly connected and sup-
plied with correct voltages.

Wl.atever type of power tube may be
used, matched pairs are recommended.

The performance of a push -bull ampli-
fier, both with respect to freedom from

0 g +MR .0

distortion and freedom from feedback
through the plate voltage supply,
closely related with the exactness with
which the power tubes arc matched. If
they are matched exactly there is no
signal current in the common B supply
for the signal in one side just cancels
that in the other. Hence there can be no
feedback at all. But if the signal is
greater in the output of one tube than
in the other, there will be some signal
current in the common lead and there
will be feedback. This might be such as
to reduce the amplification of the circuit
or such as to increase it, depending on
which of the two tubes is the more effi-
cient.
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FIG. 5
THE DIAGRAM OF THE FERRANTI STRAIGHT LINE AMPLIFIER AND POWER SUPPLY WHICH SHOULD

BE SCUPULOUSLY FOLLOWED IN WIRING THE UNITSFOR OPTIMUM RESULTS. FOLLOW THIS DIAGRAM
IN BUILDING THE CIRCUIT.
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.-MP ON -22 TUBE,,

Fig. 714
A SENSITIVE RECEIVER EMPLOYING ONE SCREEN GRID RF AMPLIFIER, A REGENERATIVE DETECTOR AND
TWO STAGES OF RESISTANCE AUDIO, SUITABLE FOR FEEDING A POWER TUBE IN THE POWER PACK.

REQUESTED BY THOMAS P. WILLIAMS.

Radio University
When writing for information give your Radio University

A FREE Question and An-
swer Department con-

ducted by RADIO WORLD
for its yearly subscribers
only by its staff of Experts.
Address Radio University,
RADIO WORLD, 145 West
45th St., New York City.

subscription number.

PLEASE PUBLISH the diagram of a
four -tube circuit employing one screen
grid RF amplifier, a regenerative detector
and two stages of resistance coupled
audio, to be used with a power tube built
into the B battery eleminator.

THOMAS P. WILLIAMS,
Dallas, Texas.

(1)-See Fig. 715.
* * *

I HAVE a high resistance voltmeter,
but don't know the ohms per volt. Can
you suggest a method of determining this
value without the use of another meter?

EDWARD SEYMOUR,
Tulsa, Okla.

(1)-Connect a high known resistance
in series with the meter and with a suit-
able voltage. First measure the voltage
,of the battery with the resistor short-
"milted and then with the resistor in series.
From the two voltage readings and the
known resistor the resistance of the meter
can be determined. Divide the known re-
sistance value times the lower voltage
reading by the difference between the
two voltage readings. The result is the
total resistance of the meter. Divide this
by the voltage range of the meter to getthe ohms per volt.

HOW CAN I calculate the power taken
from the line by my receiver and power

pack and the cost of operation? I have
no meters with which I can measure the
voltage and the current in the supply line.

HERBERT CHESTER,
Sheboygan, Wis.

First count up all the wattages in the
filaments. The wattage in each filament
is the product of the current by the volt-
age. Then get the wattage in all the plate
currents by multiplying the maximum
voltage by the maximum current. Add
all the wattages and increase the suns by
about 20 per cent. The cost per hour is
then obtained by multiplying the number
of kilowatts by the cost of electric power
per kilowatt hour. Suppose the total
wattage adds up to 54 watts, as it did in
one particular receiver, and that the cost
of electricity is 8.5c per kilowatt hour.
The cost is then nearly half a cent per
hour.

* * *
WHAT IS the power required for heat-

ing the cathode of a -27 type tube?
(2)-What power is required to heat

the filament of a -71A? A -50?
(3)-Would it be possible to heat the

cathode of a tube by a gas flame instead
of by electricity?

LOUIS ROBINSON,
Des Moines, Iowa.

(1)-The wattage required to heat the

Join RADIO WORLD'S University Club
And Get Free Question and Answer Service for the Coming 52 Weeks

This Service for Yearly Subscribers Only
Have your name entered on our subscription and University lists by special number.Put this number on the outside of the forwarding envelope (not the enclosed returnenvelope) and also put at the head of your queries. If already a subscriber, send $6for renewal from close of present subscription and your name will be entered in RadioUniversity. No other premium given with this offer.

[In sending in your queries to the University Department please paragraph them so thatthe reply can be written under or alongside of each query. Write on one side of sheetonly. Always give your, university number.]

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for RADIO WORLD for one year (52 nos.) and also enter myname on the list of members of RADIO WORLD'S University Club, which gives mefree information in your Radio University Department for 52 ensuing weeks, and send

me my number indicating membership.

Name

Street

City and State

cathode of the -27 tube is 4.375 watts.
(2)-It requires 1.25 watts to heat the

filament of the -71A and 9.375 watts to
heat the filament of the -50 tube.

(3)-It is quite possible to heat the
cathode of a tube by a gas flame pro-
vided that the tube structure were so ar-
ranged that the cathode was accessible.
For example, the cathode could be a
metal cylinder housing the plate and the
grid structures.

YOU MUST GET
THIS BOOK!

DRAKE'S RADIO
CYCLOPEDIA
(New Edition)

has been developed to
answer the questions of
service men. custom set
builders and home con-
structors, of experiment-
ers, students. salesmen
and operators of receiving
equipment and to allow
all these to have instant
access to the information
they want. The author.
Harold P. Manly. has

I collected and translated
1:Zt material formerly obtain -

into plain English thei of scattered sources.
able only from dozens

Each rule. fact. method.
Mkt

TilemPlkEtazzIG

plan, layout and diagram
Is instantly picked out

and separated from every-
thing else by placing all
subjects in alphabetical

order with cross references
for every imaginable

name under which the information might be
classed_

This alphabetical arrangement lets the experienced
worker refer directly to the one thing in which he
is interested at the moment without hunting through
non -essentials. The needs of the beginner are cared
for.

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

Every new thing in radio is 'covered in detail.
1.680 Alphabetical Needles from A -battery is

Zero Beat
1025 Illustrations, Diagrams, Layouts and Graphs

920 Pages, Eaeh 6 by 9 Inches
240 Combinations for Receiver Layouts

OF THE PRINCIPAL ARTICLES
159 concern orris. men, 129 help the set builder,

162 nelp tne experimenter, 155 Interest the student,
75 assist In sales work. 73 Interest set owners.

Radio World: "The most suitable volume for those
who want the facts stripped as far as possible of
intricacies. Useful addition to any library."

Radio Broadcast: "The reviewer does not believe
that a more satisfactory addition to the experimenter's
library in any one volume can be made."

QST: "The information is so put as to be of most
immediate use to the constructor and tent& man.
and, remarkably enough, includes apparatus of most
recent origin."

Radio: 'Seldom is any subject so comprehensively
and practically explained."
GUARANTY RADIO GOODS CO..
145 W. 45th 8t., New York. N. Y. Oust E. at B'way)

Gentlemen: Please mail me at once the new(second) edition of "Drake's Radio Cyclopedia," by
Harold P. Manly, just published, with all the latesttechnical Information in It. I will pay the postman46.00 plus a few cents extra for postage. If I amnot delighted, I may return the book in five daysand you will promptly refund my purchase money.
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Literature Wanted
THE 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 be-
low 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.

Name

Address

City or town

State

C. A. Bolin, 1100 O'Farrell St., San Francisco,
Calif.

Oscar Nilson, Gatukontoret, Stockholm, Q.,
Sweden.

E. L. Disilets,33 A King St., West, Sher-
brooke, Ont., n.

H. Naylor, 410 W. Ravenwood Ave., Youngs.
town, Ohio.

Geo. G. Mitchell, Jr., P. 0. Box 55, Hacketts-
town, N. J.

R. R. Bull, 1601 University Ave., Bronx, N. Y.
A. Theodore, Theodore Radio Service, 2049 St.

James St., Montreal, Que., Can.
Jos. L. Winter, 1st & Prospect Sts., Keyport,

N. J.
Robert J. Creeker, 703 Lassen St., Susanville,

Ca 1 if .
Wagatha Grocery, Box 106, Mississippi City,

Miss.
S, H. Partridge, Fruitland, Iowa.
Lani Kamiki, Box 1226, Raleigh, N. C.

A. E. Heimberger, 947 Francisco St., Los Angeles,
Cal.

H. A. McKay, 520 Brunswick, San Francisco, Cal.
William Snellbaker, 2713 W. Silver St., Phila, Pa.
E. Dougherty, 6523 Paschall Ave.. Phila, Pa.
Marvin Nendirs, 1758 Wylie Phila, Pa.
Mr. J. G. Crawford, St. Joins, Newfoundland
Mr. Claud R. Bird, 125 W. Fifth St., Salt Lake

City, Utah
Leo Mongelli, 3968 3rd Ave., Bronx, N. Y. C.
J. Lasada, 40 Norfolk St., San Francisco, Cal.
Henry F. Lewis, 1006 E. 131st St., Cleveland,

Ohio
H. E. Minor, 2339 East 13th St., Brooklyn, N. Y.
David Charles Anderson, 24 Webster St., New-

ark, N. J.
John Pshek, 773 Forest Ave., Bronx, New York

tyCi.
W. C. Stephens, 11 Monmouth Place, Trenton,

N. J.
Cyrus T. Wells, 425 No. Lawrence, Wichita,

Kansas.
Griffith Barker, 13 Columbia Ave., Vineland, N. J.
G. H. Gaillardet, 25 Common St., Weymouth,

Mass.
Wm. 0. Boettcher, Radio Sets, 5002 Concord Ave.,

Detroit, Mich.
H. E. Ahlquist, 32 Drexel St., Worcester, Mass.
Wm. F. Barker, 723 Oneida St., Fulton, N. Y.
R. Davis, 1045 Jefferson Ave., Brooklyn, N. Y.
E. H. Campbell, 1273 Glenn Ave., Columbus, Ohio.
L. H. Holway, 1202 Comlt'h. Ave., Suite 3, Bos-

ton, Mass.
C. G. Saropulos, c -o Monticello Cafe, 212 West -

Fourth St., Winston-Salem, N. C.
J. A. Buermann, 4539 Cadet Ave., St. Louis, Mo.
D. M. Ballon, 13 Division St.,Providence, R. I.
C. L. Love, 1519 Pine Street, Scranton, Pa.
G. W. Simms, Lake, Orange Co., N. Y.
N. N. Smith, c -o R. Smith & Co, Ltd., 243

Princes St., Winnipeg, Can.
New System Telephones Pty., Ltd., J. Carroll,

Mgr., 280 Castlereagh St., Sydney, Australia.
A. W. Thurman, 3219 Fort Ave., Lynchburg, Va.
Chas. Suydam, Hotel Bittner, 4th & Walnut Sts.,

Columbia, Pa.
C. M. Rogers, Radio Receiving Instruments,

Topeka, Kansas.
L. B. Long, Mfg. Radio Receiving Sets, Mel-

bourne, Ontario, Canada.
R. C. Yates, 315 North Monroe St., Little Rock,

Ark.John E. Durant, 178 West Main St., Millbury,
Mass.

Robert J. Craker, 703 Lassen St., Susanville,

L. L. Berry, 1250 Main St., Columbia, S. C.
B. T. Wilson, 2600 Whitis Ave. Austin, Texas.
B. J. Gieshefski, Sound School, Submarine Base,

New London, Conn.
Ray Mayhew, Box 77, Mantua, Ohio.
Marry Dodes, 142 West 46th St., New York,

N. Y.E. C. Garrant, Technician, P. 0. Box 21, Clay-
ton, Ga.

C. W. Richter, Box 688, Miami Beach, Fla.
W. T. Caldwell, Dighton, Kansas.
Kalinak Bros., 217 E. Water St., Coaldale, Pa.
Rabid Piffard, 202 East 9th St., Plainfield, N. J.
Charles W. Thomas, Box 349, Wayne, Mich.
John C. Bechtler, 114-11 126th St., Ozone Park,

N. Y.Albert F. Suter, 625 N. Stokes St., Havre de
Grace, Md.

John Neva, 244 W. 67th St., New York City.
Sheldon Browne, 740 So. Catalina St., Los

Angeles, Calif.
R. B. Timberlake, 1636 St. Catherine St., West,

Montreal, Canada.
Grover M. Plew, Box 3, Logan Field, Dundalk,

11 d.

Merrill Bartlett, Jr., 1006 W. Lake St., Minne-
apolis, Minn.

C. L Umberger, Umberger Sch. of Music, 2025
Cumberland Ave., Middlesboro, Ky.

E. M. Oswald, 1528 Grace St., Chicago, Ill.
G. Knowles, Suite 400, 1041 Comox St., Van-

couver, B. C., Can.
J. P. Clark, Box 1516, Brandon, Man., Canada.
Chas. Keldwan, 1051 Tiffany St., Bronx, N. Y.

City.
Leigh B. Eshelman, 902 Columbia Ave., Lan-

caster, Pa.Andrew E. Jones, 3827 No. Delhi St., Phila-
delphia, Pa.

J. W. Barron, 1826 Buckner St., Shreveport,
Pa,

Louis Solomon, 6402 24th Ave., Brooklyn, N. Y.
Maurice Pilcher, R. F. D. No. 1, Delphos,

Kansas.
P. F. Smith, R. 4-55, Salem, Ore.
Leo Mongelli, 3968 3rd. Ave., Bronx, N. Y. City.
H. Desrochers, 77 Franciscains, Quebec, Canada.
Erwin P. Schuricht, Gen. Del., City Hall Sta.,

New York City.
Dr. Chas. C. Ryan, 210 Public Service Bldg.,

Kenosha, Wisc.
Paul The Radio Man, 290 No. 4th, East, Provo,

Utah.
A. A. Farrington, R. F. D. No. 1, Box 52,

Lewisville, N. C.
Vincent Lavarello, 115 Sullivan St., New York

City, N. Y.
Vernon Walker, 67 Urban St., Buffalo, N. Y.
Walter K. Collier, 208 7th Ave., Haddon Heights,

N. J.
C. H. Preston, Radio Engineer, 521 E. Washn.

St., Stockton, Calif.
C. S. Rannow, 815 Madison Ave., Toledo, Ohio.
M. Edwards, 604 Jackson St., Milwaukee, Wise.
Geo. Snyder, 668 Iowa, Dubuque, Iowa.
V. Vattaglini 178 Spring St., New York, N. Y.
Joseph Ritzel, N. 30 Steuben St., Rome, N. Y.
L. B. Borg, Box 201, Pembina, No. Dak.
C. E. Winchell, 156 No. Oak Park Ave., Oak

Park, Ill.B. 0. Driscoll, 2511 Market St., Youngstown,
Ohio,

Elmer Lundahl, Route No. 1, Box 24, Dassel,
Minn.

Adolf Elfers, 31-10 35th St., Astoria, L. I.,
N. Y.

Fred Sohnle, 58 Durand Place, Irvington, N. J.
H. L. Wellington, 5533 Willows Ave., Philadel-

phia, Pa.
R. Oliver, 1801 Weeks Ave., Bronx, N. Y.
Louis Schwartz. 1003 Tinton Ave., Bronx, N. Y.

City.
Ned Elder, 1706 South Center St., Terre Haute,

Joseph J. Faller, Jr., 325 27th St., Guttenberg,
N. J.

F. H. Herman, 4315 No. Irving Ave., Chicago,

William E. Labrache, 5 Jay Street, Marlboro,
Mass.

A. B. Lane, Bayfield Radio Shop, Bayfield,
Colo.

A. Mathis, 2907 Upperline. St., New Orleans, La.
Arthur E. Lowe, 1252, Denman St., Victoria,

B. C., Can.
George F. Iversen, 262 60th St., Brooklyn,

N. Y.
R. G. Murdock, 3307 Terminal Tower, Cleveland,

Ohio.
F. W. Peterson, Tooele,
Chas. M. Ross, 403 King St., E., Hamilton, Ont.,

Can.
Wm. J. Sickels, 800 McDonough St., Brooklyn,

N. Y.
Electric Supply Co., Edd N. Watkins, 370 11th

St., Oakland, Calif.
A. Beecher, P. 0. Box 82, New Haven, Conn.
Chas. J. Hill, Middletown Springs, Vt.
F. A. Hartwell, Hartwell Bros., 192-B No. Allen

St., Albany, N. Y.
Frederick Ruther, c/o The Springfield Union,

Springfield, Mass.
Geo. A. Bordeleau,34 Ludlam St., Lowell, Mass.
R. H. Grambach 689 24th Ave., Milwaukee,

Wis.
C. G. Marvin, 04 Hudson Ave., Newark, Ohio.
Ben Lewis, P. 0. Box 363, Forest City, N. C.
W. Lisak, 2501 N. Luna Ave., Chicago, Ill.
Fred Heckert, 663 Franklin St., Williamsport,

Pa.
C. M. Baillie, P. 0. Box 653, New Glasgow,

N. S.
E. B. Jirsa, 203 26th Ave., West, Cedar -Rapids,

Ia.
N. Kowtaluk, 1019 Kenilworth Ave., Cleveland,

Ohio.
N. W. Poor, 811 Willowbrook St., High Point,

N. C.

Hollis R. Mull, 835 W. Poplar St., York, Pa..
Nicholas Bozzay, 7 Chestnut St., Caldwell, N. J.
Wm. A. Lang, Jr., 195 Borden Rd., Pittsburgh,.

Pa.K. J. Wagner, 2547 Gladstone Dr., Dallas, Tex..
L. G. Ballard, Box 484, Kinston, N. C.
C. M. Rogers, 135 Quinton, Topeka, Kans.
William Speas, Box 15, Haverford, Penna.
R. A. Ladine, 14 Welcome Pl., Springfield, Mass. -
Paul Nadelhoffer, 111 First Ave., W., Cedar

Rapids, Iowa.
J. A. Fortier, 11927 Persillier St., Montreal,_

Que., Can.
LaL.e on J. Bourgeois, 5254 Laurel St., New Orleans,-

Paul Hammel, 308 N. First St., Lehighton,
Penna.

A. Pereyra, 4260 Griscom St., Philadelphia, Pa. -
j. J. Bonfill Co., Santiago de Cuba.
Wm. E. Burge, 2811 California Ave., Kenmore,.

Ohio.Fred Harris, 835 E. 2nd South St., Salt Lake
City, Utah.

C. Van Duyne, 481 Warren St., Newark, N. J. -
John M. Sylvan, Wade Apts., 1026 S. Grand.

Ave:, Los Angeles, Calif.
Paul E. Wilson, 700 N. 45th St., 'West Philadel-

phia, Pa.
J. Scarisbrivk, 338A 15th Ave., Calgary, Canada.
John R. Craig, 247 No. 3rd St., Steubenville,-

Ohio -
Chas. Alfieri, 546 W. 16th St., Erie, Penna.,
H. M. Woods, 5246 Winthrop Ave., Chicago, Ill..
S. Kramer, 27 Fourth St.,St. Petersburg, Fla..
Allan Bartshe, 376 So. Center, Orange, Calif.
Edwin Rudmann, Azusa, Calif.
M. R. Hartzimihal, 1339 First Ave., New York,.

N. Y.
L. A. Christison, 1522 Court Place, Denver, -

Colo.
Walter E. Peek, 482 E. Losey St., Galesburg, -

L. P. Holden, Id() Vista, Calif.
C. H. Burliname, Woodruff, Kansas.
L. H. Rich; 83 Superior St., Sharon, Pa.
Samuel E. Bos, 1011 Denver St., Kalamazoo,.

Mich.
Constructors Service Laboratories, 737 Insurance.

Bldg., Des Moines, Iowa.
Mr. Williams, 817 N. Hogue Ave., Chicago, Ill. -
Judson R. Varnell, 612 N. Grady St., Altus,.

Okla.C.
Halsey, 232 No. Gower St., Los Angeles,

Calif.
S. T. Lovitt, 903 Arabella St., New Orleans,

La.
P. D. Myers, No. 27 2363 W. 14th St., Cleveland,

Ohio.
Lloyd A. Sexton, 237 Bimini Pl., Los Angeles,

Calif.
Erwin Doty, 4063 Agim-Vista St., Oakland, Calif.
Meyer Chertock, 370 Hinsdale St., Brooklyn,

N. Y.
Edward J. Gehrke, 4507 Lisbon Ave., Milwaukee,

Wise..
J. A. Morphew, 1518 Ferdinand Ave., Detroit,.

Mich.
Luis P. Benitez, 368 Warren St., Brooklyn,.

N. Y.
Frank Selbernagl, Box 189, North Judson, Ind.
J. F. Maxey, 511 Overton, Newport, Ky.
Samuel Barlow, 49 Holbrook Ave., Brockton,.

Mass.
Paul Stone, 12 Forest St., Brattleboro, Vt.
H. H. Yeakle,215 Insurance Exchange Bldg.,.

Los Angeles, lif.
McDaniel Electric Shop, 105 Sixth Street, Lunch -

burg, Va.
Ellsworth Starke, 804 No. 6th St., Reading, Pa.
B. M. Wilson, Box 42, Draper, N. C.
Earli Smith, 118 N. Millvale Ave., Pittsburgh,

Pa.
E. Beideck, Barberry Terrace, Rochester,

N. Y.
Andrew M. Jenkins, 139 Rex Place, Sharon, Pa.
Jack Mom,ack, Box 606, Liberal Kans.
James K. Hubbard, 790 East Puce St., Martins-

ville, Ind.
Chas. Michaloske, Butt Ave. (R. D. 2, No. 87),

Oxford, N. J.
Fred Shanon, Box 154, Richlandtown, Pa.
L. C. Gillam, Radio Sets, 504 Monroe St. -Rear,

Buffalo, N. Y.
F. W. Hammond, 1743 Lincoln St., Berkeley,

Calif.r!
G. Danner, 421 Hazlett Ave., N. W., Canton,

M. Heath, R. F. D. Box 205 Knox Ave.,
SanOhDo''iLeandro, Calif.

A. D. Webster, 50 Loop Road, Kingfield, Wok.
log, Surry, England.

H. Clements, Box 216, Oyster Bay, N. Y.
Charles Habrey, 39 Crescent St., Cambridge,

Mass.
C. D. Reed, Clatan, W. Va.
J. P. Walsh, 1174 Gouin Blvd., East, Montreal,

Can.
John Biesiadecka, 58i) Sixth. Avenue, Brooklyn,

N. Y.
Geo. N. Engert, 1511 Poplar St., Terre Haute,

Ind.
Donner, 860 Elizabeth Ave., Elizabeth,

N. J. -

T. F. Parker, 4641 W. 17th St., Los Angeles,
Calif..E.

Wolf Junior High Sch., Easton,
Pa.

F. M. Neff, Neff's Radio Exch., Red Men'sBldg., Salisbury, Md. ,-
A. J. Collins; 620 West 6th St., Erie, Pa.
3. Walter Banfield, 347 E. Pike St., Houston,

Pa.
H. 0. Cram, c/o The Bridgeport Motor Ca,

Inc., 105 Kossuth St., Bridgeport, Conn.
F. Rahmstock, 722 Buckeye, Toledo, Ohio.
M. J. 1YAngelo, 127 E. Houston, St., New York

City.
W. Jones, 9408 Piatt Ave., Cleveland, Ohio.
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The
New
HBH

Irish -Linen
Diaphragm

Speaker

DeLuxe Finish;
Built-up, Ready

to Play
(Cat. A No. IDLB)

Beautiful to
Eye and Ear

Symbolic Rear View of the New HBH Speaker
A-Upright "H" Support
B-Front Cloth (thinnest

linen).
C-Rounded Edges.

Enjoy the Big Thrill !
THE new HBH Irish -Linen Diaphragm Loud-

speaker, using the new Polo Unit, is designed
to produce more volume and handle more power
than any other electro-magnetic type speaker!

The volume is so stupendous as to be utterly
amazing. You would think you had added a
couple of more audio stages, whereas all you did
was to substitute the HBH Speaker for some
other type.

tone is pure throughout the audio range,and the low notes get specially favorable treat-
ment, to equalize their final intensity with that
of the higher audio frequencies.

Matching the finest unit with the finest dia-
phragm, tightly stretched on a rigid baffle and
properly "doped," produces the outstanding re-
sults.

Listen to this speaker and enjoy the big thrill
of your radio lif el

If the results are not louder, clearer, better
than anything else you have heard in this line,
using your own individual judgment, in five days
return the speaker, and we will refund your
money at once. No delay! No questions asked!

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

Please ship at once C.O.D. express, at advertised
Price plus little extra for cartage, the following, on
5 -day money -back guaranty, including refund ofcartage cost:
Mat. A. No OCat. A No..........
Mat A. Ne peat. A. Na
Name

Address

City State
SEND NO MONEY!

D-Rear Cloth (airplane
cloth).

E-Apex.
F-Polo Unit.
G -10 -Foot Cord.

H-R I g Id De Luxe
Frame, 24x24"

I-Splice Jointed.
- Moulded Metal

Bracket.

Strikingly Beautiful
THE mottled finish on the splice -

jointed (not nailed) frame, in
mellow tones, with conservative
gold edging, plus the gracefully
rounded corners, makes the speaker
beautiful to behold. A thrown-to-
gether appearance characterized
such speakers in the past, but here
is one so different you'll be proud to
exhibit. The woman of the house
will appreciate its beauty, too.

The mechanical construction is
perfect.

PARTS PRICE LIST
Cat. A No. 1. DLNB. Entirely complete kit for samespeaker, with Polo Unit, dope, constructed de luxe frame,linen, etc. $17.50Cat. A No. 1. DLF. Built-up, high-grade, round -edged de luxe frame, splice -jointed, not nailed; size24x24 Inches with moulding; also H-shaped uprightsupport, splice -jointed; also hardware for attaching up-right to frame 5.50Cat. A No. 5. Thinnest Irish linen for front dia-phragm, 26x26 inches 2.00Cat. A No. 6. Airplane cloth 8x8 inches for rearpiece .25Cat. A No. 7. Polo Duo -Magnetic Unit, with fac-tory -adjusted and sealed armature, apex, thumbscrew,chuck,

10

nut, 10 -foot cord, moulded mountingbracket.00Cat. A. No. 9. One can finest "dope" (good forthree thin coats) 1.25cCoaaLts) A No. 10. Two cans "dope" (for live good
2.00Cat. A No. 11. Apex, chuck, thumbscrew, nut .25

Classified Ads
Radio World's Speedy Medium

for Enterprise and Sales
10 cents a word - 10 words minimum - Cash with Order

TAKE Your Choice of 4 Other Publications forNew Radio World Subscribers Ordering Now.Radio World has made arrangements to offer,
with one year's subscription for Radio World,a year's subscription for any one of the follow-
ing publications FREE: Radio News or Scienceand Invention or Boys' Life or Radio (San Fran-
cisco).

Send $6.00 -now. State which other listedpublication you desire. Radio World, 145 W. 45thSt., N. Y. City.

RECENT issues of Radio World. 15 cents each
Any number published in 1928 available.

EXCELLENT unit for phonograph attachment,to play records. Connects to speaker terminals,
nozzle to phonograph, $4.20. P. Cohen, 236 VaretSt., Bklyn., N. Y.

Three Stations Lose
Plea for New Wave.

Washington.
The applications of WBNY and WOV,

both of New York City, for assignment
to 900 kc, 333 meters, was denied by the
Federal Radio Commission, because to
grant the application would have deprived
Buffalo and Syracuse, N. Y., of deserved
facilities.

Other applications denied were:
WHAC-WBIS, the Shepard Stores, Bos-
ton, Mass., for 590 kc, 508 meters, now
assigned to WEEI ; WIBS, New Jersey
Broadcasting Corporation, Elizabeth, N.
J., for increase in power and hours of
broadcasting; construction permit for
Pickwick Broadcasting Corporation, to
erect stations in San Francisco, Los
Angeles, and in Phoenix, Ariz.

WBBM Getting Ready
to Use 25,000 Watts

Work has begun on a 25,000 watt trans-
mitter for WBBM, Chicago, following
the issance of a constructional permit by
the Federal Radio Commission. The
new equipment will be located at the same
place as the present sent, approximately
twenty-five miles Northwest of the city.

BLUEPRINT FREE!
4 -Tube Screen Grid Diamond of the Air
Blueprint, full sized picture wiring dia-
gram; also schematic diagram and panel
layout.
At 15c per copy RADIO WORLD costs you 60cfor four weeks. But if you send 50c NOW you
get the first and only national radio weekly for
four consecutive weeks and this handsomeofficial blueprint FREE!
This blueprint is life-sized and shows in easypicture diagram form how to mount parts andwire this super -sensitive receiver. One screengrid tube is used as radio frequency amplifier.
The rest of tubes are two -01A and one 112A.
This circuit gives you distance, tone quality, easeof performance. No shielding, no neutralizingrequired!

Radio World, 145 West 45th Street, New York City
Enclosed please find 50 cents (stamps, coin,check or money -order) for which send me RADIOWORLD for four weeks, and free Diamond S. G.blueprint.

Name

Address

City State Renewal.
If you are already a mail subscriber for RADIOWORLD you may extend your subscription fourweeks and get free blueprint, but put a cross inthe square.

Recent Issues of RADIO WORLD, 15 cents each.Any number published in 1928 available for ashort while. Six issues 75 cents, 10 issues $1.00.Send stamps, coin or money order NOW, beforethe issues are sold. RADIO WORLD, 145 West45th Street, New York City.

Bakelite Drilled Front panel and aluminum self -bracketing,
socketed Subpanel of the
REVELATION 4

Immediate shipment $5.00(Subpanel alone, self -bracketing, socketed -63.50)(Drilled Front panel alone 2.00)Front and subpanel for 4 -tube Screen Grld Diamondof the Air, same prices.
GUARANTY RADIO GOODS CO.145 West 45th St., New York Gib,

RADIO WORLD, published every Wednesday,dated Saturday of same week, from publicationoffice. Hennessy Radio Publications Corporation,145 West 45th Street, New York, N. Y., just eastof Broadway. Roland Burke Hennessy, President;M. B. Hennssy, Vice -President; Herman Ber-nard, Secretary. Roland Burke Hennessy, Editor;Herman Bernard, Managing Editor; J. E. Ander-son, Technical Editor; Anthony Soder°, Art Editor.
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Be a RADIO EXPERT
Radio, a new big industry wants trained
men. The work is fascinating, interesting,
pays big. We send you six outfits of Radio
parts to give you practical experience build-
ing and repairing sets. Write for 64 -page
book "Rich Rewards iii Radio." It tells
you how you can learn at home in spare
rime to become a Radio Expert No obligation.
National Radio Institute. Dept ow Washington.D.C.

000

SAVE THOSE TUBES!
Many persons have

sets with Navy

type sockets-tbs
kind with the collar
on and the bayonet
bingo for the Pia
on the base of the
tub8. ir
a UX base

you
tubePut in

a Navy
ket a abort may

blow out all the
tubes. Play safe
and have fine con-
tact besi Ilse
an adapterdes, that fits
13X tubes into
Navy sockets (Cat.
No. UX). Price
20 cents each.

GUARANTY RADIO GOODS CO.
145 West 45th St., N. Y. City

J SPEAKERELAY

For connecting two speakers by turn of
knob so that at No. 1, left, you operate
one speaker alone; at No. 2 you operate
both speakers together; at No. 1, right,
you operate the other speaker alone. Ex-
cellent for store demonstrations or home
use. Earphones may be substituted for
one speaker.

GUARANTY RADIO GOODS CO.
M5 WEST 45TH STREET

NEW YORK CITY Just East of Broadway

...)rmweileamimumimimmmmaimimemmeimemei

SUBSCRIBERS!
Look at the Expiration

Date on Your
Wrapper

Please look at the subscription
date stamped on your last wrapper,
and if that date indicates that 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 ST., N. Y. CITY

few doors east of Broadway

DYNAMIC BAFFLE

Completely built up, for any type dy-
namic chassis. State what make dynamic 12.00
you want it for. Cane sides, open back.
De luxe finish. Size, 24x24 inches

GUARANTY RADIO GOODS CO.
145 West 45th Street, New York City

MareMNS To Setluilders
One good radio idea may be worth
millions. Barawik has thousands of ideas
for radio set builders to make more money.
Barawik's Big Radio Book will help you
while elections are on and big national
events stir the world.

Send for your copy today - NOW.

BARAWIK C0.13C1,I,C,"J".g.sii.ti;".. A.

Manufacturers o f
highest quality
condensers and
resistors

)
that are-
Built to
Endure!

A
Write )

for the
Research k

Worker, a
free monthly

publication.

BLUEPRINT
FOR

Bernard's Economy 3
Price $1.00

PHILIP COHEN
236 VARET STREET
BROOKLYN, N. Y.

AIR COLUMN HORNS ARE SPLENDID!
Especially Those Made of Molded Wood

EVERYBODY who uses a horn loud speaker of the latest
air column design, with long tone travel, agrees that the

Model 595 has a travel distance of 8 feet from the
unit to the large end of the "bell." If you
must economize on space, use
Model 570, with a 6 -foot tone
travel, with not quite as
strong reproduc-
tion of low notes.
But No. 595 is bet-
ter and, if you've
t h e room (21%"
high, 18" wide, 15"
deep), choose that
one. Every pur-
chaser is a de-
lighted customer.
Order one of
these specially
moulded wood
horns. Try it for
90 days. If not
delighted, return

and get back
your money, in-
cluding any ship-
ping charges you
paid! (Note: Not
a single one of
these horns has ever
been returned to us,
though we've sold many
hundreds!)

WEI MEM WWI pow,es row

ACOUSTICAL ENGINEERING
ASSOCIATES,

143 West 45th St., New York City.
(Just East of Broadway)

eve

Please ship me at once the following (cheek off): I
O One No. 595 at $10.58, plus a little extra to

defray shipping costs; send it already mounted I
in FREIE baffle board.0 One No. 570 at $7.64, plus a little extra te I
defray shipping costs; send It already mounted
in FREE baffle board.
Onis Ne. 112 horn motor (universal nozzle) at I
$3.53, plus a few cents extra for chipping.

NAME

ADDRESS

CITY STATE
80 -DAY MONEY -BACK GUARANTEE!

Model 570, du
15" high by 12"

wide by 12" deep, 6 -
foot tone travel. FREE
baffle board. List price
$13.00. Our price (40%
and 2% off list price) ..

$7.64

Model 112 horn motor
stands 250 volts without
filtering (illustrated at
right). List price $0.00.
Our price (40% and 2%
iff list price $3.53

type, consisting of an
tone is splendid. Our

Model 595
(illustrated above.)

Baffle board (act
shown) razz will

each order. List prise
218.00. Our pries
(40% and 2%, off listpricel-

$10.58

"iiiIIMFA  Wad a  fittltridlYitltritItadtadtridi IraVettlhad1W  retllYSaarittiffiVii-
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'LYNCH
resistance -coupled amplifier kit
for quality television reception
Complete with mount
ARTHUR H. LYNCH, INC.

1775 Broadway New York City
Send for free Lynch radio manual

.00

VICTOREEN
Super Coils

Write for Free Blueprints of
New VIctoreen Circuits

Geo. W. Walker Co.
2825 Cheater Avenue

Dept. B Cleveland, 0.
1111MIN.

Cash in on This Offer Now!
/INF full year's subscription for any TWO of the following magazines given to you-RADIONEWS or SCIENCE AND INVENTION or RADIO (San Francisco) or BOYS' LIFE.Select any TWO of these four publications, each of which will be sent to you (at onlyone address, however) each month for twelve months- in other words, 24 issues-if you willsend in now your subscription for RADIO WORLD for two years (104 numbers) at $10.00.RADIO WORLD'S subscription price for one year is $6.00, so you gain the extra dollar bytaking advantage of the liberal offer for two-year subscriptions; and, besides, you get a sub-scription for each of the TWO other magazines selected from the enumerated list, making atotal of 128 numbers for $10.00.

If you want to select only one from among the four other magazines, you may obtain thisone for TWO years, so that you will be subscribing for RADIO WORLD for two years andfor the other magazine for TWO years, all for only $10.00 (both mailed to one address only).These offers are rightly regarded as among the most liberal ever made, but as they arelimited as to expiration date (see notice below) you must act now.
Please use the attached coupon.

SPECIAL TWO -FOR -PRICE -OF-ONE COUPON
RADIO WORLD, 145 West 45th Street, New York City (Just East of Broadway):Enclosed please find $10.00, for which send me RADIO WORLD each week for two years (104 nudibers),and also send me, without extra cost, each month for one year each of the following TWO magazines-total,24 issues-grand total, 128 numbers:

0 RADIO NEWS 0 0 RADIO (San Francisco)0 0 SCIENCE AND INVENTION 0  BOYS' LIFEIf you want one of each, put a cross in a square next to the name of each of the two other magazines.If you want a two-year subscription for ONE of the above magazines, with the two-year subscription forRADIO WORLD (same grand total of 128 numbers), put two crosses before the name of one magazine.If you prefer to pay $6.00 for only one year's subscription for RADIO WORLD (52 numbers) and getone of the other magazines for one year, without extra cost, put one cross in one square in front of the nameof one magazine.

Present RADIO WORLD
subscribers may renew under Namethis offer. If renewing, put
a cross here 0.

Street Address

City State

THIS OFFER EXPIRES AT NOON ON DECEMBER 15TH, 1928

MOST REMARKABLE OFFER!
TWIN

37-FEL
TWIN MAGNETS

(earn roR TONED)
0008LE SEWSI, VIF

ROCKERar,,
rFaSVI0',

(r="oelNor ls,Nte)
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EEO', Ar leo vocro').

DR/lorea Roy,
REIN/ono, eve',
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FOOT CORO

=f,e;Z"'

TiF;7°.:

Polo Unit (With Bracket, Cord Apex,
Chuck and Hardware)

List Price, $10.°

YOU MUST USE THIS COUPON I
POLO ENGINEERING LABORATORIES

(Tel. Cortiandt 5112)
57 Dey Stmt, New York City

Enclosed plea,. Ind $6.06 on account, fee whit*

mounting bracket, 10 -ft. cord, apex skink and hard -
please send me at once one Polo Twin Magnet Unit.
ware. I will ,end yon the extra $4 (making total of
$10) within 90 days after your date of shipment, I.
complete the urchase; or within 90 days wilt return
the unit for eopmplete, quick refand of purohase Sacinec'.

Name

Address

City State

NINETY -DAY Money -Back Guarantee

TH E P 0 L 0 Duo -Magnetic
Unit has been acclaimed the

outstanding unit.
Satisfy yourself it is louder,

clearer, stronger, purer, better.
Compare it with anything else in
the world. Take NINETY DAYS
for your trial: At the end of that
time, if you want to keep the
unit-and you will-then send the
extra $4. Otherwise return the
unit in 90 days and get your $6
back.

Just think of it ! NINETY -day
trial!

Compare !
Make your comparisons all-inclusive, evenagainst dynamic speakers. If you have a

171, 171A, 210, or 250 output tube, or any ofthese in push-pull, there won't be so mach
difference between the $10 Polo Unit and the
considerably more expensive dynamie speakers.
But if you use 112, 112A, 133 or other siindar
power tube, or no power tube, the Polo Unit,
with any cone or cloth speaker, will far out-class even the dynamic.

Take immediate advantage of our liberaloffer. You must use attached oompon. Send$6 and try out this marvelous Polo Unit atOUR risk.

We guarantee immediate shipment.

ELIMINATE
BATTERIES!

NO Change in Set Wiring
NO Change in Tubes

"B" Eliminator, Using Raytheon Tube,
Replaces "B" Batteries and Gives
Great Satisfaction.

No. B16-"B" Eliminator for 50 to
60 cycle. 105 to 125 -volt AC house
current. Max. voltage, 180, with one
variable detector and one variable in-
termediate voltage. Weight 16 lbs.
Size, 6 x 6% x 11%". Quiet, eco-
nomical. Requires no attention. Sold
only with Raytheon tube. Price, including Raytheon
BH125 mil. tube and built in connector cord and
plug.

Famous .Raytheon Tube
With Each "B" Eliminator

'16

A66 /9 Eliminator. Using Dry Plate Recti-
fication, Current Well Filtered:
Replaces "A" Battery.

No. A22-"A" Eliminator. Suppliesup to 254 amperes at 6 volts. Vari-
able resistance permits adjustment to
number of tubes in set. Supplies A
current and voltage to sets using from
4 to 10 quarter ampere tubes, or
equivalent current drawn by any other
combinations. Tip jacks for voltmeter readings, Re-
ceptacle for "B" eliminator plug. Pendant switchcontrol, everything. Set switch needn't be touched.Device requires no attention. Uses no tube. Size:10%" high, 8%" wide, 1134" long. Shippingweight, 27 lbs.

'22

POLO ENGINEERING LABORATORIES,
57 Oey St.. N. Y. city
Please ship at mea-

l: One 180 -volt maximum "B" eliminator, withvariable detector and variable intermediate volt-age (three different voltages in all): equippedwith one Raytheon BR tube, 125 milliampererating. I will pay $16, plus a little extra forfreight, on receipt of goods, which are to be onapproval for ten days (money back. if desiredafter 10 -day trial).
0 One "A" eliminator. 2% -ampere maximum at6 volts, using dry plate rectification, large chokeand large capacity condenser, AC switch, recep-tacle for any "B" eliminator plug, variable re-sistor, all built in for which I will pay $22,plus a little extra for freight.
 Both the "B" eliminator and the "A" elimina-tor, at total of $36, on same approval basis.

Note: If fast express shipment is preferred, ratherth.in slower freight, put a cross here 0.

Name

Address

City State
ALL SHIPMENTS MADE ON
APPROVAL FOR TEN DAYS

All prices quoted are NETI
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SOCKET WRENCH

F

E
E

Push out control lever with knob (as at left)
and put wrench on nut Push down on handle

only (at right), then turn nut left or right.

ONE of the handiest tools for a custom set
builder, service man or home constructor

is a BERNARD socket wrench.
It consists of a 6y" long metal tubing in

which is a plunger, controlled by a knob.
The plunger has a gripping terminal (called a
socket, hence the name "socket wrench") that
may be expanded or contracted to fit 6/32,
8/32 and 10/32 nuts, the most popular sized
nuts in radio.

Use the knob to push out the plunger, press
down on the handle to grip the nut, then turn
the nut to left for removal or to right for fast-
ening down. Total length, distended, including
stained wooden handle, 10". Gets nicely into
tight places. Send $1 for 8 weeks' mail sub-
scription for RADIO WORLD and get this
wrench FREE.

No other premium with this offer. Present
subscriber may extend subscription by stating
be is one, and entitle himself to this FREE
premium, making $1 remittance.

RADIO WORLD
145 WEST 45TH ST., N. Y. CITY

A few doors east of Broadway

r for GREATER "\
EFFICIENCY-

Do you want more selectivity? Simply
reduce the signal pick-up by placing a

VOLUME CONTROL CLAROSTAT across
antenna and ground connections.

Do you want DX detection? Simply in-
crease detector grid leak to 6 to 10

megohms by means of GRID LEAK
CLAROSTAT. That means the proper
grid leak for any condition.

Do you want better R.F. Amplification?
Simply adjust your r.f. B or plate volt-
age by means of the DUPLEX CLARO-
STAT, which provides two variable taps.

Do you want extreme sensitivity? Simply
introduce regeneration in detector circuit
by means of a home-made feedback coil
and VOLUME CONTROL CLAROSTAT
as shunt resistance.

Do you want good quality on loud signals?
Simply reduce signal strength by shunting
TABLE TYPE CLAROSTAT across an-
tenna and ground.

To make a long story short, Invest 25
cents in "The Gateway to Better Radio,"
obtainable from Your dealer or direct from
us. 88 diagrams, over 20,000 words of
practical information-all for a quarter.

CLAROSTAT MFG. CO., Inc.
Specialists in Variable Resistors

291 N. 6th St. Brooklyn, N. Y.

A ROSTATC
Pat Off i/s6 S

Circular Model

Ideal for multi -tube high -
power sets, and Is the per-
fect Speaker for Electric
Receivers In every prito
class.

Sent prepaid if cash
with order, or plus
postage if C.O.D.

Pausin
Engineering Co.
727-739 Frellnghuysen Ave.

Newark, New Jersey

7.}ears ofPerfect Service
C-AMPERITE, the selGadjmaing fila-

ment control bag been time -tested
by the world', leading radio de-
oignero. Entirely finlike fixed
resistor... A type for every
tube-batieryorA.C. S1.10,
with mounting (in U.S.A.)
at all dealer,.
Demand AMPERITE,

AMPERITE
9he"SELf-Milbgiig6" Rheostat

FREE
"Amperito

Blue Book"
of in tcst cir-

cuits and Con-
n,' data.

Write Dept R.W.22
RADIALL CO.
50 Franklin St.

New York

SHORT WAVE $10."ADAPTER

Completely built-up, ready to receive; includes
three plug-in coils, also built-in plug and cable
and tunes 18 to 78 metres. Requires no extra
tube. Chart tells just where each wavelength
comes in DC model (for all sets except AC
tube sets). List price, $18.50; our price, $10.17

AC model for AC sets. List price, $19.50; our
price. $10.72.

The Adapter plugs into the detector socket of
your present broadcast receiver and brings in
the short waves, including foreign stations, on
the speaker. Bakelite panel, handsome real ma-
hogany cabinet. Full directions with each adapter.
Any novice can work it. immediate delivery.

Order One Now C.O.D.
Ten -Day Money -Back Guarantee!
RADIO SUPPLY COMPANY

217 Havemeyer Street, Brooklyn, N. Y.

New Powertone Unit Brilliant to Eye and Ear!
1929 Model Far Excels Anything Else in Its Price Class!
Having won highest repute last

season, the Powertone Unit, which
gave maximum volume and quality
reproduction at lowest price, again
wins leadership because, without
any increase in price, it assures
still better performance.

The coil is wound a new way,
with double the former impedance,
giving remarkably faithful low -note
reproduction, a region in which
many units are deficient. The mid-
dle and high notes are faithfully
reproduced, too.

GOLD AND VAN DYKE
The magnet is gold -dipped, giving

it a rich and handsome appearance.
The dipping is done before the
"horseshoe" is magnetized, so there
Is no detrimental effect on flux. The
back frame is sprayed with a Van
Dyke finish-deepest brown, a splen-
did color combination. Imagine gold
against Van Dyke! Use this unit
for its superior performance and
fetching appearance!

WHAT YOU GET:
At $3.75 each, this unit represents

the utmost you can obtain at any-
where near this price. Not only do
you get the unit, but also a mount-
ing bracket, apex, chuck, thumb-
screw nut and 5 -foot cord.

This unit will drive any type of
cone, airplane cloth, linen or similar
speaker, but will not work a horn.
The Powertone Unit will stand 150
volts without filtering and is fully
guaranteed against ALL defects for
one year. The armature is adjust-
able to power tube impedance.
Order a unit NOW!

SEND NO MONEY!
Just order one new Powertone

Unit with equipment. It will be
mailed at once C. 0. D. You will
pay postman $3.75 plus a few cents
extra for poetage.

Try it for five days. If you don't
think it superb, simply return the
unit with a letter asking for re-
fund, and your purchase money will
be returned immediately! You run
no risks! All you can do is win!

36" OR 24" KIT
You can use this unit on any

type cone or other diaphragm
speaker you prefer. If you want
to build a 36" or 24" cone yourself,
specify which, and unit, paper,
bracket, apex, nut, thumbscrew,
cement, pedestal, cord and in-
structions will go forward at $0.0111

C. 0. D. plus small cost of cartage.
You will be overjoyed with the

new 1929 model improved Powertone
Unit. Order one TO -DAY!

GUARANTY RADIO GOODS CO., 145 W. 45th St., New York City. Just East of Broadway
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New Coils Produce Revolutionary Results!,

High Impedance Screen Grid Tuner, three windings.
Primary center -tapped for short waves. Single hole 41

panel mount. (Model SHT)
.00

ENORMOUS VOLTAGE GAIN!
MORE VOLUME! MORE DX!

THE SHORT AND LONG WAVES
WITHOUT CHANGING COILS!

WORKING out of a screen grid tube, the
High Impedance Tuner develops incred-

ible voltage.
The primary, the outside winding, is tuned by a vari-

able condenser the user puts across it. At resonance
this gives infinite impedance! What the screen grid tube
needs is a high impedance plate load, otherwise the
tube's full, amazing quantity of amplification is missed.
Could there be any impedance higher than infinite?

The secondary has a step-up ratio of about 2 -to -1, the first
time a voltage increase by radio frequency coupling ever has been
made available with a tuned primary. The secondary is wound
on a separate form and riveted inside the primary form.

The third winding is rotatable inside the secondary form, from
a front panel knob, and has a variety of uses.

Bakelite forms are used exclusively.
It is inconceivable the revolutionary effect this con has -volume

so great you would never imagine it possible -greatly increased
sensitivity, often 100 times greater than an ordinary TRF coil -
more distant reception, much more, in fact -and -short waves may
be tuned in by shorting out half of the primary, without change
of coil or condenser.

Mount coil upside down for short leads. All terminals are then
on bottom.

High Impedance Screen Grid Tuner Primary Center -tapped for
short waves. Single hole panel mount (for .0005 mfd.). Model
5HT $3.00

For .00035 mfd. Model 3HT $3.25

Wonders of Screen Grid Tubes Fully Capitalized for First Time
ANTENNA COIL REPLACEMENT COIL

Like the High Impedance Tuner,
the Screen Grid Antenna Coil is
specially designed for input to a
screen grid tube. Its inductance is
so arranged that the dial readings of the
antenna circuit will be like those of the
tuned circuit in which the High Impedance
Tuner is used.

The antenna coupling is conductive, giving
the maximum signal strength consistent with
selectivity -a degree of volume that is so
enormous as to astound you! Using these
two coils, the volume is so great that
only one stage of audio works a loud speaker
superbly -thrillingly 1

For short wave reception all except 14
turns of this single, continuously -wound coil
are shorted out, and short-wave tuning con-
fined to the succeeding stage or stages.

The Screen Grid Antenna Coil is matched
to the High Impedance Tuner, by having
dissimilar turns that equalize the tuning.
Dial readings track nicely because the
Screen Grid Antenna Coil's individual in-ductance is made to atone for the effectmutual inductance has on the High Im-
pedance Tuner's primary.

Screen Grid Antenna Coil. One tap forshort waves. For .0005 mfd. (Model 5A) $1.75
For .00035 mfd. use (Model 3A) $2.00

444*,4%

d. 11/4, STANDARD group of coils is manufactured, as dis-\ 'ts.s.44. tinguished from SCREEN GRID Coils. The STAND-
ARD coils are for 20IA, 240, 199, 226AC, 227AC andq.,6, 44,,s. all other non -screen grid tubes.

4,4, e Ow, N., All the coils, both STANDARD and SCREEN
GRID, have 2% inch diameter, the smallest

y

0 tea'? "'' 0 qt,,,_ diameter consistent with high efficiency!
'It e e 'It. All are sturdily made and are care-

** Ql. e 1 fully designed and constructed withee co.', I.) he idea of having them last TEN
Oa.  . ":4c.o.N,A,,,Ii: \,,,.. t YEARS. Thati includes coils with

4. "'. n 4....).0 "",ti. tsd, ..s,, rotatable forms, for they are
4.0, wee. ---/A,, c-,, ti, r) -"v .., .... no less rugged than the

"'row 4.: rot -44 `-ve `.... others -another exception-9cot .. ' /,t41.. 4/04,45n .N.' 4: N al virtue.
sae'' .,,

. N/41. d , 4 ). S All coils have a short-
wave....

met
0 'cit. eb,,,- ex co, wave tap, but this

.. - 41, 're, -e -14, ' %.,,,,, need not be used,
`Sst .  .. °r/e,./ eocfod.. ,-9914; sks,.. if not desired.

eec,,

A great many persons now possess
good radio receivers and do not de-
sire to part with them, but would

to gain the benefit of the won-
derful new screen grid tubes that, with
proper coils, increase volume and sensitivity
enormously, and without reducing selectivity.

Moreover, they do not want to tear down
existing receivers and virtually rebuild them.
No need to do so. The Screen Grid Re-
placement Coil, for either .0005 mfd. or
.00035 mfd. tuning, occupies a space only 254x
234 inches, so can be put in almost any
receiver from which the old coil has been
removed.

The replacement coil has an untuned
primary of high impedance -generous -num-
ber of turns -while the secondary is tuned.
Thus it conforms to requirements of the
usual tuned radio frequency receivers. Cus-
tom Set Builders, Service Men and Home
Experimenters will welcome this opportunity
to redeem "the old set," make it pep up
and step out -cure that loss of the old
kick -capitalize the great advantages of
radio's outstanding tube! In replacement
work one of these coils should be used as
the antenna coil.

Screen Grid Replacement Coil for .0005
mfd. Secondary center -tapped for short
waves. (Model 2R5) $1.50

Screen Grid Replacement Coil for .00035
mfd. Secondary center -tapped for short
waves. (Model 2R3) $1.75

Coils for Other Than Screen Grid Tubes
For all circuits other than screen grid circuits the

STANDARD
COILS

3-elreult tuner, for .0005 mfd.
Secondary center -tapped for short
waves. (Model T5) $2.25
3-elreult tuner for .00035 mid.
Secondary tenter -topped for shoot
waves. (Model T3) $2.50
TRF eoll. Interstage melee and
also hoed as antenna eoll. Far
.0005 mid. Secondary tenter -
tapped for short waves. (Model
RF5) $1.00
TRF cell. Same as above, except
It Is ter .00035. Semulary *en-
ter -tapped for short waves.
(Model RF3) $1.25
[Note: This advertisement
contains out complete line of
coils. Inquiries invited from
the trade, custom set build-
ers, etc.]

OTHER SCREEN GRID
COILS

For circuits using screen grid tubes,
with single tuning control, four -
models of coils are manuin3ured with rotors
that serve as trimmers, so that no midget
trimming condenser is needed.

These single control coils are:
Model 2SC5. Conductively coupled antenna

coil, for input tb a screen grid tube, with
two turns taken from the stator and wound
on the rotor. Thus the variations in tuning,
due to the antenna's capacity effect on
the tined circuit, are compensated for by
turning the panel knob. For .0005 mfd.
tuning. Usual tap for short waves. (Model
ZSC5) $2.75

Model 2SC3, same as above, except that
inductance is for .00035 mfd. tuning. Usual
tap for short waves. (Model 2SC3) $3.00

Model 2RSC5 is a replacement coil for
single control sets, corresponding to 2R5,
but having the trimmer coil on a rotatable
form, so that any interstage coupling out
of a screen grid tube may be accomplished
efficiently. Usual tap for short waves.
(Model 2RSC5) $2.75

Model 2RS3, same as above, except this
is for .00035 mfd. tuning. Usual tap for
short waves. (Model 2RSC3) $3.01
Model 5TP (.0005) $2.00
Model 3TP (.00035) $2.25

Screen Grid Antenna Coil,
put to any Screen Grid
RF Amplifier. Tapped
once foe short waves
(Model SA)

for In -

$1.75

SCREEN GRID COIL COMPANY
- 143 WEST 45th STREET

NEW YORK CITY
Just East of Broadway


