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ALL IN A TINY TABLE

!

See page 3.

in a smoking table.

mon

Complete installat
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Easy to build . . unequalled
performance..at a price you
will be glad to pay

Marvelously Realistic Reproduction
. Remler Audio System .
Perfect Control of Volume from

Maximum to a Whisper,

Simple to Operate Expert
Results for Every Member of the
Family. :
All the Selectivity that Could be
Desired . . . Clean-Cut Separqtion
of Stations on Adjacent Channels.
Superheterodyne Sensitivity .
Shield-Grid Amplification.

Stable Operation . . . Completely
Shielded Throughout. |

Easy to Build . . . Can be Assem-
bled, Wired and Put into Operation
in One Evening, No Special Knowl-
edge or Experience Necessary,
Most of the Wiring Completed and
the Circuits Balanced at the Fac-
tory . . . Only a Few Wires to be
installed by the Builder in Accord-
ance with Color Code.

Eliminator or Battery Operated.
Combined Power Amplifier and

Plate Supply . . CX 350
(UX 250) Power Tube . . Full
‘Wave Rectification . . . B Voltage

Regulation Provided For.

Steel Chassis Amplifier Construc-
tion . . Compact and Rigid.
Power Transformer Primary
Tapped for Different Line Volt-
ages.

REMLER POWER AMPLIFIER

The story of the “29,” what it is
and what it does, is complete in
Bulletin No. 17. Sign the coupon
for your free copy.

| can be given the best guarantee.

Remler Division, Gray & Danie'son Mfg. Co.
260 First Street, San Francisco, California:

Gentlemen: Please send me:

{1 All the ‘“dope” on the ‘“29.”

[ Bulletin service for professional set
builders.

7/ The

Screen

Grid

| HARMONIQUE

222

OT since Dr. Lee De Forest invented the three-element tube has there been any

tube development to compare with the four-element, Screen Grid Tube. But
the tube must be expertly made—absolute precision. Then only do you realize the full
gain. More distance, more volume, better tone. Instead of a gain of 8 or 10 per stage
you can get from 50 to 240 with Screen Grid Tubes.

Harmonique 222 Screen Grid

Tube, made with special atten- ®
tion to utmost precision and high -
amplification.

MONEY-BACK AND REPLACEMENT GUARANTEE

The strength of the guarantee measures
the value of a tubé. Only the best tubes

Net price........

all carry the same guarantee—

Money Back if, after a five-day trial, you
are not thoroughly delighted.

FREE Replacement up to fifteen days
scientifically, carefully, expertly, and all after the date of receipt of tube, even if
are of the first order of merit. Hence you “blow out” the tube.

TUBE KITS FOR SPECIAL CIRCUITS

If you have built or intend to build any of the popular kit circuits, get our specially
boxed tube kit for that circuit, then forget possibility of tube troubles. Order the
tubes by identifying them on the coupon below, and write the name of the circuit
across the coupon,

THE HARMONIQUE LINE OF TUBES

Here is the full list of tubes to select from, always with the assurance you are getting
an extraordinarily good tube, and at a very modest price, due to sale direct to you.
The prices are net and include all charges. You don’t have to pay postage.

All Harmonique Tubes are manufactured

201A da,imioomboonl. el 51,00 UX1%9 ... S1.25 240 .. $1.50
200A .. 200 UV1es ... ! 222 3.50
112A 2.00 - 128 28O N P Ty T, e 3.50
171A UV199 (standard socket)... 1. 281 5.00
112 226AC ...l 2.00 210 I 6.50
171 2Z2IAC .. 350 250 ...l 8.50

NOTE: 112 and 171 specially designed for AC filament heating. The 240 has a mu lification f
of 31. The 112, the 171, the 210 and the 250 sold in tested pairs for push-pull, if dézsiir:‘lepdf @ ?on —

NO DEALERS SUPPLIED

KELLY TUBE COMPANY

8718 RIDGE BOULEVARD, BROOKLYN, N. Y.

|~ === ——SEND NO MONEY!— ——————
I Kelly Tube Company, 8718 .Ridge Boulevard, Brocklyn, N. Y.

Please mail me at once the following IHarmonique tubes, guaranteed by you against damage l

[ in shipment, and on a 5-day money-back guarantee and 15-day FREE replacement guarantee, ' ]
I at advertised prices, which are net. Yon pay shipping costs. -

............ Type...c..oo.... B R woiafle o s me o DYDE. D as WMl I
I ............ Type..icovviii i TYDer. o iipioioe bl Pair,....... Push Pull ]
| AN ot 01 e pgnis 3 IR - kue L - s f s B ADDRESS....coo i ]
| I NI o i e R N o o O it S hamte o 5 TP o o o STATE ittt iains
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OF THE ECONOMY SCREEN GRID THREE

By Herman Bernard
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THE SET WORKS A LOUDSPEAKER. A NEW METHOD
SCREEN GRID TUBE IS SHOWN HERE FOR THE FIRST TIME.

£ AN you coop up a radio installation
in a little thing like that and get
anywhere with it?”

A girl pointed to an unfinished smok-
ing table, that later inspection proved to
be 2614 inches high, 12 inches wide and 11
inches deep (front to back). These were
the over-all dimensions.

Her question was addressed to her es-
cort, since then become her husband.
With the confidence of one ‘who was will-
ing to prove his word he said:

“Certainly that can be done, and I know
the very circuit and parts that will make
it possible.”

“I wish you’d build one—for the new
home,” the last few words being uttered
hesitantly, -

“Glad to,” he quickly assured her, won-
dering, however, if ever there would be
an end of things to be gotten for the pro-
spective love nest.

Old or New?

And ‘so he undertook building the set
into this unfinished smoking table, which
he had purchased on the spot due to the
whim of his fiancee; and after he got
it working well, which doesn’t mean he
had any ‘trouble with it, he set about
painting it so that it would blend with
the $248 Chinese rug that covered 9x12
feet of the parquet floored living room
of the new honre. ! )

Even the flaming carmine Chinese pop-

FIG. 1.
THIS CIRCUIT, ATTRACTIVELY BUILT INTO A SMALL, SM OKING TABLE, MADE AN EXCELLENT INSTALLATION.

LIST OF PARTS
L6L1—One antenna coupler.
L2L.3L.4—One Screen Grid Coil (three

circuit tuner).

R1, R2—Two 622 Amperites.

R3—One 1A Amperite.

-R4—One Lynch metallized resistor, 1.0
meg.

R5—One Lynch metallized resistor, 2.0
meg.

Cl, C2—Two Remler .0005 mfd. twin
rotor tuning condensers (on single tun-
ing shaft).

C3—One Aergvox .00025 mfd. fixed con-
denser (mica).

C4—One Aerovox .01 mfd. fixed con-
denser (mica).

SW—One Yaxley No. 10 switch.

Eleven binding posts.

One Remler drum dial.

Two one-inch knobs (one for tickler,
one for switch).

Two Frost tip jacks.

Three Benjamin sockets.

One smoking table (finished or unfin-
ished).

One small §-volt storage battery.

One dry trickle charger with built-in
relay.

One B eliminator.

Two screen grid tubes and one 112A
tube.

One speaker.

O C/"‘
O Cp—

¢
E Erﬂ)‘\O—Oﬁ+6
g
C

OF GETTING THE CORRECT GRID BIAS FOR THE

?

pies in the rug corners were saluted with
equal tones discreetly worked into the
smoking table; and the purple, gold, green
and yellow of the rug were matched with
careful eye. Then the “unfinished” piece
of furniture really looked like something
decidedly finished—modernistic, in one
sense, because of the quirk in pyramided
design and the stimulating spots of color;
yet ancient, in another sense, because so
much like the tones of a rug patterned
after the fashions of Oriental antiquity.
About four centpries prior to the Boxer
Rebellion some one first thought of mak-
ing a rug like that, and now a modern
young husband had lifted the motif from
the rug and painted it right onto a cedar
box with a door on it!

Charger on Interior Wall

Having obtained the smoking table,
which has not served a smoker's needs
even once, unless listening to the broad-
casting of La Palina Smoker be in kind,
the young man, still a fiance, procured a
B eliminator that would fit into those di-
mensions, leaving room for a small sto-
rage battery and a trickle charger.

This was made possible by placing the
B supply on the bottom, and next to it
the battery, with the dry trickle charger,
however, screwed to ome of the interior .
walls.

The receiver proper, therefore, had to

(Continued on next page)
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Bride’s Whim V aluable

(Continued from preceding page)

be built in the remaining space, and as
this was aloft, as it were, the thing to
do was to use a strictly economical cir-
cuit, put the sockets on the bottom of
the table top, upside down, similarly
mount the remaining parts—and—well,
that’s all there was.

Time Constant

It took him just ten minutes to select
an appropriate B eliminator, five more to
be convinced of the storage battery
choice, two more to obtain the necessary
trickle charger, so he would never need
send the battery out for recharging, and
then he drew the circuit.

It took considerable time to mount the
dials in sunken fashion, almost as much
time as it took him to wire the set, and
yvet the very day after his fiancee had
suggested in her own way the appropri-
ateness of such a small installation, he
was demonstrating it to her in their pro-
spective home !

Tone Quality is Eye Appeal

“It looks too cute for anything,” she
exclaimed. “Isn’t it a darling?”

“Did you notice the fine tone quality?”
he asked.

“Yes, and do you know it takes up so
little room, and has casters on it and
everything, so that we’ll be able to move
it right into any room of the apartment
without trouble.” (They had three rooms.)

It was true indeed that the tone quality
did not take up much room, because tone
can occupy the same space that some-
thing silent and more .solidly physical
occupies, like a chair or table.

“I think the tone’s immense, and the
volume’s plenty,” he remarked.

Her reply:

“And you can -improve it by putting
some tiny bric-a-brac ornaments on top,
or carved ivory, if ivory is not”—here she
cast an inquiring glance at him—“too ex-
pensive.” )

And so they didn’t get anywhere in par-
ticular. He wanted to talk about the op-
eration, performance, tone, selectivity and
easy tuning of the set (fishing for.com-
pliments), and she was all astir over aes-
thetic considerations (the table was her
idea.) Between them, therefore, they
proved that the converted smoking table,
with the war paint on it and all, appealed
both to the technically and artistically
inclined, whether the artistry be in cir-
cuits or the technique in art,

Both admit it was a happy choice. And
it cost so very, very little. Including
every blessed thing that went into it or
that was used externally—tubes, sockets,
coils, condensers, battery, charger, B elim-
inator, etc.—he spent less than $70. And
when he was finished he had just what
she wanted. That seldom happens.

Volume Enough, Absolutely!

This table, like most of them, I suppose,
came equipped with a drawer. Of all
the things not needed for good radio re-
ception a drawer may safely be awarded
first prize. Besides, this drawer occupied
a position that would interfere with the
use of any circuit, so he deftly removed
the front panel of the drawer, threw away
the residue of the drawer, and glued the
panel nicely into place, after the tiny
slices of air space were plugged up with
plastic wood. But this was done after
the circuit was built, otherwise he would
have heaped wunnecessary inaccesibility
upon his usual number of shoulders.

The circuit was the Economy Three, of
which some discussion along purely tech-

Advisory Board for
Each Station Proposed

: W ashington
Every broad:asting station in the
country would be required to have a
board of ten of the leading citizens in
its community, acting without compensa-
tion, to advise and assist it in providing
programs in the “public interest, conven-
ience and necessity,” under a plan evolved
by Commissioner Harold A. Lafount, rep-
resenting the Pacific Zone.

Commissioner Lafount said that he will
submit the plan to the full Commission
in the near future. He expressed the
view that it would make possible compli-
ance by stations with the provisions of
the radio law providing for adequate pub-
lic service.

he-plan, said the Commissioner, is that
every bhroadcasting station, large, medium
or small, be required to obtain thé vol-
untarv service of 10 “public spirited” citi-
zens to act as a board to the station, sug-
gest the types of programs of interest to
the particular community, and otherwise
assist the operators of the station to pro-
vide efficient and desired service.

All of the 650-odd stations in the broad-
cast specrum would be requested to submit
the names of proposed members along
with their applications for relicensing of
their stations.

~“A Proper Move”
The present system is for the issuance

of licenses for 60 days’ duration.
“T believe that such a system would he

a proper and vital move in the direc-
tion of serving the public interest, con-
venience and necessity,” said Commis-
sioner Lafount.

“It would be particularly beneficial to
the broadcasting stations in small com-
munities, that do not have on their staffs
program .directors whose function ‘it is
to select talent, material, and otherwise
arrange programs designed to meet the
desires of listeners.”

Commissiener Lafount said that the
boards should be as representative of the
communities they serve as is possible con-
sisting of outstanding individuals in as
many different walks of life as could be
procured.

WGES Has a Board

Mayors, he said, should have places on
their station advisory boards, and in cities
where there are more than one station,
each station would be required to have
its_individual voluntary board.

Explaining that his plan would be sub-
mitted soon, the Pacific Zone Commis-
sioner said that, if adopted, it probably
would Dbecome effective coincident with
the Commission’s proposed plan for re-
allocation of broadcasting stations, now in
process. )

WGES, of Chicago, operated by the
Chicago “Evening Post,” has a voluntary
advisory board on programs that has been
working successfully, according to the
Commission’s records.

nical lines was published in the July 28th
and August 11th issues of Rapro Worrp.
Yes, it gave enough volume. Yes, he
could make the tickler tickle.

It is true there was only one stage of
audio, and it was resistance coupled, to
boot. But he used a good screen grid
tube as the radio amplifier and a good
screen grid tube as the grid biased detec-
tor—and fed their gift of voltage to the
112A power tube with confidence that
when the speaker was connected it actu-
ally would be worked well by the output.
And it was. Indeed, it was! Still is, in
fact!

“First Time Anywhere”

One littfe method he used, for obtain-
ing the correct negative grid bias for
the radio amplifier, was to connect the
grid return of this tube to negative fila-
ment of the single audio tube. It was
a very simple solution, and a good one.
Moreover, this is the first time the secret
has been published anywhere. You can
see for yourself from a glance at Fig. 1
that the method is sound and clever. Or
maybe a glance is not quite enough.
Some introspection, then!

The resistor in series with the negative
filament of the screen grid radio amplifier
(tube No. 1) is a No. 622 Amperite. This
drops the 6 volts of the storage battery
to 3.3 volts for the filament, hence drops
2.7 volts. The negative filament is 2.7
volts positive in respect to negative A
battery. Now, the power tube is of the
5-volt variety, and the No. 1A Amperite
R3 drops the 6 volts to 5 volts, hence ac-
counts for one volt. The negative fila-
ment of the last tube is one volt positive
In respect to negative A battery. Well,
as the screen grid filament is 2.7 volts
positive in respect to negative A, and as
the negative filament of the power tube is
one volt positive in respect to negative A,
connecting the grid return of the first
tube to negative filament of the last makes
the grid return of the first tube 1.7 less
positive (hence negative) in respect to
negative filament of the same RF tube.

That’s just as it should be.

0Odd Voltage

Usually 1.5 volts negative bias is recom-
mended, but 1.7 is sometimes even more
favorable. The 1.7 figure is never given
orthodox attention because of the as-
sumed difficulty of obtaining such an odd
voltage for any purpose. A dry cell has
1.5 volts and that’s why you see so much
about 1.5 for bias.

The circuit has the screen grid RF am-
plifier, regenerative grid biased screen
grid detector and a stage of resistance
coupled audio.

One of the secrets of its success is the
use of Screen Grid Coil for the three-cir-
cuit tuner. This coil has a primary wound
for .0005 mfd. tuning, a secondary with
nearly twice as much inductance as has
the primary, thus giving substantially a
doubled voltage due to step-up, and has
a_tickler with comparatively few turns.
To. Insure regeneration (not much of
which is needed) and aid detection—which
1s regular screen grid detection by grid
bias—the fixed condenser C3 is included.
It may be .00025 mfd. without adversely
affecting the higher audio frequencies.

(Other illustration on front cover).

[This concludes Part I of the article on
the Smoker Model. Part IIZt the concluiioon
will be published next week. AJl questions
concerning this circudt or parts wused should
be addressed to Herman Bernard, c/o Rapio
WorLp, 145 West 451 Street, N. V. City.]

i
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Loudspzakers and Stations
Improve in Low-note
Spectrum, So Audio
Transformers Are Made
to GoDown Lower, Hence
the Quality Goes Up

EVELOPMENTS in loudspeakers

made 1n recent months have resulted
in instruments which have extended the
reproducible range of frequency by somie
75 to 100 cycles downward. At the same
time there has been a downward exten-
sion of the frequency range transmitted
by broadcast stations. .

These factors have combined to revise
the requirements for satisfactory perform-
ance of audio transformers. A year ago
there was little justification for audio
transformers  reproducing frequencies
much below 100 cycles, since none of the
speakers then available was capable of
producing an auwdible sound at such fre-
quencies, even if the sound was present
in the broadcast transmission, which it
was not.

As a result of these developments, the
low frequéncy cut-off of audio transform-
ers has been moved steadily until trans-
formers are demanded which will amplify
60, or even 30 cycles.

Overcoming Difficulties

The design of such transformers has
not involved any new principles, but
rather the overcoming of practical diffi-
culties involved in the adaptation of well-
known principles.

The problem of raising of the lower end
characteristic 'is primarily
one of increasing the input inductance of
the transformer, although the lowering of
the plate impedance of tubes has had the
effect of improving the characteristics of
transformers of earlier designs.

The inductance of the transformer de-

pends upon three factors: the number of

turns of wire on the coil, the size of the
core, and the permeability of the core ma-
terial.

The gain in inductance which may be
had by adding primary turns is limited by
the fact that the secondary turns must
also be increased unless the turns ratio is
lowered. The result is the loss of high
frequencies as a result of coil capacity.

When Cores Saturate Easily

The high permeability nickel alloys are
being wsed to an increasing extent for
audio transformers. These alloys of nickel
and iron have the property of high per-
meability at low flux densities, the con-
ditions encountered in audio transformer
primaries.

These allovs have some disadvantages,
however. The high permeability is main-
tained over a rather limited range of flux
density. and falls off rapidly at higher or
lower values. .

Simply stated, such cores saturate eas-
ily.. This difficulty is becoming more im-
portant as the plate currents of vacuum
tubes are increased. ‘

A more serious- objection yet is that the
transformer is permanently damaged by
an increase in field strength such as might
result from accidental connection in a cir-
cuit without a C, battery, or where a C
battery was run down or where the plate

“'own” Means “U

%9

WHAT ONE CONDENSER DID

ONE COIL AND ONE CONDENSER GOT GOOD RESULTS
Use of a negative grid biased screen grid tube as a detector, with a solitary con-
denser for tuning the only radio frequency coil in the receiver, produced good
results. Two stages of audio added made the speaker speak up. The usual primary
and secondary were used, but the fixed tickler was made large enough to produce

oscillation at high wavelengths, by reversed phase.

An antenna series condenser of

the pressure type was turned until oscillation stopped. Thus no squeals were produced

over the broadcast band.

More details will be published next week.

current was abnormally large for any
other reason.

Such temporary increase in flux through
the core permanently changes the char-
acteristics of the material. |

Silicon steel, on the other hand, is not
permanently affected by increases in flux.

Question of Ruggedness

The f{frequency characteristics of the
transformer is of course affected by core
saturation while it exists, but the effect is
not lasting.

These considerations render the nickel
alloy transformers particularly valuable
for special laboratory work, or in com-
mercial installations where care is taken
to insure operating conditions.

The ruggedness of the silicon core type
of transformer, however, recommend it
for general experimental use where con-

~ditions are frequently Hard upon delicate
apparatus.

All the electrical advantages of the
nickel alloys may be obtained with silicon
steel by adjustment of other factors in
the design.

It was found that when the lower end
of the characteristic had heen extended as
desired, hy changes in the coil and core,

there was a tendency to resonance at high
frequencies as well as a falling off of am-
plification. These difficulties were over-
come by changes in coil design.

The resonance effects at high frequency
are due to leakage reactance, i. e. flux
not linking both primary and secondary
coils, and by coil capacity.

The loss of amplification at high fre-
quencies is due to internal coil capacity,
principally in the secondary. It was found
possible to reduce both these effects by a
form of coil construction which sand-
wiches the primary between two sections
of the secondary.

Flat Characteristic

This type of winding not only reduces
leakage reactance by increasing the coup-
ling between primary and secondary, but
also reduces the internal capacity of the
secondary by breaking it up into two sec-
tions,

In the Type 585 Transformers silicon
steel has been used as a core material
The coils are of the sandwich type de-
scribed above. The result of this con-
struction is a transformer possessing a
vractically flat frequencv characteristic
from 30 to 6,000 cycles—The General Ra-
dio Experimenter.
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l N many radio and audio circuits it is
often necessary or desirable to suppress
certain bands of frequencies, and to trans-
mit uniformly all frequencies outside those
bands.

For example, it may be desirable to sup-
press all frequencies above 10,000 cycles
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30 ke, in order to separate audio frequen-
cies from radio frequencies. In
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AND LOWER ROW LOW PASS FILTERS. THE FILTERS IN THE LEFT
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Many

of the audio frequency amplifiers it is often
desirable to suppress all frequzncies lying
below 500, 1,000, 3,500 and 5,000 cycles in
order to observe the effect on the intelli-
gibility of the omitted bands.

This band suppression is accomplished
by electrical filters, often called Campbell
filters in honor of their inventor. There
are many types of filter, such as low pass
filters, high pass filters, band elimination
filters, and band pass filters, so named for
their general characteristics.

A low pass filter is an electrical net-
work which passes all frequencies below
a certain value. The filters used in B bat-
tery eliminators are of this type.

A high pass filter is one which passes
all frequencies above a certain value. The
loudspeaker filter comsisting of a condenser
in series with the speaker and a choke coil
across it is of this type.

A band pass filter is one which passes a
certain band of frequencies and suppresses
all others outside that band. Every tuned
circuit used in a radio receiver is a special-
ized type of band pass. A band elimina-
tion, or suppression, filter is one which
suppresses a certain band of frequencies
and passes all others. Most wave traps
are of this type.

A nlter is supposed to consist of an in-
finite number of identical sections, and .
a section is a combination of an indue-
tance and a capacity, or of impedances.
1here 1s a series mmpedance usually desig-
nated by the subscript (1), as Z1, L1, Cl,
R1, and there is a shunt impedance usually
designated by the subscript (2), as Z2, L2,
C2 and R2,

Terminations of Filters

No practical filter can consist of an
infinite number of sections. It must be
terminated.  The theory of the flter
consisting of an infinite nwmber of sec-
tions applies to one or more sections pro-
vided that the terminations be chosen
properly. Every infinite filter has what is
called the iterative impedance, or charac-
teristic impedance.

If a filter section be placed between two
impedances which are equal to the iterative
mpedance then the section works the

‘same way as if it were placed in an infinite

series o1 identical sections. Hence the
iterative impedance is a most important
property of the filter. .

Filters are divided into two general
classes, depending on their terminations.
One is the T section which is terminated
at mid-series. This means that the shunt
impedance Z2 is put between two halves
of the series impedance Z1 as shown in
Fig. 1, A. The other is the pi section
which 1s terminated at mid-shunt. In this
the series impedance Z1 is put in one unit
and the shunt impedance is in two units
of twice the value of Z2, as shown in
Fig 1B.

There are other terminations of the fil-

ter sections but they are not so important
as the mid-section  terminations,
. The frequency which determines the
limit between the transmitted and the sup-
pressed band is called the cut-off fre-
quency.. Every filter in reality has two
cut-off frequencies. In the case of a
high pass filter one of these is infinitely
large and is not considered. In the case
of a low pass filter one of the cut-offs is
at zero. In the case of band pass and
band suppression filters both frequencies
are finite and different from zero.

Design Formulas

] Whpn the cut off frequencies and the
lterative impedance are known it is easy
to calculate values of inductance and cap-
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82

A CIRCUIT SHOWING HOW HIGH PASS AND LOW PASS FILTERS MAY BE CONNECTED IN A RECEIVER.
THERE IS A TWO-SECTION HIGH PASS FILTER BETWEEN THE FIRST TWO TUBES, (A ONE-SECTION LOW

PASS BETWEEN THE SECOND AND THIRD TUBES, AND A ONE-SECTION LOW PASS R

acity which should be used. Let Z be the
iterative impedance and I the frequency
of the desired cut-off, then for the high
pass filter C1=07958/FZ farads and L2
079587 /F henries. For the low pass filter
1.1=.3183F/Z henries and (C2=.3183/FZ
farads. .

Suppose we wish to interpose a low pass
filter between the power tube and the
loudspeaker having a cut-off at 10,000
cycles. Let us assume that the AC resis-
tance of the tube is 6,000 ohms. This is
to be-the iterative impedance. Then ap-
plying the low pass formula we find that
1L.1=.3183x6,000/10,000 henries, or 191 mil-
lihenries, and that C2=.3183/6,000x10,000
farads; or .005305 microfarad.

These valwes are distributed according
to the indications in Fig. 1.- Since the pi
type section is better suited to the case
the total inductance is put m series and
one half of the capacity across the line on
each side of the coil. That is to construct
such a filter one coil of 191 millihenries
and two condensers of .0026525 mfd. would
be needed.

In a practical case some deviation is
permitted both in the cut-off frequency
and the iterative impedance. Hence the
nearest size commercial condenser should
be used, using one large and one small if
necessary to get a close approximation.
The inductance coil should then be wound
to have such inductance that the product
of L1 and C2 is the same as it would have
been had the exact values been used. If
that is done only the iterative impedance
is different, the cut-off remaining the,
same. ,

The loudspeaker is supposed to have
the same impedance as the tube, that is
6,000 ohms. If it does not it is possible to
satisfy the condition of the filter by put-
ting a transformer between the speaker
and the filter such that the primary im-
pedance is 6,000 ohms and the secondary
impedance equal to that of the speaker.

High Pass Filter

Suppose now that it is required to sup-
press all frequencies below 50,000 cycles
and transmit those above. This requires
a high pass filter. Let us assume that the
filter is to match a tube having a plate
impedance of 10,000 ohms. Substituting
these valuwes in the design formulas for
the high pass filter we get C1=.00015916
mfd. and L2=1592 millihenries.

If a pi section is used one condenser
of 00015916 mfd. should be used in series
and two coils of 2x15.92 millihenries should

TUBE AND THE LOUD SPEAKER.

be put across the line, one on each side
of the condenser. This filter can be con-
nected wirectly to the plate of the tube
since the plate current can flow through
the first shunt coil. The output side of
the filter can be matched to the input cir-
cuit of the next tube by using a 10,000
ohm grid leak.

If the T séction high pass filter is used
it is necessary to feed the plate of the
tube through a high inductance choke,
the impedance of which is so high that it
does not alter the conditions. Again a
grid leak of 10,000 ohms may be uwsed to
match the output circuit.

The suppression and the transmission
of a section are relative. There will be
some transmission in the suppression band
and some suppression in the transmission
band. If one section will not separate the
currents sufficiently additional sections
may be added, all sections being identical.
When two or more sections are used it is
possible to combine inductances and capa-
cittes. Fig. 2 shows how high pass and
low pass filter sections may be com-
bined. T sections are shown at the left
and pi sections at the right. High pass
filters are shown above and low pass
filters below.

If one section of filter suppresses the
currents in the ratio of 100 to 1 then two
sections suppress the-currents in the ratio
10.000 to 1.

Fig. 3 shows a circuit in which there
are three filters. Between the first and
the second tube is a two-section, pi type

TWEEN THE POWER

high pass filter working between 10,000
ohm impedances. If the inductances 1.2
and capacities Cl are chosen as above it
will pass frequencies above 50,000 cycles
and not those below.

Following the high muw detector is a
one-section, pi type low pass filter. It is
working between impedances of 150,000
ohms. It may have a cut-off of 10,000
cycles. This would not only eliminate
the radio frequencies in the output of the
detector but also much of the noise due
to audible frequencies above 10,000 cycles.

In the output of the last tube is a high
pass filter working between 6,000 ohim im-
pedances. It is of the pi type. It should
be designed to have a cut-off as low as
practical.  Suppose it is to be 30 cycles.
Then the formula for Cl for a high pass
hlter gives Cl=.44Z mid., and the itormula
for L2 gives 15916 henries. Thus two
coils of 31.832 henries should be used. If
the cut-off is to be at 15 cycles the capa-
city of the condenser should be doubled
as should the inductance of the two toils.

It should be remembered that the cut-
offs are not sharp in the filters, particu-
larly in practical filters which contain re-
sistance. Hence the cut-off frequency
should be chosen lower for a high pass
filter and higher for a low pass filter than
the cut-off desired. The ratio of the de-
sired cut-off and the one chosen need not
deviate from unity by more than 5 or 10
percent.

The eftect of resistance in the coils is
mainly a loss in the region of transmission.

MARTY CAMBER WITH CHILDS

The large fan following and many radio
friends of Marty A, Camber will be glad
to know that he is now with Childs, 66
Cortlandt Street, New York City. This is
one of the palatial Metropolitan radio
stores where everything under the sun in
radio is obtainable, and Camber has full
charge of the “B” eliminator, power pack
and amplifier department. His stock
covers all the modern “A” power units,
standard eliminators, power amplifiers and
all classes of rectifier tubes. Camber is
well qualified for this position, having
served his apprenticeship with prominent
manufacturers of electrical apparatus,
knows radio thoroughly and has had a
wide merchandising experience with
equipment of this type having handled it
in some of the leading radio stores. He
believes in selling service and satisfaction
with every piece of apparatus and all his
customers are satisfied ones—J. H. C.

THROUGH THE GATEWAY

Thousands of fans are passing through
the open gate leading to a better knowl-
edge of the finer points of radio, via the
treatise, “The Gateway to Better Radio.”
This is put out by the Clarostat Manufac-
turing Company, Inc.,, makers of the fa-
mous line of Clarostats for every purpose,
285 North Sixth Street, Brooklyn, N, Y.,
and the demand has been so great that the
edition is nearly exhausted. The work of
some of the ablest engineers in radio, it
contains over 20,000 words of plain, un-
derstandable text with the practical ap-
plications shown by 88 fine illustrations.
It answers all the perplexing problems
that arise to annoy fans in their everyday
use of radio. Those who cannot con-
veniently procure this valuable work from
their dealers may obtain it-direct from the
above concern by forwarding 25 cents to
cover mailing and wrapping. Mention
Rapro WorLp—J. H. C.
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' Leakage
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FIG. 1

CIRCUIT DIAGRAM SHOWING HOW STRAY LEAKAGE FROM PLATES
MAY PRODUCE DISTORTION.

HE fact that the last tube in a re-

sistance coupled awmplifier often misbe
haves when the grid leak resistance
is too high is well known. The cause is
not so well known. It is often said that
the cause is blocking. That indeed may
be the cause, for there is no general
agreement just what blocking is.

Some say that blocking occurs when the
grid of the tube goes positive, and that
as a result of going positive it goes so
much negative that the plate current in
the tube 1s completely shut off. The mys-
terious process going on in the tube which
makes this possible has never been ex-
plained by anyone.

Certainly a very lucid explanation is
necessary, and perhaps an ingenious one,
to make anyone see why the grid goes
negative when it is positive! Let us hope
that the explanation be forthcoming or
that the absurdity no longer be repeated.

Two Limiting Effects

There are two limiting effects which will
cause distortion in the amplifier. If the
grid goes very much negative with re-
spect to the filament the plate current will
be cut off. If the signal voltage is high
enough, and if the normal bias on the
grid is great enough, this will happen dur-
ing part of the cycle. The negative side

of the signal wave will be cut off and

greatly reduced.

If the grid bias is not high enaugh,
and if the signal voltage is high, the sig-
nal tries to drive the grid positive dur-
ing part of the cycle. But it does not suc-
ceed by more than a fraction of a volt.
The grid current set up as soon as the
grid is positive develops a voltage drop
in the grid leak which counteracts the
effect of the signal. ,

The more the signal tries to drive the
grid positive, the more the grid current
opposes it. The signal may be such that
one would expect the grid to be 50' volts
positive, but actual measurement of the
grid potential shows that it is only one
volt or less.

If the signal voltage is such that one
would expect the grid potential to be
about one wolt, actual measurement will
show that it is just over zero.

Peaks Cut Off.

This action of limiting the grid poten-
tial might be called blocking, for an ef-
fective type of blocking it is, but the grid
is not excessively negative. It is either
zero or slightly positive.

When the signal voltage is such that
it would drive the grid positive:if the

grid current permitted it, the positive
peaks of the signal are not represented in
the plate current. They are chopped off
and flattened out. The same occurs to
the negative peaks when the grid swing is
excessively negative. If the grid bias is
correct and the signal voltage excessive,
both the positive and the negative peaks
will be cut off, but the positive peaks will
be cut off more.

The remedy for both of the distortion
effects is simply to bias the grid right and
then limit the input voltage so that the
grid neither goes too much negative nor
too much positive. Or more accurately,
so that the input voltage would not try to
drive the grid too much positive.

Little trouble is ever experienced from
a too negative grid. But not so for a
positive grid. The applied grid bias may
be adjusted just right for the tube and the
plate voltage applied to the tube, but that
is no assurance that the actual grid bias 1s
that which is applied at the iow end of
the grid leak. In fact, the actual grid vol-
tage 1s never the same as the applied grid
bias. It always lies closer to zero. And the
amount bv which the actual grid potential
differs from the applied grid bias depends
on a multitude of things. And the per-
tormance of the tube depends on the ac
tual grid potential.

It has been found ‘that when the grid
leak resistance is low the actual grid po-
tential is more nearly equal to the grid bias
applied, and for that reason low grid leak
resistances have been recommended as a
means of preventing “blocking.” TUnder
average conditions, if the resistance is .5
megohms the difference between the ap-
plied grid bias and the actual grid poten-
tial is so small that it is not noticeable in
the operation of the tube, but it is quite
noticeable on the plate current.

What Causes the Difference

In most cases of failure of resistance
coupled amplifiers, which cannot be at-
tributed to motorboating, the trouble is
the - difference between the actual grid
potential and the applied grid bias. And
that leads to the causes of this difference

In Fig. 1 the circuit of the last two
tubes in a resistance coupled amplifier has
been sketched. It will be observed that
the grid of the power tube is almost com-
pletely surrounded by positively charged
conductors. It is separated from these
positive conductors by insulators of var-
tous kinds. There is only one connection
to a conductor which is at a negative
potential, and that is the grid leak.

It will be recalled that no-insulator is a

+drop in RL

complete insulator. Every insulating ma-
terial has volume and surface conductivity.
The volume conductivity of the materials
used for - insulators of condensers, grid
leak mountings, tube sockets, tube bases
and tube envelopes may possibly be neg-
lected, for ordinarily very good insulating
material is used for them. There may be
exceptions, but most of these have now
been weeded out.

Surface conductilvity is much more ser-
ious, for it is more subject to temperature
and moisture changes as well as to deposi-
tion of dust and metallic spray.

It is the conductivity of the insulators
between the positively charged elements
and the grid which causes the trouble.
There is a leakage current through the
bodies of and over the surfaces of these
insulators which tends to nullify the leak-
age through the grid leak. This leakage
tries to make the grid as positive as the
most positivel: charged conductor around
the grid from which tnere is any leakage.
In Fig. 1 some of these leakage paths
are shown in dotted lines. There is one
from the plate of the power tube to the
grid outside the tube and another inside
it. There is one through the stopping
condenser C, and there are others outside
the condenser and through the resistor
mountings.

Most of the leakage from the plate to
the grid of the power tube is undoubtedly
in the socket and the base of the tube.
But the leakage through the metallic
spray deposited inside the tube cannot be
overlooked. ‘It is well known how a clear-
glass electric lamp turns black with use,
caused by 4 deposit of metal projected
from the hot filament. A similar spray is
projected from the filament of the vacuum
tube and it is deposited inside the tube
on all surfaces exposed to the filament
light.

Outside the tube, whether it is on the
socket or on the resistor and condenser
supports, the leakage is mostly through
deposits of carbon dust. This dust is a
fairly good conductor. But moisture also
plays an important role, since it will dis-
solve salts contained in some of the dust
1zmd produce a good conducting electro-
yte.

Proof of Effect

The effect of the leakage can be proved
very easily. Let a milliammeter of suit-
able range be put into the plate circuit of
the power tube. Note its deflection when
all the voltages are normally applied. Then
remove resistor R1. This removes all the
leakage from the top of Rl to the grid
through the condenser C and through the
resistor and condenser supports.

Again note the plate current. It will
drop a little, showing that the grid bat-
tery is more effective, since it has less
leakage to buck. No test can be applied
by removing the positive voltage on the
power tube, for then no current would
flow at all. But if the potential of the
grid could be measured with the high
voltage on the plate removed it would be
found to be considerably different. It
would be equal to the grid voltage applied.
. A static voltmeter with sufficiently high
insulation could be devised for measuring
this voltage, but it would not be simple.
But removing Rl is sufficient proof.

As stated before, the difference between
the grid potential with Rl in place and
removed depends on the value of R2. The
higher R2, the greater the difference.
If no difference is shown the insulation is
good or else all the lea~~= comes from
the plate of the pawer tube.

Effect of Voltage Drop in R1

It is not the voltage applied to the low
end of Rl that determines the leakage
from the plate of the first tube shown and
the grid of the second tube, but it is the
effective voltage at the top, or the effec-
tive voltage on the plate. .This is less
than the applied voltage bv the amount of
The higher R1, the greater
the drop. Hence one way of reducing the

" leakage is to make R1 large.
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BECAUSE the usual battery tubes are
a tried, tested and perfected product
in the first place, and, in the second, be-
cause they are available in special types
for meeting the specific requirements of
radio reception and amplification, there
are definite advantages in series-filament
operation. In fact, the existing battery
type receiver may be readily converted to
full socket-power operatiomr, eliminating
A, B and C batteries, yet without sacrifice
*of the results possible only with general
and special battery type tubes. It is for
the purpose of aiding those interested
in this simplest and most" efficient form
of full socket-power operation ‘that the
following notes are presented on series-
filament wiring.

In sets utilizing five or more tubes, the
general order of these tubes should be,
starting from the negative end of the se-
ries: (1) detector, (2) second audio tube,
(3) first audio tube, (4) radio-frequency
tubes. The actual order of the radio-ire-
‘quency tubes is not important. It is ad-
visable, however, to employ the 200-A tube
as the detector, because this tube requires
a negative grid bias, allowing the grid
return to be connected directly to the
ground.

Most Plate Current Here

The second audio tube is placed next in
series, because it represents the largest
component of plate current, and placing
it here requires that only the detector
carry this additional load. It is obvious
that with this scheme the detector filament
also carries the load of the other plate
current. In order to prevent overloading
this tube, a variable resistor may be placed
across it which will serve the double pur-
pose of a by-pass for the excess current,
and also of a volume control.

When this scheme is followed, however,
the variable resistor should not be al-
lowed to reach a value in the neighbor-
hood of a zero resistance, i.e., short cir-
cuit, because if the detector tube is short-
circuited, the load will be removed from
the audio amplifier, causing howling; or
again, if the resistor is not large enough,
decreasing to low values of resistance will
cause considerable current to flow
through it with a possibility of overload.

The matter of Obtaining the proper bias
on all the tubes in the receiver may neces-
sitate, where a gang control is used, bring-
ing the ground end of the secondary coil
directly back to the negative filament of
the associated tube.

Zero Bias for RF

In the case of the RF this will mean
a zero bias, and the arrangement may be
made more flexible and any desired bias
obtained by properly utilizing series re-
sistors between tubes. ’

However, the radio frequency circuit
must be completed by means of the size-
able hy-pass of low power factor. The
low power factor is required so that the
additional resistance introduced into the
tuning circuit is negligible. The conden-
ser must be large enough in capacity so
that no appreciable reactance drop occurs,
and also so that the effect on the tuning
may be minimized.

With the arrangement of the tubes as
cited, it is usually possible to obtain biases
for all of the tubes but the second audio.
The bias for this tube is obtained from the
power unit, and the advantage of this ar-
rangement lies in the fact that a choice of
the type of power tube is made available,

A volume control which will function
auite satisfactorily is a variable resistor
connected across either of the audio trans-
former secondaries, assuming a transfor-
mer-coupled audio svstem. This is usual-
lv conducive, with poor or mediocre trans-
formiers, to better quality and also reduces

Author Gives Advice on Se-
quence of Tubes and
Tells of Easy Precautions

to Take
By D. E. Replogle

Raytheon Engineering Staff

the tendency of the audio amplifier to
howl. In this connection it may be found
that with series-filament connections, au-
dio howling may occur which was not
present before re-wiring. Frequently, it
is possible to remedy this by reversing
one of the audio primaries.

Two For You

There are just two problems to bear in
mind when undertaking series-filament
wiring, namely; first, to make sure the
proper voltages are applied to filament,
plate and grid of each tube; secondly, to
confine the radio-frequency currents to
their proper circuits, by means of choke
coils and by-pass condensers at the cru-
cial points.

Series-filament wiring usually does not
entail radical changes in the remainder of
the circuit, the most usual and only one
being that cited in the case where the
gang condenser is employed.

When peculiar systems are encountered,
however, it may be necessary to introduce
additional equipment which must not be
confused in its function; ie., the circuit
proper must not be changed by its addi-

Series F 1lament Lure

tion, for every attempt is made to pre-
serve the electrical identity of the ar-
rangement. An example would be the
so-called R. F. L. neutralizing system in
which a voltage of the proper phase and
magnitude is inserted in the grid return
of the radio-frequency stages.

This would place one of the coils in
the filament leg of the tube.

. Isolation Necessary

‘With the series-filament operation, the
various filament circuits must be isolated,
and this is accomplished by the addition
of chokes and by-passes. We may say
generally in this connection that series-
filament connections result in giving the
filaments of all tubes a more or less com-
mon circuit in a far greater sense than
the usual parallel connections. The prob-
lem in this regard, then, is to insert chokes
aud by-passes so that the radio frequency
circuits of the various tubes are kept sep-
arate and distinct. )

The data just given are for the —0lA
or other quarter ampere filament tubes.
The power supgly source is the Raytheon
BA, with its 350 milliampere output at
200 volts, which is sufficient for filament,
plate, power and grid biasing purposes.
The power tube may be of the —7] type,
with 180 volts on the plate and wfth the
filament operated raw AC from a special
flament winding on the transformer.

When filaments are connected in series
it is assumed that all'the tubes normally
take the same filament current. But
this does not prevent the use of a tube
requiring a different filament current
from being wused in the series. For
example, a screen grid tube can be con-
nected into the series of —0lA tubes
by shunting the screcen grid filament by a
resistor of 25 ohms.

Pre-view and Review

“QST” FOR AUGUST

Many articles of interest to broadcast
fans as well as amateur operators appear
in the August number of “QST.”

Ross A. Hull tells about “Overhauling
the Transmitter for 1929” in an cleven-
page illustrated article. This not only
tells how to overhaul the receiver to fit
it for 1929 transmitting conditions but it
shows how, both with photographs and
experimental curves.

In “Concerning Lunar Effects on Elec-
tromagnetic Waves” Greenleaf W. Pick-
ard takes issue with the conclusions of
C. E. Paulson in his article on the same
subject. Mr. Pickard in a forceful argu-
ment shows that the effects Mr Paulson
attributed to the moon are more logically
attributable to the sun and to magnetic
disturbances He combines the curve ob-
tained by Mr. Paulson and curves obtained
by observing sunspots, the diurnal varia-
tion in the earths horizontal magnetic
field and radio reception, and points out
that they all bear a strong resemblance,
indicating that sunspots are th& cause of
the variation -

Acoustic Wave Filters

R. B. Bourne cofitributes an intensely
interesting and instructive article on
“Acoustic Wave FRilters and Audio Fre-
quency Selectivity.” He discusses the
theory of the acoustic wave filters by com-
paring them with the electrical wave
filters. He shows that the cut-off and
attenuation formulas in both types are the
sanie when the acoustic equivalent induc-

tance and capacity are used for the elec-
trical values. FHe also shows how to
construct acoustic wave filters having
definite frequency cut-offs. In an appen-
dix he develops the formulas for the
electrical filter and transforms them to
fit the acoustic case.

In defining the acoustic inductance and
capacity he uses the inch as the unit of
length, which is all right. But the formu-
las also contain the density of air, and
he does not state in what units this is
measured. - This omission really amounts
to giving no definition at all. But Mr.
Bourne points out that in the formulas
the density cancels out, so the omission
has no effect on the final form of the
formulas.

The acoustical filter may be used to
eliminate much of the noise in the output
of a continuous wave telegraph receiver.

Common Sense Television

Herald P. Westman, Technical Editor
tells “Some More About Amateur Tele-
vision,” giving some really common sens
instructions of how to make a successful
scanning disc, and why.

“Filter Circuits” is the title of a mathe-
matical article on filters by Clyde Farrar,
Engineering Department, University of
Idaho. Conditions governing the correct
design of filters are given and the theory
1s supported by oscillograph curves. Those
who are designing filters for B battery
eliminators will find many useful points
in this article.
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SHORT wave adapters for both DC and

AC receivers have- been described.
When a DC adapter is described some
fans want to know if it can also be used
for an AC set. And when an AC adapter
is described others want to know if it can
also be used for DC sets.

The answer in both cases is no.

Easily One or Other

‘When an adapter is designed to work
with a DC set it can be used for that only.
Similarly when the adapter has been de-
signed for AC it can be used for that
only.

But that does not exclude the possibil-

tions in the detector socket, leav-
ing the lead for the cathode C
open, since this is not used in DC
adaption.

When the adapter is to be used
with -an AC set a Y type socket is
built into the adapter, one having
five prongs. In wiring this the
dotted lines -are followed. There
is really but one essential difference
between the two, and that is the
lead from the cord terminal C to
the cathode C on the Y type socket.
This lead is connected to the other-
wise F minus filament line to
established contact between the
cathode and the low potential side
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ity of so designing an adapter that with a
slight change it can be made one or the
other. It can be done by the use of a
Universal plug, and either of UX or UY in
the adapter.

Not many would be interested in build-
ing such an adapter, for very few have
both DC and AC sets. Practically all have
one or the other. Hence it is not neces-
sary to build an adapter that will work
with either but simply to describe one
which can be built for either, one which
may-be transformed from one to the other
by a few simple changes.

Picture Wiring Diagram

A picture wiring diagram of such an
adapter is shown in Fig. 1. The full lines
in this diagram represent necessary. con-
nections for a DC adapter. For this cir-
cuit it is necessary to use a standard UX
socket, one having four prong contacts.

When used for a DC set the five prong
terminal plug is first inserted into a four
prong receptacle shown at the left and
then this four-prong base is inserted into
the detector socket in the broadcast re-
ceiver. This four-prorg adapter is so ar-
ranged that all ‘necessary connections are
made to the filament and plate connec-

N

FIG. 1
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of the tuning coil and the variable con-
densers.

This connection ties together the cath-
ode and one side of the heater circuit.
But this does not alter the operation of
the adapter so long as there is only one
contact. Often this connection is made
thus in sets built for AC alone.

When the adapter is to be used with an
AC receiver the five-prong plug alone is
used. It is plugged into the detector sock-
et of the broadcast receiver and all neces-
sary connections are made automatically.
Either there is no connection between the
cathode and the heater circuit in the AC
broadcast receiver, or if there is one, it is
necessary to make sure that it is
on the same side of the heater circuit as
in the adapter.

Testing the Circuit

It is well to make sure that there is no
connection between the cathode and the
heater circuit in the receiver before the
adapter is plugged in. This may be done
with a battery and either a headset or a
voltmeter, Connect the meter or headset
in series with a 134-volt cell and then con-
nect the free terminal of the battery to
the cathode im the receiver and the free
terminal of the meter or headset to the
heater, If there is a pronounced click in
the headset or a deflection of the meter,
there is a connection, and it is not neces-

eAdapter

y-sary to make any Connection be-
tween the cathode and the filament
circuit in the adapter.
If there is no indication of a con-
nection between, the heater and

make the connection of the dotted
line from cable lead C to socket
post C in the adapter to the heater
as shown in Fig. 1.

Fig. 2 shows a perspective of the
adapter as seen from the rear. It
is wired for DC and hence it con-
tains an X type sockét. The lead
from the cathode terminal C is
omitted.

Since Fig. 1 is pictorial, the lay-

the cathode in the receiver, then"

maximum capacity of .00014 mfd., is shown
at the left in Fig. 1. The- regeneration
control condenser is at right. This has
a maximum capacity of .00025 mfd. DBe-
tween the socket and the tuning condenser
is the grid condenser and grid leak. A
variable pressure type of condenser is
shown in the grid circuit. It is .0001 to
0005 mifd. Use the loudest adjustment.

Value of Leak

The grid leak across it should have a
value of about 2 megohms, but other
values should be tried, depending on the
value of the condenser. For high sensi-
tivity a high resistance should be tried,
depending on the value of the condenser.

S 4
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FIG. 3

out of the adapter may be obtained from
that. The layout of the panel is shown
in Fig. 3. All necessary dimensions are
given in this figure for the corréct drill-
ing of the panel. The subpanel, for a
7 x 14 inch front panel, is 7 x 11 or 12
inches.

The tuning condenser, which has a

3 Y
v -~
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U
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FIG. 4
THE CIRCUIT DIAGRAM OF A SHORT WAVE ADAPTER WHICH MAY BE
USED FOR EITHER AC OR DC SETS. FOR DC OMIT THE DOTTED LINE TO
C AND THE CATHODE,

For high sensitivity a high resistance
should be used, say up to 10 megohms.
But if the circuit blocks, due to a too
strong signal, leaks as low as .5 meg.
should be tried.

Plug-in Coils Used

A set of three plug-in coils, the re-
ceptacle for which is shown back of the
socket and variable condensers, is used
in the adapter. These coils cover the
short wave range from about 16 to 107
ranges to prevent blanks. A coil which
will extend the range up to the broad-
cast band may be wound or bought in
tubing form and mounted by the builder.

At the right end of the coil receptable
is an 85 millihenry RF choke coil which
aids ‘in the regeneration and prevents
high frequency curents from straying
intc the receiver.

List of Parts

One Hammarlund plug-in
ceptacle with antenna coil.

One set of three Hammarlund short
wave plug-in coils. )

One Hammarlund 85

coil re-

millihenry RF

choke coil.

One Hammarlund .00014 tuning con-
denser.

One Hammarlund 00025 mfd. variable
condenser.

One X-L vario-denser with grid leak
clips, capacity .0001 to .0005 mfd.

One Lynch metallized 2 megohm grid
leak.

One Silver-Marshall X type or Y type
socket,

One Universal cord and plug (No. 21
AC for AC sets, Nos, 21 AC and 21 DC
for C sets).

Two Karas Micrometric dials.

One 7 x 14-inch front panel.

One 7 x 1l-inch baseboard.

One Eby binding post.
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AF Cthténts '
Balanced by
Tested Ratios

The two audio stages of the S-M 720
consist of the new Clough transformers,
T1 and T2 in the circuit diagram. These,
are really auto-transformers, the entire
winding  constituting the secondary and
the plate-to-battery part of the winding
comprising the primary. A detailed ex-
position of this system of audio coupling
was published in the June 23rd issue of
Rapro Worvp.

The Clough auto-transformers have res-
onating condensers and plate resistors all
sealed in individual pots.

These transformers have an effective
transformation ratio of about 4.3 for T1
and 3.5 for T2, and through a phenomenon
of resonance obtained from proper pro-
portioning of the auto-transformer wind-
ings, the condenser, and the resistance,
together with the plate resistance of the
tubes used, a rising low-frequency charac-
teristic is obtained which provides a hump
in the amplification curve just below 100
cycles.

The desirability of this curve cannot be
over-emphasized, for it is in the range of
this hump that broadcast transmission be-
gins to fall off seriously and where aver-
age loudspeakers are most deficient in
response.

In addition to this rising low note char-
acteristic, hysteresis distortion, due to the
direct plate current of tubes flowing
through transformer primaries, has been
practically eliminated by isolating the dir-
ect current from the transformer windings
and causing it to flow through the plate
resistances, 1-2. This filtering feature
gives a distinctness and brilliancy to the
individual notes of a musical program.

08 & @ @ @

Station After

When the S-M 720 Scr

[A4 briliiant instalment of the author’s
article on the new Screen Grid Six was
published last week, issue of August 18th.
This week the final instalment is printed.
In next week’s issue, dated September 1st,
and in the following issue, September 8th,
operating and other mnew details will be

inted.
printed.] * % x

THE custom set builder and the home

constructor are discriminating and ex-
acting, because they are well trained in the
observation of broadcast receiver per-
formance, and quickly look for sensitivity
and tone quality.

To meet the requirements of such as
these the Screen Grid Six was designed,
and it is destined to win the exultant ap-
proval of the most discriminating. With
its record of from 40 to 100 stations in an
average evening’s ‘tuning— stations
brought in at Chicago from Canada,
Mexico, East Coast and West Coast—it
beckons to every real devotee of ultra-
sensitivity. Combined is a high degree of
selectivity (from 10 to 15 kc separation)
and a splendid audio channel, utilizing the
new Clough audio transformer system.

Six tubes, each one in a superbly-per-
forming circuit! Three stages of screen
grid radio frequency amplification! FEase
of operation! Fine appearance! Splendid
tone! These are indeed achieved.

It is difficult to describe the receiver
without' straining the reader’s credulity,
but the performance has been abundantly

®

" ourbur
Transroamer
OprionaL 1\

By}

Head of

proven, as set forth in the August 18th
issue of Rapto Worwp,

Easily Outclasses in Tests

A model of the Screen Grid Six-exactly
the same, part for part, as described last
week, and made up from the official kit
—far outclassed a factory-made, six-tube,
two-dial AC receiver that cost twice as
much. On the Screen Grid Six, with no
more effort than to move the dials about
one degree at a time, stations only 10
k.c. apart were tuned in and out. Stations
in New York, Los Angeles, Eastern and
Western Canada and at intermediate
points, were received with the volume of
local stations.

Still another model, loaned to the proud
owner of a ten-tube Super-Heterodyne
brought in more stations, with greater
volume, better selectivity, and finer tone,
than did the Super, much to its owner’s
amazement !

One Station After Another

Other tests, in steel frame buildings and
elsewhere, proved conclusively that the
Screen Grid Six would outperform for
sensitivity, selectivity, ease of operation
and tone quality, every set against which
it was tested, among them being a popular
seven-tube screen grid Super, an eight-
tube Super and a variety of ready-made
and kit-set and seven-tube receivers rang-

ing in price from $69 to more than $200,

both AC and DC models, with and with-
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For the benefit of the dyed-in-the-wool
fan who may think to improve ordinary
transformers by either choke or resist-
ance parallel-feed, let it be stated that
this cannot be done by rule-of-thumb-
methods. The Clough system has to be
carefully proportioned experimentally to
attain the results described.

e

FIG. 6

THE LAYOUT OF PARTS ON THE

CHASSIS, SHOWN WITHOUT WIR-

ING, BUT WITH PARTS DESIG-

NATED ACCORDING TO THE SAME

CODE USED THROUGHOUT THE
ARTICLE

ASURNIY

565

TRIMMER ADSUSTMENT SCREWS

out complete shielding.

One of the most gratifying circum-
stances, aside from the ease with which
the Screen Grid Six outperformed .other
sets, was the enthusiastic report, received
frorp all who tested it, that station after
station, distant and local alike, “popped”
in and out as the two dials were tuned
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together and gave one and all the biggest
thrill they had ever had in operating a
radio set. Although all had heard of sets
the dials of which were “alive” with sta-
tions, the Screen Grid Six was the first
practical receiver to bring in a station for
almost every dial degree—sometimes more
than one per degree!

The schematic diagram and photographs
published last week, and the pictorial dia-
gram and additional photograph published
this week, clearly disclose the construc-
tion. However, as many prefer to work

Pons I

transformers T1, T2, and two tubes S7,
S8, with space left either for two large
type transformers, or an output trans-
former in addition to the small, compact
types specified.

To the right front is the three gang
die-cast condenser C2, C3, C4, tuning the
three shielded R. F. circuits housed in
the copper shields SHI, SH2 SH3, just
behind this condenser.

Parts Locations
The two condenser assemblies are tuned

by the drum dials D1,-D2, visible through

Tubéé to Use |
And Currents
They Require

The SM-720 requires for operation three
UX222 tubes, one UX201A (or preferably
UX112A) detector tube, one UX201A (or
preferably UXI112A) first AF amplifier
tube, and any power autput tube, such as
UX112A, UX171A, UX210 or UX250, pro-
Vidled suitable A and B supply is avail-
able.

In the circuit shown, a UX112A or UX-
171A output tube may be used at will,
though with the UX171A the addition of
an output transformer is desirable to pro-
tect speaker windings.

If a 210 or 250 tube is to be employed,
it is best to light it from the B power
supply transformer, which will have such

FIG. 6

DETAILED ASSEMBLY VIEW, OF THE S-M SCREEN GRID SIX (NO. 720), WITH THE PARTS CODED BY LETTER

AND NUMBER TO CORRESPOND WITH THE DESIGNA TIONS

IN THE LAYOUT DIAGRAM PUBLISHED ON

THE OPPOSITE PAGE. THE SAME SYSTEM OF IDENTIFICATION IS USED IN THE LIST OF PARYS. THIS IL-

LUSTRATION GIVES PRACTICALLY ALL THE DETAILS FOR MOUNTING OF PARTS.

from blueprints, these are available at
very small cost.

A full understanding of the individual
parts employed in the receiver and their
uses can be gained from study and com-
parison of photographs, drawings, and
parts list.

Mechanically, the receiver consists of a
pierced metal chassis 2115” long, 10" wide
and 34" deep. On top of the chassis are
fastened, at the left end, the antenna coil,
L1, the antenna tuning condenser, Cl, as
well as antenna and ground binding posts
BP1, BP2, BP3, and the hole for the bat-
tery cable W.

To the center rear of the chassis is the
audio amplifier consisting of the two

the windows of the front control escutch-
eon, E.

Below the vernier, knobs of the dials
are, to the right, the volume control po-
tentiometer, R1, to which is attached the
on-off switch, SW, and to the left is the

selectivity condenser, C5, in series ~with -

the antenna. The positions and uses of
tl}e various bypass condensers and re-
ststors are evident from a study of the
circuit «drawing.
EE

. [Full-sizsed blueprints, showing the wir-
mg of this recetver in  picture diagram
form, blucprint schematic diagram and an
eight-page  building instruction sheet are
available.]

a filament lighting winding (7% volts).

Proper connections for UX210 or UX250
tubes can be accomplished through an
adapter, with no change in receiver wir-
ing, or by bringing out separate filament
leads from the socket, S8, fto be con-
nected .to the filament lighting winding,
across which should be connected a cen-
ter-tapped balancing resistor.

Between the center tap of this resistor
and the B minus binding post, a 1500-ohm
C bias resistor, shunted by a 1 mfd. con-
denser, should be connected. The voltage
drop across this resistor from the B sup-
ply provides C bias for the power tube.

The plate current consumption is about
20 m. a. with 112A output tube, or 30
m. a. with 171A output tube.
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HowM uch

M UCH criticism has been directed at
the present broadcasting structure
on the ground that the carrier waves have
not been modulated sufficiently. Natural-
ly this criticism has come from persons
not familiar with broadcasting require-
ments.

These critics have pointed out that the
carrier wave travels much farther than
the modulation and that the carrier is
capable of causing interference thousands
of miles away from a transmitting station
when the signals can only be heard sat-
isfactorily a few hundred miles away.
These critics would have hundred percent
modulation.

From many points of view this would
be exceedingly desirable. But unfortun-
ately there are technical factors involved
which limit the degree of modulation that
is permissible. One of these is the fact
that sound intensities vary, sometimes as
much as 100,000 to 1. Another is that as
the degree of modulation increases the
distortion introduced by the detector in
the receiver increases rapidly.

Range of Sound Restricted

Suppose that the modulation when the
sound intensity is unity is one percent.
The modulation would then be 100 percent
when the sound intensity was 100 units.
When the sound intensity was 100,000
units the carrier wave would be 1,000 times
overmodulated. Terrific distortion would
result. 3

Now suppose that the modulation was
100 percent when the sound intensity was
100,000 units. Then the degree of modula-
tion when the sound intensity was unity
would be .001 of one percent. The quality
of the stronger sound would perhaps be
tolerable, but that is doubtful. The quality
of the weaker sound would be excellent,
but that quality would be of no avail for
nobody would hear it in the receiver. - It
would be too weak.

Now as a matter of fact the sound in-
tensity at the modulator does not vary as
much as 100,000 to 1. It is never permitted
to vary more than 1,000 to 1. Thus the
natural relative intensities occurring in
orchestral music, for example, are never
heard in a radio receiver. The control
man at the mixing panel sees to that.
He only perthits a variation of 1,000 to 1.
If he allowed the full variation -every
listener would at once say that the modu-
lation of the station was terrible. And
it would be.

Listener Not Cheated

But the listener does not need to feel
that he is being cheated just because he
cannot hear the full intensity range of
orchestral music. The illusion of reality
is not defeated by the 100 to 1 contraction
of the intensity, because even if the listen-
er were in the presence of the orchestra
he would not hear the entire intensity
range. His ears, would accommodate
themselves to the intensities automatically,
increasing their sensitivity on ‘the weak

sounds and decreasing it on the intense

sounds.

If this accommodation could be effected
automatically in the transmitter the con-
trol man would not have much to do.
But the microphone is not subject to fa-
tigue to the extent that the ear muscles§
and the auditory nerves are.

The ear accommodates itself to different
sound intensities in somewhat the same
way that the eye accommodates itself to
different light intensities. It ‘is true both
organs show a lag in the accommodation,
and during the transition period from
weak to strong intensities there is a feel-

RADIO WORLD

Many Who Suggest Increase
as Means of Improving
Transmission Don’t Know
What They’re Talking
About, and Here Are the
Reasons Why

By Capt. Peter V. O’Rourke

Contributing Editor

ing of discomfort and pain. The man at
the mixing panels saves the listeners much
of this by limiting the sound intensities so
that they are bearable.

Thousand to One Range

Even with the 1,000-to-1 range in the
transmission leaves a wide range of de-
grees of modulation. Suppose the modu-
lation 'is 100 percent when the sound in-
tensity is 1,000 units. Then it is only
.1 percent when the sound intensity is
unity. The louder sound should be heard
as well 1,000 miles away from the trans-

Televisio

In Range of
SW Adapter

One of the limiting factors in television
is the lack of channel width. To have
a clear and sharp image of about 14x114
inches it is necessary to have a channel
width of about 100 kc. The maximum
width permitted in broadcasting is only
10 kc. This is one reason why pictures
now being received are blurred.

Since the broadcast band is already
overcrowded by music and speech trans-
mission, there is little hope that any tele-
vision channel will be assigned in that
same receiver depending on the relative
loudness of the sound received.

It has been the practice recently to
make the average modulation 40 percent
without overmodulating on the loud pas-
sages. When the modulation is 40 per-
cent the second harmonic in the detected
signal is .1 as strong as the fundamental.
But the trend seems to be to decrease
the modulation in the interest of quality.
Thus it has been reported that one high
power station is being rebuilt in which
the modulation is to be only 8 percent.
That means that the second harmonic will
be only .02 as strong as the fundamental.

Lower percentage of modulation means
that more power must be put into the car-
rier wave. in order that the same sound
intensity may be received That can be

done without any harmful effects if the -

station operates on a cleared channel.

©10:15 to 10:30 p.m. E. D.
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odulation?

mitter as the weaker at one mile, assum-
ing the same adjustment of the receivers.
Or in front of the same loudspeaker the
louder sound should be heard 32 times as
far as the weaker sound.

The other factor which limits the de-
gree of modulation permissible is the
introduction of harmonics in the detector.
This increases with the degree of modula-
tion. Suppose the amplitude of the car-
rier is A and the amplitude of the modu-
lating wave is B, then the ratio of the
second harmonic to the fundamental i)s
B/4A. Thus if the modulation is 100 perl
cent, that is A equals B, the harmonic is
U4 as strong as the fundamental. If it
is .1 as strong the distortion is.quite no-
ticeable. When the modulation is only
.1 percent the strength of the second har-
monic is only .025 as strong as the first
harmonic or fundamental. This distor-
tion is entirely negligible. Thus both good
and bad quality must be expected in the
band. It is necessary to look to the short
waves for television channels.

Already several bands have been as-
signed for television purposes and they
are being aﬂocated to television experi-
menters in 100 kc. channels.

The General Electric Co. is sending out
television signals over 2XAF, 9,550 kc or
31.4 meters, as well as over WGY, 790 ke.
the regular broadcast channel.

When using the Hammarlund short
wave adapter for receiving the short wave
television signals from 2XAF the 40-me-
ter or medium coils should be used. The
signals will come in near the lower end
of the dial. In some cases it may be
necessary to employ the 20-meter, the
smallest coil and set the tuning condenser
near maximum. But normally the signals
come in the range of the 40-meter coil.

The transmission takes place on Tues-
day, Thursday and Friday from 1:30 to
2p.m. E.D.S.T. and on Sunday from
S. T., simul-
taneously from 2XAF and WGY. The
scanning speed is 20 per second and the
g}‘lmber of holes in the scanning disc is

See the constructional article on pages
10 ‘and 11.

KFI Uses a Crystal;
Modulates Only 8%?

Los Angeles.

To keep the station on the air as much
as possible, the staff of KFI did most of
the actual installation during the night
after the station had signed off. Each
night they tore out a little of the old
equipment, add some of the new, then put
the old back again so that the station
would resume its programs at eight o’clock
the following morning.

The station in a publicity release said:

“According to Walter Tierney, of the
Bell Laboratories in charge of installation,
the new crystal control unit with its eight
per cent modulation, more than doubles
the strength of KFI without increasing
the power of the station. Radio fans are
asked to wire or write any noticeable
change in KFI’s reception.”

X-L IN NEW QUARTERS

X-L Radio Laboratories, makers ot
Variodensers and X-L Push Posts, are in
new quarters at 1224 Belmont Avenue,
Chicago, where larger floor space and in-
creased equipment permit both greater
and more economical production. The
former quarters were at 2424 Lincoln Ave-
nue.

N
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Separate Supply
for C Bias Built

for the Receiver

No provision was made for any grid
bias on two of the tubes.in the resist-
ance coupled amplifier shown in Fig. 1,
last week’s issue. An adjustable volt-
age is desirable for both of these tubes.
The bias on the power tubes adjtstable
between 60 and 90 volts. The bias on
the tube preceding it should be adjust-
able between zero and 6 volts. 1

This bias may be supplied by either a
battery or a C battery eliminator. A
battery may be the better electrically but
it is not so convenient. The voltage is
not easily adjustable unless a battery of
cells is used having 2 tap for every cell.
And then the voltage may be varied in
steps not less than 114 volts.

It may seem extravagant to use a C
battery eliminator just to 'supply volt-
age without current. But it is just this
fact, that voltage alone is required, that
makes a C battery practical. It takes up
only a fraction of the room that a large
C battery would, its voltage is adjustable
without jumps, it does not run down, it
avoids the electrical complications of a re-
sistance drop in the plate voltage supply
circuit, and it is more economical to
operate than either a battery or -a re-
sistance drop. It gives a steady hum-free
bias of any desired magnitude.

Design of C Battery Eliminator

The design of a simple C battery elim-
inator is shown in Fig 4. For rectifier
tube a ~99 is used. Its plate and grid
are connected together to form the plate
of the rectifier. The filament is connected
across the filament battery in the reeciver.
A suitable amperite or a 50 ohm resist-
ance- R2 is connected in the positive leg
of the filament, not in the negative as is
usually done.

The input transformer T1 may be a
1-to-1 audio frequency transformer. One
of the old-time push-pull output trans-
formers may be used provided that only
half of the primary is employed on one
side. 'Almost any audio transformer of
low ratio may be used, but if the ratio is
high it is necessary to cut down the in-
put voltage by using a high resistance
for RI. g

This variable resistor should be used in
any instance for it is one of the output
voltage adjustors. It controls the total
output voltage. It may have a maximum
value of about 10,000 ohms when a 1-to-1
transformer is used and 25,000 ohms when
a 1-to-2 step-up transformer is used.

The choke coil I.1 may be the second-
ary of almost any audio frequency trans-
former, or the secondary and the primary
connected in series aiding. Extremely
little current will pass through this choke.
so that there is no saturation effect and
the inductance will be high.

Low Capacity Condensers

As a very low direct current will flow
in the choke coil comparatively small by-
pass condensers may be used and still
have satisfactory filtering.. In fact Cl
need not be larger than 4 mid. and C2
need not exceed 2 mfd. Condensers of
200 volt test will be all right for the
voltage will not exceed about 100 volts.

R3 is a 500,000-ohm potentiometer. It
serves a voltage divider. The voltage
across the entire resistance is adjusted by
means of R1 until it suits the power tube.
It should be about 84 volts. It cannot be
measured by any other voltmeter than a
vacuum tube meter, and the power tube
itself can be used for that purpose—G. M.

‘mended for the plate resistors.

Indian’s Set
MARKED BY STABILITY
By Gerald Mohawk

Native' American Indian

[Part I of this article was published last
week, issue of August 18th, wherein the au-
thor recommended the use of two B elimi-
nators, to prevent motorboating, and the in-
clusion of a C eliminator. Part I, the con-
clusion, follows.]

HE three circuit tuner should be
wound for a_.0005 mfd. and C4
should have this capacity value.

The regeneration depends largely on
the size of by-pass condenser C6. The
larger this is the more readily does the
tube oscillate. But this condenser should
not be larger than .0005 mfd. for a"larger

value will noticeably cut down the higher

audio notes.

The radio frequency current in the plate
circuit of the detector is segregated from
the audio frequency current by the low-
pass filter composed of C6, C7 and choke
coil Ch3. The choke may be an 85 milli-
henry radio frequency coil and C7 may
be a fixed condenser of .00025 mid.

The filament current in the detector
tube is limited to .25 ampere by means of
an amperite R3.

The ' detector operates with grid con-
denser C5 and grid leak P2. No variable
grid leak is required. A fixed metallized
leak of 2 megohms works satisfactorily.
The condenser C2 should be of .00025 mfd.

The detector tube may be a —O01A, a
—12A or a —40 high mu tube. The high
mu tube is the most sensitive as a de-
tector when the load on the circuit is a
high resistance, as in this case.

Audio Amplifier Design

We are now up to the audio frequency
amplifier. The object of this part of the

receiver is to amplify, without any fre--
sgderably and at the same time wave form
distortion decreases. But if they are made

_too high a certain amount of frequency

distortion enters. The high audio notes
are suppressed. Hence good design de-
mands that a compromise be effected.

The load on the tube is the effective .
resistance formed by the combination of
the plate resistor in parallel with the
grid leak, except for the very lowest
ifrequencies. The lower the {frequency,
the less effect does the grid leak have on
the load and for direct current or zero
frequency the load is the resistance of
the plate resistor alone. But for all
practical freguencies the parallel com-
bination must be considered.

Now ifithé resistance of the plate re-
sistor is 500,000 ohms and the grid leak
is 2 megohms the effective load is 400,-
000 ohms. If the mu of the tube is
30 and the internal plate resistance is
150,000 ohms, as for a high mu tube of
the —40 type, the ‘amplification is about
22. For very low audio frequencies it
drops a little and also for the highest
audio frequencies. But over the essen-

~tial range of audio frequencies it is con-

stant. Thus a plate resistor of 500,000
ohms is suitable, although a 250,000 ohm
resistor may be used for slightly lower
volume and a little better' {requency
characteristic,

Effect of Grid Condenser and Leak

The magritudes of the grid condensers
and the grid leaks have a great influence
on the faithfulness of the amplification,
especially on the lower frequencies. The
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THE DIAGRAM OF A SIMPLE C BATTERY ELIMINATOR WHICH WIL
L
SUPPLY THE HIGH BIAS REQUIRED FOR A —50 TUBE. THIS MAY BE
BUILT INTO THE RECEIVER.

quency discrimination, the small audio
voltages delivered to it by the detector,
to a level which 'is sufficient to operate
a power tube and a good loudspeaker.
And it is to operate without trouble from
noises, fluttering, motorboating and block-
ing.

Whether or not it does what it is ex-
pected to do depends on the design and
on the choice of values.

It can be proved that if the amplification
per stage is to be high and without wave
form distortion the resistance load on any
tube should be high.. Ordinarily values of
the order of 100,000 ohms are recom-
¢ But they
are not high enough.

Load Defined °

By increasing the values of the coupling
resistors the amplification increases con-

larger the stopping condensers are, the
better will the low notes be amplified..
Also the higher the resistance of the
grid leaks, the better is the low note
characteristic. Hence to get a good low
note response large capacity conden-
sers and high values of grid resistors
must be used.

But  there are practical limitations.
Condensers with paper dielectric seem
to be wholly unsuitable because of the
leakage through them. If such conden-
sers are used, low values of leaks must
be used t6 prevent the grids from going
positive. 'When that occurs the ampli-
fication becomes . very uncertain and
blocking is likely to .occur. And there
18 no good reason why paper condensers
should be used for they are bulky and
more expensive than mica condensers
that is, they are more expensive than

(Continugd on page 20)
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THE CIRCUIT DIAGRAM OF THE NATIONAL SCREEN GRID FIVE RECEIVER,

OVERTON

QUESTION and
: Answer Department
conducted by RADIO
WORLD, by its staff of

experts, for University

members only.

When writing for information give your Radio University subscription number.

I WANT TO BUILD the National
Screen Grid Five but have lost the cir-
cuit diagram. If possible will you kindly
publish the circuit.

CHARLES OVERTON,
Cairo, IlL

(1)—See Fig. 709 for a diagram of the
National Screen Grid Five.

I HAVE a short wave receiver which
is very critical to tune. Can you suggest
a simple arrangement whereby I can
change the tuning capacity by very small

amounts? :
PEDRO LOPEZ,
El Paso, Texas.

(1)—A very simple method of obtaining
vernier control of the tuning is to connect
a large variable condenser in series with
the small tuning condenser, for example, a
.0005 mifd. in series with a .00014 mfd.
The total maximum capacity of this com-
bination is approximately .00011 mfd. The
vernier effect of the large condenser is
greatest where it is most needed, that is
when the smaller condenser is set near
zero capacity. Suppose the smaller con-
denser is set so that its capacity is .00002
mid. and the larger near its maximum.
The change of one division 'of the larger
condenser changes the capacity of the
combination by 42 thousands of one mi-
cromicrofarad, or by 1/26 of one percent
of the capacity in the circuit.

WHAT ADVANTAGE is there in using
a variable grid leak in thie detector?

(2)—Cannot fixed leaks be used with
equal effectiveness? .

(3)—I have been unable to get a satis-
factory variable grid leak of the order of
10 megohms. Are any variable leaks sat-
isfactory?

(4)—What is the best value of grid
condenser?

(5)—Which is better, to connect the
grid leak across the grid condenser or
from the grid to-the filament?

SAMUEL EDELSTEIN,
Bronx, New York.

(1)~~When extremely weak stations are
to be tuned in, the circuit may be brought
to the highest detecting efficiency by ad-
justing the leak.
leak the more efficient is the detector on
weak signals. This greater efficiency is
partly due to the fact that the variable
grid leak acts as a vernier control of
the tuning.

(2)—A fixed leak cannot be used with
equal efficiency unless the grid condenser
is variable. Varying the value of the gri¢

Usually the higher the

condenser produces about the same effect
as varying the leak.

3)—Yes. .

(4)—There is no value of grid condenser
which is the best under all conditions. For
weak signals and for high frequencies a
small condenser is better than a larger
one. A condenser which is variable be-
tween .00025 and .00005 mfd. should prove
satisfactory.

(5)—Usually it is better to connect the
grid leak across ‘Ekhe*condenser.

I WISH to measure alternating currents
of the order of 50 microamperes. How
can this be done?

(2)—Are there any commercial meters
which will measure currents of this mag-
nitude? The most sensitive AC meters I
have heard of do not measure currents
lower than 100 milliamperes.

WILLIAM SWAN,
Council Bluffs, Ia.

(1)—It is difficult to measure alternating
currents of such small magnitudes, but
there are several methods capable of doing
it. One is the Duddell thermo-galvano-
meter. This can be constructed to meas-
ure down to a few microamperes. Sensi-
tive thermo-couples in conjunction with
a microammeter or galvanometer can be
used for measuring alternating currents
of the order of 50 microamperes.

(2)—The Duddell thermo-galvanometer
can be purchased. Look up the discussion
on AC measurements in Circular 74, Bu-

REQUESTED BY CHARLES

reau of Standards, which may be obtained
by sending 60c to the Superintendent of
Documents, Government Printing Office,
Washington, D. C.

x ok ok )

1 HAVE NOTICED that manufacturers
of photo-electric cells make both gaseous
cells and high vacuum cells and that they
claim the gaseous cells are super-sensi-
tive. 'Why are those that contain gas
more sensitive?

JAMES B. DAVIS,
’ Atlanta, Ga.

(1)—A cell containing a small amount
of gas passes more current than a “hard”
cell for a given applied voltage because
the process of ionization by collision
takes place in it. When an electron is re-
leased by light it gains speed. Finally it
hits a gas molecule and knocks out one
or more electrons. Then they all gain
more speed in the same direction and fin-
ally each one strikes and produces more
electrons. By this process for every elec-
tron that leaves the cathode 1,000 or more
reach the anode. In a “hard” tube only
the one that left the cathode would reach
the anode. If there are too many col-

lisions in the gas filled cell the gas begins

to glow, just as a ‘neon lamp strikes up
a glow at a given voltage.
Lok ok %

HOW COULD two broadcast stations
be synchronized automatically? 1 have
noticed that several methods have been
proposed but all involve partial manual
control.

BURTON E. SEMPLE
Kansas City, Mo.

The carrier wave of one station could
be picked up by the other and amplified
to such an amplitude that it could be
used as carrier for the second station,
just as now the frequency of a quartz
crystal oscillator is now amplified and
made to control a broadcast transmitter.,

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 numbet.
Put this number on the outside of the forwarding envelope (not the enclosed return
envelope) and also put at the head of your queries. If already a subscriber, send $6
for renewal from close of present subscription and your name will be entered in Radio
University. No other premium given with this offer.

only. Always give your university number.]

[In sending in your queries to the University Department please paragraph them so that
the reply can be written under or alongside of each :

query. Write on one side of sheet

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

Enclosed find $6.00 for RADIO WORLD for one yvear (52 nos.) and also enter my

name on the list of members of RADIO WORLD’S University Club, which gives me

free information in your Radio University Department for 52 ensuing weeks, and send
me my number indicating membership.

............................................
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Wants Small Station
in Each Town of 10,000

‘Washington

A comparatively large number of small
broadcasting stations of 10 to 50 watts
power represents ‘“a very real need” and
every community of 10,000 population and
above should have “its voice” on the air
for a time each day, Commissioner O. H.
Caldwell, of the Federal Radio Commis-
sion, declared in a letter to William H.
Ross, president of the Long Island City
Chamber of Commerce, Long Island City,

Replying to a telegram from Mr. Ross
in support of the service rendered by small
stations in Long Island towns, Commis-
sioner Caldwell said that so far as radio
requirements are concerned he believed
that many hundreds of such little stations,
sharing time, could be accommodated “so
long as their powers and service ranges
are restricted to the localities really in-
terested in their outputs.”

Full Text of Letter

The full text of the letter follows:

“My Dear Mr. Ross®? In answer to
your telegram in support of the service
rendered by small local broadcasting sta-
tions in Long Island towns, I want to
say that not only am I a hearty supporter
of such small stations and the useful séer-
vice which they can render, but I would
like to add that from a radio standpoint I
feel that there is plenty of room for a
comparatively large number of such small
local transmitters of 10 to 50 watts power,
so that every community of 10,000 popula-
tion and above can have its voice on the
air for a time each day, without interfer-
ing with the important general service
rendered by the larger stations.

“Indeed, to my mind, the usefulness of
every home radio receiver will be ex-
panded in a new dimension, if in addition
to receiving the splendid general pro-
grams, which will always be the backbone
of radio service to all listeners, there is
also made available at one end of the dial,
out of the way of present popular pro-
grams, a ‘local band’ where the listener
can tune in in his town or county trans-
mitter, and hear events and ceremonies of
strictly local interest. Such features
would be local basketball and baseball
games, high-school events, town meet-
ings and debates of local issues, and so on.

Would Have Local Interest

“Of course none of these events would
have any interest more than a few miles
awav, and as proeram material they could
hardly be accepted by the ordinary broad-
caster. Yet, like the home-town weekly
paper—or amateur theatricals among
friends—they would have a local interest
all their own, and any crudities of presen~
tation or reproduction would be readily
forgiven.

“Recently I spent some time in a town
P

of 10,000 while local civic events of great
community interest were taking place.
“What an extension of the usefulness of
my own radio receiver it would have been,
had I been able to tune in on the ‘village
station’ (10 watts would have been ample),
and so obtained first-hand the hot de-
bates in the several town meetings which
were called to thrash out village problems,
And during the same weeks, the village
paper chronicled several other events,
school exercises, lectures, and church af-
fairs, which might similarly have been
brought into the homes of the populace.

A Real Need

“From this experience, I feel that there
is a very real need for this class of local
broadcasting, providing it does not get in
the way of the great program features
which are now bringing entertainment, in-
spiration, and enlightenment to millions.

“So far as radio requirements are con-
cerned, I believe that many hundreds of
such little stations, sharing time, can be
accommodated, so long as their powers
and service ranges are restricted to the
localities really interested in their output.

“In this respect, so deep-seated is my
conviction regarding the usefulness of the
small local station, that some weeks ago
I put down as one of the four essentials
in any reallocation plan promulgated by
the Federal Radio Commission, the re-
quirement that a large number of local
stations of low power and restricted ser-
vice range be provided for.”

Set-Building Test
to Be Held by Fair

A set-building contest will be conducted
in connection with Radio World’s Fair to
be held in Madison Square Garden dur-
ing the week Sept. 17th to 22nd inclusive.
A silver cup emblematic of the champion-
ship will go to the winner. Eight cash
prizes will also be awarded.

The judges of the sets will be Lloyd
Hammarlund Jr., of Hammarlund Manu-
facturing Company, Inc,, New York; Ar-
thur Moss, treasurer of Electrad, Inc.,
New York; A. J. Carter, president of Car-
ter Radio Corporation of Chicago; Leslie
F. Muter, of Muter Company, Chicago,
and H. B. Richmond, vice-president of
General Radio Co., Cambridge, Mass.

There will be two divisions in the con-
test, one for boys and girls and one for
adult contestants. There will be two sub-
divisions in each group, one for the best
set of any number of tubes and another
for the most novel good design,

There will be four cash prizes at $25
eacg and also four cash prizes of $15
each.

92 Stations

Carried

- Speech by Hoover

The greatest chain of broadcasting sta-
tions ever tied together was wused for
broadcasting the acceptance speech of
Herbert C. Hoover at Palo Alto, Cali-
fornia, on Aug. 11. All the stations of
the Red; Blue and Pacific Coast networks
of the National Broadcasting Company
and associated stations were tied together
on one set of microphones, and the sta-
tions in the Columbia system were con-
nected to another, X

Besides the regular broadcast stations,
the ceremonies were carried on the short
wave of the Westinghouse Electric and

i e G e o L R 4 't

Manufacturing Company, Pittsburgh, and
on two of the short waves of the Gen-
eral Electric Co.,, Schenectady, N. Y. In
all there were ninety-two_ stations radiat-
ing the speeches and incidental music of
the ceremonies.

It is estimated that 60 million people
listened in on the proceedings in this
country alone, and in view ,of the fact
that the waves carried far beyond the
borders of this country many more list-
ened in on the ceremonies, The three
short wave stations carrying the speeches
could be heard in distant countries.

Higher Power Urged
' As Rural Advantage

Washington.
The inhabitants of the small towns and
cities in New England “do not know what
good radio is,” because of the inadequate

~local service, and because the larger sta-

tions do not have sufficient power to carry
programs to them, Commissioner O. H.
Caldwell, of the Federal Radio Commis-
sion said on his return to Washington
from an inspection of the New England
area.

“l am more convinced than ever that
the way to solve the problem of rural
listeners is more power to big stations
rendering regular programs of high qual-
ity and more of the little local stations
with small power operating intermittently
and on shared channels,” he declared.

“The way to reach the country as a
whole is to assign more high power to
the existing stations of public service and
to have more high powered stations.
These station should have 150 kilowatts
of power or even 500 kilowatts, if need
be. At the same time the little stations
should be encouraged to serve their local
communities, and should have low power
and restricted service ranges.

Commissioner Caldwell said that he had
visited small towns in Maine, Vermont,
New Hampshire, and northern New York,
and that “practically no radio reception”
is being obtained because of the static
and insufficiency of power to stations. He
stated that he stopped at farm houses and
listened in but was unable to get good
reception. Inhabitants informed him, he
said, that when WGY, of Schenectady last
Summer broadcast experimentally with
100,000 watts of power (100 kilowatts) re-
ception was fairly good.

Two Black Crows
On Air Each Week

Moran and Mack, otherwise known as
the “Two Black Crows,” famous come-
dians, will be heard this winter in a se-
ries -of broadcasts over the Columbia chain
of stations. This feature began Sunday
night, August 19th, and will continue once
a week for several months. The come-
dians will be the featured artists in spe-
cially prepared productions of musical
comedy proportions. The series of broad-
casts featuring Moran and Mack will be
sponsored by Grigsby-Grunow Company,
manufacturers of Majestic receivers and
B battery eliminators.

Broadcasting Hurts |
Czech Cafe Business

Washington
Radio broadcasting has caused a drop
in the cafe business of Czechoslovakia
but has not diminished the audiences at
instructive lectures, the Department of
Labor is advised by the International of-
fice at Geneva.

KSTP TRIES TELEVISION

_KSTP, St. Paul, is equipped for televi-
sion, and is preparing to present this fea-
ture as soon as it is developed to the point
where reasonable reception can be as-
sured.

LEKTOPHONE LICENSES JENSEN

Lektophone Corporation has licensed
the Jensen Radio Manufacturing Com-
pany, Oakland, California, under the con-
trolled edge patents.

TYRMAN DIES

Ernst Tyrman, designer of the Tyrman
70 and president of the Tyrman Electric
Co., Chicago, died at the age of 34.
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CHROME STEEL

TWIN MAGNETS ’

(BoTH MATCHED)
DOUBLE SENSITIVITY

ROCHKER GIVES
ORPTION OF
ARMATURE
ADIUVSTMENT

MOUVLDED

MOUNTING HOLE.
(THIRD HOLE INSIDE
NOT VISIEBLE)

!

DRIVING PIN,
REDUCTION LEVER
AND COUPLING ROD.
ONE PIECE,CAN'T BREAK

TEN
FOOT CORD

FULL-FLOATING
ARMATURE

I

i)

ST

MOUNTING HOLE,
(THIRD HOLE INSIDE
NOT \//.S/ELE)

SMALL AIRGARPS FOR
GREAT SENSI/ITIVITY

TWO CO/ILS IN PARALLEL,

DOUBLE CURRENT CAPACITY AND
DOUBLE THE FLUX ( PERMIT 25 m.A.
NO FILTER NEEDED AT /80 VOLTS)

T'he Polo Unit is shown ¥ actual size. 1t weighs three full pounds.

O obviously superior are its advantages that the New Polo Duo-Magnetic Unit has
taken the country by sform. Such enthusiastic success has immediately greeted

few radio devices as attended the recent introduction of the Polo Unit.

Everybody who has the slightest knowledge of what a unit should be could see at a

glance that expert design at last realized what others vainly sought for years.

If you want a unit to improve your present speaker, or to make the speaker you are
about to build do more than you could reasonably expect, a unit giving you the utmost
in volume, the finest in tone, capable of handling even the output of two —50 tubes in
push-pull, and, of course, any smaller out put, then use the Polo Duo-Magnetic Unit.

—— e e A e

POLO ENGINEERING LABORATORIES,
57 Dey St. (Suite 6), corner Greenwich, St.,
New York, N. Y.

Enclosed please find ten dollars for which
send me one Polo Duo-Magnetic Unit,
with ten-foot cord, moulded metal bracket,
apex, chuck and nut, YOU ARE TO
PAY SHIPPING CHARGES. If after a
10<day trial 1 return the unit YOU WILL
QUICKLY REFUND THE TEN DOL-
LARS.

NAME ..o himin b prenneses

[Note: Shipments Begin on August 25,
Orders Filled in Sequence of Their Receipt]

|

Scientific minds combined their ingenuity and skill
to produce the finest—and the popular verdict proves
the boundless measure of their success.

POLO ENGINEERING LABORATORIES

57 Dey Street (Suite 6), Corner Greenwich Street New York, N. Y.
Tel. CORtlandt 5112
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Literature

Wanted

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

RADIO WORLD, i
145 Wast 45th St., N. Y. City.

1 desire to receive radio literature.
NADIE cvevocrvovearocensrrsrasaracass
Address ....... ;000000000 006GE000000a 00000B0000

City Of tOWD .eivvevrrerrasiosenssssssssseces

G. T. Burch, 3710 Ridgecroft Rd., Gardenville,

Baltimore, Md. )

J. R. Morgan, 2435 N. College Ave., Philadel-
phia, Penna.

F. W: Knacke, 48 Bee St., Charleston, S. Caro-
lina.

Oscar M. Granquist,- Hannibal, Wisconsin.

Dr. 3 McCuskey, 818 Jefferson Ave.,
Moundsville, W. Va.

D S. Breitenbach, 25 Franklin St., Cherrydale,
Va. :

Sidney Lee, 415 No Dixie, Lake Worth, Florida.

Victor K. Gordon, 459 West 22nd St., New York
City.

Fred T. Corrin,

E. J. Fogerty,
Massachusetts. .

D. A. Johnson, 141 Elb St., New Britain, Coun.

Tom Mahan, Rome, Georgia.

Archie Irwin, P. ). Box 162, Bellingham, Wash-

ington.
New York

H. Thompson,
City.

C. A. Kellof, 748 Tenth Street, Rock Island,
Tllinois. .

Walter Jackson, 1700 Chalkstone Ave., Provi-
dence, . L

Ivor N. Harris, 205 W. Adams Street, Enter-
prise, Ala. R

. P. King, 712, No. 8th St., Philadelphia, Pa.
V. W. Thompson, c/o Marvel Carbureter Sales
Co., 232 West 69th St., New York City. .

Belmont Gilbert, 212 Argo Ave., San Antonio,
Texas.

H. A. Beisler, Box 1085, Omaha, Nebraska.
Robt. Makioku, Apt. No. 2, 237 Manning Ave.
Toronto, Ontario, Canada.

John D. Walker, Box 562, Scuth Bend, Ind

L. E. Whitaker, 919 Washington St., Santa

Rosa, California.

J. L. Duarta, Bridge St., Hayward, California.

Paul Dupland, Fordson Hotel, Fordson, Mich-

igan.

C'\;\ff. A. Haigh, 744 Cedar Ave., Long Beach,
alif.
John G. Lilley, Box 4243, Tahoma Park, Wash-

ington, D. C.

Jos. V. Chereskie, 19 West St., Florence, Massa-
chusetts.
. F. Goss,

Massachusetts.
E. Ruth, 23 Munro Street, Toronto, Canada.

C.]ames F. Sargent, 821 E. 166th St., New York

Lity.

J. M. Guffice, care Mayes Ptg. Co., Pensacola,

Florida.

G. C. Gavin, P. O. Box 331, Ortega, Florida.
S. C. Kellenberger, 135 Bloomingbank Road,

Riverside,  Illinois.

C. H. Wilscam, 360 E. Main Stret, Rochester,

New York
Leo L’Aarcheveque 245 TUnion Fall

River, Massachusetts.

O. F. Reim, 2022 16th Ave., So., Minneapolis,

Minnesota

L. A. Schnieder, 355 Schuylkill Ave., Reading,

Arizona.
Springfield,

Box 3332, Lowell,
31 Summitt St.,

67 Morton St.,

299 Minot Street, Dorchester,

Street,

Penna.

F. M. Reid, ¢/o The Cameron & Barkley Co.,
Miami, Fla. o
F. Hoier, 4343 Hirsch St., Chicago Illinois

W. E. PaDelford, Pa Delford Bldg., Spri
Lake . Beach, N. Jersey. ) & pring
B. V. Nagasher, C.N.E.S., Rutland, Massa-
chusetts

A. T. Dallarhide, 1303 5th’ St., De Queen, Ar-
kansas ) - ’

Byron H. Sheffer, 26 Riverside Dr., Fairfield
Connecticut

Ira W. Henderson, 212 North Street, Bluefield,
W. Virginia

R.

O. TIrvine, 13 Suffclk Ave., Swampscott
Mass. : ’
H. H. Fladen, 215 Grand Avenue, Akron
Ohio . ’
Herbert Nostvogen, 2022 Pal
Brooklyn N. Y st St

Walter L. Conr.oy, 1945 John S I
Michigan John Street, Muskegon,

D. A. McCathy, Versailles, Connecticut

DOUBLE SHIELD
PORTABLE BLUEPRINT

Actual size, clear wiring in pic-
ture form, after H. G. Cisin’s pat-
tern, exactly as described in this
issue. Indorsed by him.

PRICE $1.00
Send Check or M. O. for Immediate Delivery

or Come in Person
Guaranty Radio Goods Co.

145 WEST 45TH' STREET
NEW YORK, N. Y.
(Few Doors East of Broadway)

SUBSCRIBERS!

Lookat 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 Dept, RADIO
WORLD, 145 West 45th Street,
New York City.

Radio World for
Four Weeks . . . .q

Blueprint FREE!

of 4-Tube Screen Grid Diamond of the Air

At 15¢ per copy RADIO WORLD costs
you 60c for four weeks. But if you send
50¢c NOW you get the first and only na-
tional radio weekly for four consecutive
weeks and a blueprint FREE!

This blueprint s life-sized and shows in
easy picture diagram form how to mount

.parts ‘and wire this super-sensitive re-

ceiver. One screen grid tube is used as
radio frequency amplifier. The rest of
tubes are two—O0lA and one 112A.

fl‘his circuit gives you distance, tone qual-
ity, ease of performance. No shielding, no
neutralizing required!

ACT NOW!

This offer holds good only until August
36th and coupon below MUST be used as

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

Enclosed please find 50 cents (stamps, coin,
sheck or money-order) for which please enter my
name on your mail subscription list for the next
four issues of RADIO WORLD, and send me
FREE at once a blueprint of the Four-Tube
Screen Grid Diamond of the Air (front panel and
subpanel wiring, schematic diagram and parts

_ list.

Name

Address ...

If you are a mail subscriber for RADIO WORLD
ou may extend your subscription four weeks.
ut ‘a cross in_ the square in front of the word

L1 ” .
renewal.” to show vou are a subscriber already.

ELIMINATE

No. A22—“A’" Eliminator.

BATTERIES!

NO Change in Set Wiring
NO Change in Tubes

“B”

Raytheon  Tube,
and Glves

El.minator, Using
Replaces ‘‘B’ Batterles
Great Satisfaction.

No. Bi6—"B’’ Eliminator for 50 to
60 eycle, 105 to 125-volt AC house

current. Max. voltage, 180, with one

variable detector and one variable in- g
termediate voltage. Weight 16 Ibsg.

Size, ‘6 x 6% x 11% . Quiet,  eco-

nomical. Requires he attention. Sold

only with Raytheon; iube. Price, inciuding Raytheon
BIH125 mil. tube aad built tn connector ¢ord and
plug.

Famous Raytheon Tube
With Each “B” Eliminator

€€ A 29 Enminater, Using Dry Plate Resti-
fication, Current Well Filtered;
Replaces ‘‘A” Battery.

Sapplies
Vari-
able resistance permits adjustmnent to

up to 2% amperes at 6 volts.

number of tubes in set. Supplies A $

current and voltage to sets using from

4 to 10 quartér ampere tubes, or

equivalent current drawn by any other .
combinations. Tip jacks for voltmeter readings Re-
ceptacle for "B’’ eliminator plug. Pendani switch
controls everything. Set switch needn’t be touched.
Device requires no attention. TUses no tube. Size:
105’ high, €%’ wide, 11%’" long. Shipping
weight, 27 lbs.

CUSTOM SET BUILDERS SUPPLY CO.,
168 Washington Street, New York, N. Y.
Plezase ship at once—

[J One 180-volt meximuwm ““B’* eliminator, with
variable detector and variable Iintermediate volt-
age (three different voltages 1n all); equipped
with one Raytheon BH tube, 123 milliampsere
rating. I will pay $16, plus a little extra for
freight, on receipt of goods, which are to be on
approval for ten days (money back, if desired
after 10-day trial).

[0 One “*A’* ellminator, 2% -ampere maximum at
6 volts, using -dry plate rectification. large choke
and large capacity condenser, AC switch, recep-
tacle for any “B’’ eliminator plug. variable re-
sistor, all bullt in for which ¥ will pay $22,
plus a little extra for freighi.

[ Both the “B” eliminator and the *““A’’ elimina-
tor, at total of $36, on same approval basis.
Note: Xf fast express shipment is preferred, rather

than slower freight, put a cross here [J.

ALL SHIPMENTS MADE ON
APPROVAL FOR TEN DAYS

All prices quoted are NET!

’
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Radle World's Slogan: “A radlo set for every home.”

TELEPHONES: BRYANT 0558, 0559
PUBLISHED EVERY WEDNESDAY
(Dated Saturday of same week)

FROM PUBLICATION OFFICE
HENNESSY RADIO PUBLICATIONS CORPORATION
145 WEST 45TH STREET, NEW YORK, N. Y.
(Just East of Broadwuy)

ROLAND BURKE HENNESSY, President
M. B, HENNESSY, Vice-President
HERMAN BERNARD, Secretary
Kansas City, Mo.: E. A. Samuelson, 300 Coea Cola Bldg.
Los Angeles: Lloyd Chappel, 611 8. Coronado St,
European Representatives: The International News Co.,
Breams Bldgs., Chancery Lane, London, Eng,
Parls, France: Brentano’s, 8 Avenus de 1’Opera,

EDITOR, Roland Burke Hennessy
MANAGING EDITOR, Herman Bernard
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ART EDITOR. Anthony Sodaro

CONTRIBUTING EDITORS:
James H. Carroll and Capt. Peter V. O'Rourke

SUBSCRIPTION RATES

Fifteen cents a copy. $6.00 a year. $3.00 for six
aonths,  $1.50 for three ‘months. Add $1.00 s gear
extra for forelgn postage; Canada, 50 cents.

Recelpt by new subscribers of the first copy of RADIO
WORLD mailed to them after sending in - thelr order
{s automatic acknowledgment of thelr subscription order.
Changes of address should be received at this office two
weeks before date of publication. Always glve old address ;
also state whether subscription is new or a renewal.

AMPERITE automatic filament con-
trol is officially specified for all of
the popularnew eircuits, Engineers
1 have used and praised it for seven
] vears. Put AMPERIT 3 on your
parts list, En-irely unlike fixed re-
| sistors. A type for every tube—

battery or A "C, At all dealers,
FREE-- ‘‘Amperite Blue Book’’ pives

latest construction
data andcircui dic-
grams. Write
a.. Dot R.W. 161
KADIALL CO.
50 Franklin St.,
New York

‘The “SELF-ADJUSTING” Rheostat

VICTOREEN
Super Coils

Geo. W. Walker Co.
2825 Chester Avenue
Dept. B Cleveland, O.

Time Constant Guides
Low Note Response

(Continued from page 15)

the mica condensers which would be
used in place of them.

Hence the choice of coupling conden-
sers must fall on the largest available
practically leakproof. Good mica con-
denser of .01 mfd. are everywhere avail-
able and they are suitable.

Small Condensers and High Resistance

Condensers of .01 mfd. are rather small
when frequencies of the order of 30 cycles
per second are to be amplified. But any
tendency toward suppression of the low
notes in the condensers can be offset by
the use of high value resistors for grid
leaks. The absence of leakage through
the condensers ,permits high resistance
leaks. As higher value grid leaks are
less expensive than lower values there is
a saving in cost both on the condensers
and on,the leaks, and without any loss in
the low note effectiveness.

With stopping condensers of .01 mfid,,
grid leaks of 2 megohms, coupling resis-
tors of, 500,000 ohms and internal plate
resistance of 150,000 ohms, the loss in
amplification at 40 cycles per second per
stage is only 1.32 percent., or about 2.3
percent. for the entire amplifier. This is
entirely negligible.

There is other leakage than that through
the stopping condenser which must be
guarded against, and ‘that is the leakage
through the insulation of the grid, espe-
cially in the socket or through the in-
sulation around the stopping condenser.
‘Only the highest grade insulating mate-
rial should be used. Many resistance cou-
pled amplifiers have {failed because the
leakage from the plates to the grid ex-
ceeded that through the grid leak.

The product of the capacity of the stop-
ping condenser and the resistance in
series with it is called the “time constap*”
of the coupler. The resistance in series
with the condenser is the sum of the grid
leak resistance and the resistance formed
by the parallel combination of plate cou-
pling resistor and the internal plate re-
sistance of the tube.

Thus if Ro is the internal plate resist-
ance and R1 is the plate coupling re-

' sistance, the resistance of these two in

parallel is RoR1/(Ro-+4R1). The value of-
this is added to the grid leak resistance

and the sum is multiplied by the capacity

in farads of the condenser to get the time

constant. It is measured in seconds. A

value of .02 seconds is suitable for a re-

sistance coupled amplifier. The higher the

time constant is, the better will the low

notes be amplified.

It is not necessary to keep the time con-
stants of all the couplers the same. In-
deed, in some cases it may be advan-
tageous to make them different. But it is
necessary that the geometric mean of all
of them be high, that is of the order of
.02 seconds. The geometric mean of three
is obtained by multiplying them together
and extracting the cube root of the prod-
uct. For example, if the three time con-
stants are .01, .02 and .04 the geometric
mean is the cube root of .01x.02x,04, or
02 seconds. ,

The time constant is a convenient guide
in designing resistance coupled ampli-
fiers, and for approximate work only the
grid leak resistance need be considered
when ordinary receiver tubes are used.

(Concluded next week)

for the

DIAMOND

145 WEST 45TH STREET

Bakelite Front and Aluminum Subpanel

4-Tube Screen Grid
OF THE AIR - -

. Five-Day Money-Back Guaranty

View of the Completed Receiver, using Drilled Front Panel and Aluminum Subpanel
Finest eye appeal results from construction of the 4-tube Scr_een Gri.d Diamond
of the Air when yau use the official panels. The front panel is bakelite, already
drilled. The subpanel is aluminum, with sockets built-in, and is self-bracketmg.
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, lball:elite,ddlil;l:;d. .. A buxl ..
in , dri with sockets built-in........
AlMl;:r:vstuEmn:ndai::uTath? was’hers supplied with each subpanel.

GUARANTY RADIO GOODS CO.

[A few doors east of Broadway]

$5.00

ceeeean...$235
. 3.00

NEW YORK, N. Y.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

USED MOTORCYCLES. Low_ terms,  Also

Parts.  Accessories. Catalog Free. Western
Motoreycle Co. 947 East 15th St.,, Kansas City,
Mo.

12-5-28

BLUEPRINTS of National Screen Grid Five,
4-tube Screen Grid Diamond and Karas 3-tube
Short Wave Set—three blueprints—orme - dollar.
Guaranty Radio Goods Co., 145 W. 45th St
N. Y. C

- for screen grid

SCREEN GRID TUBES, famous standard
mam?facturers. no bootleg, $4.50 each. Special
three circuit tuner, high primary impedance for
screen grid tuned plate, $2.50. Antenna coil
i circuits, ad)usﬁtable pnmatr.y,
200, Aluminum shield caps fit over entire
gcreen grid tube,.$l each, C.0.D. only.—Philip
Cohen, 236 Varet Street, hrooklyn, N. Y.

RECENT ISSUES of Radio. World, 15¢
each. Radio World, 145 W. 45 St.,
N. Y. City.

LICENSED Radio Doctors earn _$75.00-$100.00
per week Big demand; investigate at once.
Free Booklet. Radio Doctors, Ine. Dept. W,
Salem, Massachusetts,

9-15-28

Recent lssues of Rapio Worrp, 15 cents each.
Any number published in 1928 available for a
short while. Six issues 75 cents, 10 issues $1.00.
Send stamps, coin or money order NOW, before
the issues are sold. Ravio WorLp, 145 West
45th Street, Maw York City.
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Cat. No. 390, Cat. No. 326,
reading 0-100 reading 0-6
milliamperes. volts DC, price
Price ..$1.65 $1.65

Two of the most popular meters are
Cat. No. 390, reading 0-100 milliam-
peres, and Cat. No. 326, reading 0-6
volts DC. Both are panel mount
types (2 5/64” hole). See illustrations
above. No. 39 is recommended for
sets having six tubes or more, par-
ticularly if a —71, —10 or —50 tube
is used as the output. May be kept
permanently in circuit. For DC mea-
surements 0-100 milliamperes. Cat.
O, 390 .enirinrrinrriranaenese ..$1L

The 0-6 panel voltmeter may be kept
permanently in circuit (Cat. No. s3122

PANEL AC VOLTMETER

Cat. No. 351 For reading 0-15
volts AC ...oviiiiiiiiiennenann $2.25

PANEL MILLIAMMETERS

Cat. No. 311 For reading 0-10
milliamperes DC $

Cat. No. 325 For reading 0-25
milliamperes DC 1
Cat. No. 350 For reading 0-50
milliamperes DC

Cat. No. 399 For reading 0-300
milliamperes DC ............ ..., $1.65

PANEL AMMETER

Cat. No. 338 For reading :amper-~
age, 0-10 amperes DC . $1

6-VOLT A BATTERY
CHARGE TESTER

Cat. No. 23 For showing when
6-volt A battery needs charging
and when to stop . charging;
shows condition of battery at
all times .........e.en.. a400000a $1.85

VOLTAMMETER
Cat. No. 35 For testing amperage
of dry cell A batteries and volt-
age of B batteries (not B elim-
inators); double reading, 0-50
volts, 0-40 amperes

Handiest thing in the

only, for DC short-

lead cable, for

tubes; and adapter T 0 7 7 $1.7
Strong, solid construc-
tion, positive contact.

HIGH RESISTANCE
VOLTMETERS )

A 0-300 DC_voltmeter with a very high
resistance. Specially made that way so it
will test the output voltages, from maxi-
mum to any intermediate voltage, of any
B eliminator or grid biasing re- $4‘50
sistor. Cat. No. 346 .........c..n.

[Note: 0-500 volts, instead of 0-300 volts,
is No. 347. Tests ALL power packs—
Price $5.50.]

PANEL VOLTMETERS

Cat. No. 335 For reading DC voltages,
0-8 volts .ieiiuiiiiriiiiiiiiaans $1.65
Cat. No. 310 For reading DC voltages,
0-10 volts .......... AT oL EEXE 0 1o o) S BIEC $1.65
Cat. No. 337 For reading DC voltages,
0-50 VOItS tuviiuineiennnicnieniriaannen 1.65
Cat. No. 339 For reading DC voltages,
0-100 volts ....... 9005 o T8 8880 9410
Cat. No. 40 For testing A and B bat-
teries, dry or storage, but not for
B eliminators; double reading, 0-8
volts and 0-100 volts DC scale...... $2.25
Cat. No. 42 For testing B batteries,
dry or storage, but not for B elimin-
ators; 0-150 volts DC scale........., $2.00
Cat. No. 348 For testing AC curren
supply line, portable, 0-150 volts..... $4.50

Build yourself a very
fine large comne speaker
and get the fullest en-
joyment of the quality
your receiver offers.
Nothing but praise has
been heaped on these
36”7 and 24” speakers.
Also, their appearance
is so 'entrancing that
they fit nicely into the
surroundings of the
finest living rooms and
parlors. Expert radio
and acoustical engi-
neers indorse’ them.
Nobody need be with-
out a really fine speak-
er of 36" or 24” diam-
eter, now that all have
a choice of these two
sizes at the same price.
Remember, a five-day
money-back guaranty
attaches to each of
these speaker kits!
Take your choice of a 24”

Powerful unit, ex-
cellent for any
cone or similar
type of speaker.
Stands up to 150
volts unfiltered.
Very loud. Ad-
justable armature.
Well packed.
Won’t get uam-
aged in shipment.
Supplied with
apex, chuck and
nut. Unit easily

G $3.:’b Unit No. 1098 (see descrip

left)., Efther size at same

—

Guaranty Radio Goods Co.
141 W, 45th Street, N. Y. City

Please mail at once C.0.D. on a fivé-day money-back absolute
guaranty, your catalogue numbers as follows, for which »I will pay
the advertised prices, plus a few cents extra for postage:

Cat. No. .......... Cat. No. ..........
INENTNE  00poa00800 000 AAEEEEE 00 00400 qqompadodooa
Address 9065 PQeaFpaGBP PRAA00A0000gRa0agPYaE
ity e icerrnnmnnorasnivesndioenss vere. State

SEND NO MONEY!

kit order. Front sheet of d
Phonotex, rear sheet of plain

tex. Radio cement furnished with
Also mounting bracket,
apex, chuck and nut, with instruc-

each kit.

I tion sheet. Fine tone qual
produced at large volume.

[ mental and efficient cone

the slightest difficulty. As t

is adjustable you can adjust the

impedance until best results

l tained. These speakers are used as

demonstrators in stores in New

Yorllg Cit}i,oat full volume without
rattling. w notes are reproduced i

because of the large radiatixigpsurface. R arg Rvell,

............................. for highest efficiency. (Cat.

l or Cat. No. 24 for 24"").....

world for any short-
wave adapter. Put
detector tube of your
present set in,socket
of any short-wave
adapter you build, put
plug in detector sock-
et of your broadcast
receiver. Cable, 34",
Leads identified both
by color scheme and
tags. May be used
as 5-lead battery cable
plug swith USIZ' sock-
et.  S-prongplug with. Line vol lator AC sets
S-lead cable (Cat. No. ~ e G R PO e
21AC0)

~~~~~~~~~~~ $150  age, and a power adjustable re-
4-prong extra plug

wave adapter (Cat. vyolts.
. No. 21DC) ...... $0.50
S-prong plug with 5- Cat. No.  21AC and

AC  21DC ordered together 218)

. 5
plug for DC tubes. (Cat. No. 21AC and
21DC with 99 adapter
.................. $2.25

Tri-foot pedestal FREE with each

built by anybody. Novices find not

Universal AC and DC'Shori-Wave Adapter Plugs! Voltage Regulator!

has an AC meter showing line volt-

sistance so that the line voltage
may be reduced until it reads 110
Wall plug and socket for
connection to AC cord from the

set also built-in (Cat. No. $5 00

Meters for Exacting Radio Uses! Speaker Switch!

In home or store you often want to
operate two speakers together, or each
separately, and this speaker switch,
the Speakerelay, does the trick! Con-
nect the cord to the set and the
speakers to the jacks in the switch.
Turn knob at No. 1 at left to
operate one speaker alone, to No. 2
to operate both speakers together,
and to No. 1 at right to operate the
othe}'d ;pﬁa}l{(ell" alone. (gnclosed in
moulded Bakelite case. at.

No. $2 00

If bothered by interference be-
tween stations or living near a
station that comes in all over
the dials and prevents you from
getting other stations, use a
wave trap and trap qut the
offender at will. Turn of the
knob covers entire broadcast
band. Trap is encased in
moulded Bakelite $l 50
(Cat. No. 22ZWT).... *

or 367

diameter cone speaker kit, with

tion at
price.

esigned
Phono-

ity re-
Orna-
easily
he unit

are ob-

Apex is at center

No. 36 for 36 $6.00

....... sreeit iy

Kit is complete, including unit, apex, brack
pex, et, chuck
l nut, paper, pedestal, cement and instruction s'heet. ;

R ——
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Never has there been a design which so perfectly fulfills the

requirements of the setbuilder as does the new Silver-Marshall
720 <Sereen Grid Six—successor to the famous Shielded Grid Six
of such unparalleled popularity during early 1928. The 720
Screen Grid Six is a six-tube dual control screen arid receiver
using three screen grid tubes im individually copper-shielded r. f.
stages and two audio stages wilh the marvelous new S-M trans-
formers-—a set absolutely unequalled at the price. .
" 0On a summer evening test in. Chicago, 41 stations (two on
West Coast) were logcged, 5 of which (in N, Y., N. J., Fla.,, Ga.,
and La. respectively) were on adjacent channels (only 10 ke.
apart): to locals then on_the air. The 720 Kit, complete without
cabinet, is priced at $72.50. Custom-built complete in cabinet
as illustrated, it costs $102.00.

competitive types tested,

leave the most skeptical

Audios—Two Years in Advance

In open comparative tests S-M 255 and 256, $6.00
transformers have excelled the performance of all

225 and 226 transformers at $9.00 each simply
marveling, >

Send for big, free catalog and capy of THE RADIOBUILDER

- 720 Screen Grid Six
Ideal for the Set-Builder

Power Supplies and Power Aniplifiers
Whethe; you need a small but reliable power unit delivering 180
volts maximum, or whether. you desire full 450 volts with filament volt-
age for A.C. tubes also available—S-M" power supplies fill the need. S-M
Unipacs provide also super-power ‘ampliﬂcation—push-pun if desired.

regardless of cost. The

SILVER MARSHALL, Inc.

878 W. Jackson Blvd., Chicago, Ill,

+

No. 720
Screen Grid

SIX KITS

cartons, is

Designa-
tion

o=

"
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o
o
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The "beautiful chassis of the riewest kit-set
sensation, the S-M Shield Grid Six.

wh OO0 coumm

-~ -
» Tz @
r n
w oW
3

=
I ~

(<]
£J422
3

R5
C6
The set as it looks in a No. 700 shielding  C©7-C8-C9
cabinet This cabinet alone lists at $9.25. CI0-CI1.CI2
) 3 Ci3 N
UNUSUAL CFFER! .,
(Applies to ,tp_is kit enlyt!) ’gg
E ertend not only the regular busi- <S9 .
ness courtesy to custom set builders, BPI-RP2

but alsp make the unusual offer of FREE
technical information and advice on the
SM-720 Screen Grid Siv. Any gquestion
concerning this circuit 1ill be promptly
answered.  Write, telegraph, or wisit us.
When yow buy from us you have expert
consulting engineers at your command!

SPECIAL!
Full-sized pictorial
blueprint of the wiring,
large schematic dia-
gram and 8-page de-.
tailed building instruc-
tion booklet.

One %4'xl,’"
studs; eight (

McMurdo Silver.
These parts consist of:

machine serews; twenty-n‘ne
thirty-sevan 6/32 nuts;
1Y2”"xNo. 10 R
lengths bus-bar;
sets instrument Insulating washers;
one metal washer; eighteen [ong soldering

LIST

PRICE $7255 |

Custom Set- Builders!
Cash in on this Fine Op-
portunity to Build an Out-

Performing Set! ..
No. 700 Shielding Cabinet,

$9.25 extra, list price.

No Alien Own
Cor

Washington.
A question respecting ‘the ownership of

KMTR, Los Angeles, Calif, pending be-

fore the Federal Radio Commission for
several weeks and involving the matter of
illegal possession of the station by an
alien, in violation of the provisions .of the
Radio Act, has been answered by the
parties involved.

The original owner of the station, C. C.
Julian, was a British subject and took
up residence in Los Angeles from Canada,
according to the Commission’s files. No-

“tified by the Commission that the law does

not permit alien ownership of broadcast-
ing stations, Mr. Julian declared he had
sold his full interest in KMTR to Frank
P. Dokerty, his attorney, and thereby had
complied with the Radio Act.

Questioned by Supervisor

A report subsequently received from
Bernard H. Linden, supervisor of radio
for the Pacific Coast district, based on
an investigation, stated that it had not
been proved to the satisfaction of the
supervisor that the station was, owned.
by Mr. Doherty, and suggested that the
case “be plated in the hands of the De-
partment of Yustice or that the Federal
Radio Commission should request Mr. Do-
herty, who is apparently in charge of all
business transactions pertaining to the
KMTR Radio Corporation, to make
known the ownership of the station and
show proof of such ownership.”

Federal Radio Commissioner Lafount
wrote to Mr. Doherty that there had been

THE OFFICIAL PARTS

Only the official kit of tested parts, in factory-sealed

sold by us, all parts exactly as specified by

Nature of Parts

One  S-M 701 Universal Pierced chassls $ 3.00
One  S-M 809 dual control escutcheon. . 2.75
One  $-M B06L (left) vernier drum diaf. 2.50
One S-M 806R (right) vernler drum diai. . 2.50
One  S-M 320R .00035 mfd. Universal con-

oo demser ... 0 U T 4.00
One S-M 323 .00035 mfd. 3.gang condenser 13.50
One S-M 342B .000075 mfd. midget. con-

denser ............ii..ll, vlelolere ¥2 1.75
Three S-M 638 copper stage shiclds @ $1.5h 4.5
One S-M (40 antenna_coil ........,...... . 9
Three SS'-I;ISBZA plug-in RF transformers @

PED e el 3.75

8-M 512 5-prong tube sockets @ $0.60 1.80
Fiva® STMSIL tubs sockets” @ g0 50y S0:60 2.50
on $-M 255 first stage A. F. transformer. 6.00
Ong $-M 256 second stage A. F. transformer 6.00
One S-M 708 10-lead, 5.foot connection cable [.75
one S-M 818 hook-up wire (25 ft. to carton) 50
One  Yaxley 53000, 3,000 ohm midget po-

tent’ometer ..U .25
One Yaxley 500 ‘switch attachment 40
Two Yaxiey 420 insulated tiplacks @ $0.(35 .95
Three Carter RU10, 10 ohm resistors @ $0.25 .75
One Carter A6, 6 ohm sub.hase rheostat... .50
one Carter HIl, 115 ohm resistors..... .
One Potter 104, | mfd. bypass condenser
Six snrag7u55 Ya mfd. midget condensers @

Oone Polymet .000(5 mfd. grid condenser

with elips ........ ... .. " .50
One Polymet .002 mfd. bypass condenser.., .40
One  Polymet 2 megohm arid leak....... .. .50
One Durham .15 megohm resistor with leads .50
One Naald 481XS cushioned tube socket... .65
Three =

Moulded binding posfs consisting of

863|20 serew, nut, and moulded top @
L 230000065t Sl .30
One  Set hardware as listed below. ... . 1.00
$§72.55

HARDWARE SET CONSISTS OF:
hollow condenser studs; eight 1%""xYa’" hollow coil
76’'x6/32 R. H. machine screws:. six I'"'x6/32 R. H.
%''x6/32 R, . machine serews;
forty-six Shakeproof [oek washers; four
. H. wood screws; three lengths of spaghetti; four
two sets hinding post insulating washers; three
two tipjack insulating washers;
Tugs; three grid clips.

8-page detailed Building Instruction Booklet, full-sized
picture blueprint
each kit order.

and schematic diagram. FREE with

GUARANTY RADIO GOODS COMPANY

145 WEST 45TH STREET

[A Few Doors, East of

NEW YORK CITY

Broadway]

! = ‘

Socket Wrench
FREE!

TN
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Push out the 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
6%"” long metal tubing in which is a plunger,
controlled by a knob. The plunger has a’ grip-
ping 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 fastening
down.  Total length, distended, ingluding
stained wooden handle, 10”. Gets nicely into
tight places, Send $1 for 8 weeks’ mail sub-
scription for RADIO WOQORLD and get this
wrench FREE. No other premium with this
offer. Act NOW!

RADIO WORLD ‘
145 WEST .45TH ST, N. Y. CITY
A few doors east of Broadway
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ission Is Told

submitted to the Commission “consider-
able data which appear to prove conclu-
sively that your application for license to
operate a broadcasting station was incor-
rect in that it did not state the facts as
to ownership.” :

He requested a sworn statement as to
the ownership of the station, which, he
added, would be turned over to the De-
partment of Justice to assist them in such
investigation as they may deem necessary.

Division of Shares

Complying with this request, Mr. Do-
herty submitted an affidavit that the sta-
tion was capitalized for $100,000, divided
into 1,000 shares of stock, and that he
owns 998 shares of the stock and that
the remaining two shares are issued to
two different individuals, neither of whom
is Mr. Julian.

He stated that in February, 1928, he
had entered 'into a written agreement
with Frank P. Flint, former United States
Senator from California, giving the Sena-
tor “the sole and exclusive option and
right for a period of one year” in which
to purchase all the stock of the station,
that he was informed by Senator Flint
that the option to purchase had been
transferred to the “Los Angeles Evening
Herald.”

“I*have no definite information concern-
ing the interest of the Evening Herald
in and to the option other than that given
to me by Senator Flint,” the affidavit said.

Commissioner Lafount said that the
affidavit apparently ended the case in so
far as the Commission is concerned, but
the Department of Justice may determine
to make a further investigation. The full
Commission, he explained, has not yet had
opportunity to consider Mr. Doherty's af-
fidavit, but would probably consider the
case closed.

= INTERESTED IN DX? —\

It’s by no means a lost art. Greater distances than
ever before can be covered today—if you know how.
Try some of the ingenious stunts described in ““The
Gateway to Better Radio’’—that big, unselfish, under-
standable manual of 20,000 words and 88 illustrations,
which is yours for 25 cents a copy. Get yours today
from your dealer or direct from
Clarostat Mfg. Co., 285 N. Sixth St., Brooklyn, N. Y.

~ SLAROSTAT, ©

YOU MUST GET
THIS BOOK'!

DRAKE’S RADIO
CYCLOPEDIA
(New Edition)

has been; developed to
answor. the questions of
service men, custom set
builders and home con-
structors, of experiment-
ers, studonts. salesmen
and operators of recelving
equipment and to allow
all these to have imstant
access to the information
they wart. The author,
Harold P. Manly, has
collected and translated
into plain English the
material formerly obtain-
able only from dozens
of scattered sources.

Bach rule, fact, method,
plan, layout and diagram
lsd 1nstanltlyd fplcked out

" and separated from every-

BoOK Is 32% THICK, thing else by placing all

WEIGHS 3% LBS., 1,020 uidic” 10 alphabetical

ILLUSTRATIONS. e po

order with cross references

for . every imaginable

name under which the information might be
classed.

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

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

Every new thing in radio is covered in dstall,

1,680 Alphabstical Headigs from = A-battery to

2Zero Beat
1025 |Illustrations, D:iagrams, Layouts and Graphs
920 Pages, Each 6 by 9 Inches
240 Combinations for Receiver Layouts
OF THE PRINCIPAL ARTICLES

159 concern service men, 129 help the set builder,
{62 help the experimenter, (55 interest the student,
75 assist in sales work, 73 interest set owners.

Radio Werld: ‘“The most suitable volume for those
who want the facts stripped as far as possible of
intricacles, Useful addition to any lbrary.”

Radio Broadcast: ‘‘The reviewsr does not belleve
that a more satisfactory addition to the experimenter’s
library in any one volume can be made.’””

QST: ““The iInformation is so put as to be of most
immediate use to the constructor and ryepair man,
and, remarkably enough, iIncludes apparatus of most
recent origin.”’

Radio: ‘‘Sel[dom {s any subject so comprehensively
and practically explained.’*

GUARANTY RADIO GOODS CO.,
145 W. 45th 8t., New York, N. Y. (just E. ¢f 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 latest
technical information in it. I will pay the postman
$6.00 plus a few cents extra for postage. If 1 am
not delighted, I may return the book in five days
and you will promptly refund my purchase money.

Name

Address

Clty
5-DAY MONEY-BACK GUARANTY!
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RADIO WORLD
AC. OR D.C
SHORT WAVE

ADAPTER

Described by
R. B. ENGLISH

With the

follow instructions
carefully and use only
the parts specified by
the designer. You
will be amply repaid
in satisfaction.

ammarlund

PRODUCTS

———

of Radio World will be published
under date of
September 15th

This issue goes to press Wednesday,
September 5th.

It will contain extra features, is as-
sured of extra circulation, and com-
memorates the Fifth Annual Radio
World’s Fair, Madison Square Garden,
September 17th to 22nd.

Advertising rates in the Show Num-
ber will not be advanced over usual
rates. See editorial page of this issue
for rates.

RADIO WORLD
145 West 45th Street, New York, N.Y.

THE DIAMOND
OF THE AIR
Using General Purpose Tubes

Set uses three type A
;1‘2.265'1‘ and one 112 type;

4 Tubes
F stage, regen-

erative detector and two stages of trans-
ormer coupled audio. (This is not Shielded

Grid Diamond.)
as the other, but has

5 Tubes one transformer and

two resistance coupled audio. Especially
suitable for B_ battery operation. (Not
Shielded G+i1 Dfamond.)

— e mm e, e e e — —

Guaranty Radio Goods Co.,
145 West 145th St., New York City.

Please send me one newly printed official blue-
print of the—

O 5-tube Diamond ef the Air

O 4-tube Diamond of the Air '
(Check off one you want.)

and the textual data giving full directions for eon-
atruction.

Enclosed please Ard 35 cents to defray all ex-
pense.

Same RF and detector

(These sre not Shislded Grid Dismonds )

Take Your Choice of 5

Other

ublications

For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements

—To offer a year's subscription for any one of the following publications with one year’s

subscription for RADIO WORLD—

RADIO NEWS or SCIENCE and INVENTION or BOYS' LIFE or RADIO DEALER or

RADIO (San Francisco).

This is the way to get two publications

—for the price of one:

—Send $6.08 today for RADIO WORLD

—for one year (regular price

—~for 52 numbers)

—and select any one of the other
—six publications for twelve months.

—Add $1.00 a year extra for

—Canadian or Foreign Postage
—Present RADIO WORLD- subscribers
—can take advantage of this offer by
—extending subscriptions one. year

—if they send renewals NOW?

Radio World’s Special Two-for-Price-of-One Subscription Blank
.RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers),

beginning ..., .. .ciiiiiiiiiiiiiiiiiii i

............ and also without additional cost,

Radic News, or Science and Invention, or Radio Dealer, or Radio (Sam Francisco), or
Boys’ Life (or $10.00 for a two-year subscription to one address), thereby getting RADIO

WORLD and the other selected magazine, BOTH for two years.

this offer.

Indicate if renewal.
Offer Good Until
September 15, 1928

City and State

No other premium with

NO OTHER PREMIUM OF ANY KIND WITH THIS OFFER




RADIO WORLD

August 25, 1928

Tube Any Good?
Set Geiting Proper Voltages?
Any Shorts or Open Circuits?

Q ERVICE inen, going out on

calls, must have a reliable test
set. The Universal Tester and
separate Voltmeter are reliable and
versatile. The readings are accur-
ate to 5% plus or minus, which is

much money, and isn’t really nec-
essary, except for engineering work
- -

in laboratories.

chart).
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GUARANTY RADIO GOODS CO.,

145 West 45th Street, New York City.

[J Please send nie 2t once, by parcel post, on a five-day money-back
guaranty, one complete Two-iu-One (AC and DC) scientific trcuble-shooting
test set, ‘consisting of onme No. 215 and one No. 346, for which I will
pay the postman. $13.50, plus a few cents extra for postage. 1
[JIf 0-500 v, high. vesistance voltmeter No. 347 1is preferred. put
cross in square and pay $14.50. plus postage, instead of $13.50, plus
postage.

[0 One No. 215 and one No. 346, with two .adanters for UV199 tubes $14.50
T} One No. 215 and one Ne. 347, with two adapters for UV199 tubes $15.50
[J One No. 215 alorie, $10.00.

[0 One No. 346 alone, $4.50.

M One No. 317 alone, $5.50.

FIVE-DAY MONEY:BACK ABSOLUTE GUARANTY!

All 1n a

Universal Tester Answers 12 Questions in a Jiffy!

determine the condition 'of a tu

ample. Twice as great accuracy as (tester cuts .in at no load,
i P . a power rheostat, using a 2
this costs four to five times as & continuity of resistors,

cluding those obtained throu
(f1) to determine t
(12) to determine starting
and lower for no oscillation.

Fits Your Needs, As Well As Your Purse!

|
]
|
|
|
|
|
l
|

‘No. 347 high resistance 0-500 voltmeter alone

Juffy!

You are lost without meters
when you shoot trouble and
seek remedies. The Universal
Tester is your reliable diag-
nostician for both AC and DC,

One No. 215 Scientific Trouble
Shooting AC and DC Tester,
with No. 346 high resistance volt-
meter (0-300 volts).......... ...

$13-50

The Scientific Trouble Shoofing AC and DC Tester (at left) and high vesistance meter (at right) Make Twelve
Vital Tests in 42 Minutes. The instruments are exactly TWICE the size pictured. They are handy and handsome.

Amply Accurate, Even for Service Men!

The Universal Tester and Separate Voltmeter can be used
to make ALL the following twelve. tests in 41/, minutes:

(1) to measure the filament voltage, up to 10 volts, of AC .and DC tubes.
any onc tube, including any power tube, -from less than 1 milliampere un to 100 milliamperes; (3) to measure
the total plate current of a recelyer or amplifier, up to 100 miliamperes.
mon A and B of set and connect to P of tester socket and to P prong under adapter plug; (4) to measure the
B voltage ;applied to the plate of tube; the voltage ucross B batteries or B eliminaters, up to 300 volts. (5)‘to
be, by use of the grid bias switch. (6)
hence plate current equals filaiment emission).
7 tube as a guide, turning rheostat until filament voltage is 2.5 or 2.25 volts.
windings of chokes, transformers and circuits generally. (9) to find shorts in bypass
and other condensers, as well as in inductances, resistors and circults generally.
gh drops In resistors (bias read by noting plate current and voltage and consulting
he presence of distortion and overloading, by noting if milliammeter needle fluctuates.
and- stopping of oscillation, as milliammeter needle reads higher -current for oscillation

(2) to measure the plate current of

(Hardly any set draws more.) Open com-

measure any tube’s electronic emission
(7) to regulata AC line. with the ('lé()i of
to

(10) to read grid bias voltages in-

Try out the combination tester and high resistance voltmetor, if you are a
service man, custom set  builder, home constructor, experimenter, teacher or
student, You run no risk. These instruments are guaranteed. Money back if
yowre not satisfied after a five-day test.

High value and low price combine to give these instruments a field all to
themselves, hecause they meet your needs fully in quality as well as in economy.

. HERE'S WHAT YOU GET FOR ONLY $i3.50:
(1) Onetwo-in-one 0 to 10 voltmeter for AC and DG, Same meter reads hoth.

Scale speclallv leglble at 1'% to 7!%, volts. This meter reads the AC and DC
filament voltages,

(2). One DOUBLE reading DC milliammeter, 0 to 20 and 0 to 100 milliamperes,
w':th tehangeover switch. This reads plate current, which Is always DC In

3 a S2ts.

(3) One 0-300 volts high resistance voltmeter, No. 346, with tipped 30°’ cord to
measure B voltages. A

(4) One 5-prong plug with 30-inch cord for AC detector tubes, ete., and one
4-prong. adapter for other tubes.

(5) One grid switch to change bias.

(6) One 5-prong socket.

(7) One 4-prong socket.

(8) Two binding posts,

(9) One handsome noire metal case.

(10} One jnstruction sheet,

_[lfsll)issooo]voltmeter No. 347 is desired instead of No. 346, price' of comblnation

is .50.

No. 215 Universal AC-DC Tester Alone... .......... ... ... . . $10.00

No. 346 high resistance 0-300 voltmeter alone

GUARANTY RADIO GOODS CoO.
145 West 45th Strect

New York City Just East of Broadway




