e = - —wd

5
]
f
"
:

A Vaecuum Tube
Voltmeter
,SeePage 8

I

—




- -

RADIO

WORLD March 5

Tested, Approved and

BST 5

Gets 115 Stations With B. S. T.-5

Have been using one of your B. S. T.-5 sets about
three months and I certainly am pleased with the
results. I am using a 90 ft. aerial, B eliminator,
storage battery and a cone speaker and have
logged 115 stations from WOK, 217.3, to KSD,
545.1, all on loud speaker loud enough to be heard
all over my house with a clear tone. My neigh-
bors say they have heard it several times in their
house with all windows closed and enjoyed it.

W. R. WESTCOTT, 128 Biddle St., Kane, Pa.

IMMEDIATE
DELIVERY

New model cabinet Du Powt Duco finish; base 21" long by 8”
wide, height 9%, top 217 by 6. Five-ply walnut veneer

Delivery

Merit from Radio News and Radio World

Immediate

Received Certificate of

$40.00

B. S. T. Has the “Punch”

I am more than pleased with your B. S. T,, for
it sure has the punch to go get the stations. At
present it is going “strong”—taking care of two
speakers. A Western Electric in my home and one
in my mother’s home next door and both have real
volume. JOHN H. BARTON,

277 Delaware St., New Brunswick, N. J.

I take great pleasure in telling you that my B. S.
T. 5-tube set is working splendidly in every way,
and the cabinet itself is beautiful, and admired by
all my friends. THOMAS HARTLE,

155 Perry St., Paterson, N. J.

DIRECT FROM FACTORY TO YOU
SAVES HALF AND IS GUARANTEED

This highly sensitive, powerful and selective BST-5 radio re-
ceiver has all up-to-the minute improvements. Heavy alum-
inum automobile type chassis, shielded against stray currents
and distortion. Flexible grip, Universal type sockets, elimin-
ating microphonic noises. Has provision for battery eliminator
and any power tube. Fahnestock clips on sub-panel for ad-
justing C battery, has voltages for power tube. Efficient on
either long or short aerial, including indoor aerial. This BST-5
sets a new standard for true tone values and selectivity. This
BST-5 gives greater volume than many six-tube sets and con-
sumes less current.

Shipment made same day we receive your cheque or

P. O. Money Order for $40.

RADIO WORLD Guarantees the Responsibility of
This Advertiser

B. S. T. CONE SPEAKER

Guaranteed to give Satisfaction in

Tone, Volume and Appearance
Adjustable to Volume Desired

18 inches in diameter edged in Gold
Braid, Art Metal Base can be placed
on highly polished surface without
danger of scratching.

Shipped Direct
from Factory

$7.50

Satisfaction Guaranteed or Money Back

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

1927
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Law Enacted, Relief Near

Commission to Cut Down Interference

HE enactment of the radio control bill, which creates a Government agency to
T regulate broadcasting, ends a deadlock that existed between the Senate and the
House of Representatives for several years. The Senate adopted the conipromise
measure which represented the conciliatory preference of a conference committee, con-
sisting of a group of Senators and Representatives.

A commission of five is created, which ist what the Senators wanted, while the
Secretary of Commerce enjoys some powers, thus meeting in part the desires of the
House. After the first year of the commission’s existence the Secretary of Commerce
assumes most of the powers, and the commission functions as a quasi-judicial body,

with rather appellate jurisdiction.

What It Means to Listeners.

To radio listeners the passage of the Dill-White compromise bill means that the
Federal Government will assume charge of broadcasting, thus filling a void. Since
nearly a year ago nobody has exercised authority over wavelengths, power, time on
the air, etc, because the courts then ruled that the law of 1912 did not give the Sccre-
tary of Commerce such power, but that Congress had withheld that power to itself
and had not exercised it. Hence, from now on, there will be a duly constituted author-
ity to deal with the problem of interference in all its aspects, particularly in stopping wave-
length jumping, and compelling stations as a whole to act for the common good, rather

than merely for their individual advantage.

Interference is one of the problems that the commission is expected to tackle as soon
as it gets started. With stations properly regulated, and in immediate danger of losing
their licenses if they do not obey instructions, it is expected that inter-station inter-
ference will be greatly curtailed, and better quality of reception will result, together
with restoration of the advantage of being able to tune through locals to get distant

stations.

All Licenses at Mercy of Commission

Several plans already are afoot and will be presented to the commission. One of
them contemplates the division of all stations into two classes, national and local sta-

tions, with wavelengths allotted to them,
Power would be strictly limited.

instead of wavelengths being seized at wiil.

One of the strong points of the law is that within a couple of weeks all station
licenses will expire automatically, and that vests in the commission the power to issue
licenses as public policy dictates. While the disposition to renew licenses is expected to
prevail, nevertheless the commisson enjoys a sort of “police power” in that it can mete
out punishment to offenders by withholding or refusing licenses.

The enactment of the law was hailed by radioists throughout the United States.
In fact, only the strength of public sentiment compelled the Congress to take action.
Just before enactment of the bill a flood of letters and telegrams descended on legisla-
tors at Washington from all over the country, urging adoption. Members of the trade
were prominent among the petitioners, as they felt that, when the air was cleared of

interference. ‘business would be better.

ADOPTION FOLLOWS FOUR YEARS OF CONTROVERSY

Washington.

Enactment of the Dill-White radio bill
into law was the culmination of more
than four years’ efforts in the Senate
and House.

Representative Waltace White, Jr., of
Maine, co-author of the bill, first became
interested in radio legislation during the
Summer of 1922. He introduced his first
bill during the 1922 Fall session of Con-
gress. His frst bill passed the House
but died in the Senate.

Early in the fall session of 1923, White
introduced another radio bill on which
extensive hearings were held. It was re-
ported to the House and placed upon
the calendar. Just when the House was
about ready to take it up, Secretary of
Commerce Herbert Hoover sent Mr.
White a letter in which he declared he
thought it unwise to enact a law in the
then transitory and experimental stage
of broadcasting. Mr. Hoover's letter
was responsible for the radio bill being
dropped, although many members of the
House did not understand or sympathize
with Mr. Hoover’s views.

T I SO ey —— v w—— -

Nothing else was done about radio
legislation until the fall of 1925, when
Mr. White again introduced a radio bill.
This bill passed the House early in 1926
and went to the Senate. The Senate In-
terstate Commerce Committee adopted the
Dill bill as a substitute and reported it
to the Senate for passage.

The Dill bill was adopted by the Senate
a few days before adjournment and went
to conference between the Senate and
House. The conferees were unable to
reach an agreement before Congress ad-
journed.

Early in the present session, the con-
ferees took up the two bills but did not
reach an agreement on a compromise
measure unti! late in January.

The House adopted the compromise
bill two days after it was rcported back
to it, although objections were expressed
to some of its provisions.

In the Senate a flibuster prevented
adoption for a short time, but the com-
promise bill was finally passed and ap-
proved by the President, who was strongly
in favor of remedial legislation.

SUMMARY OF LAW

‘L'he radio control law, a compromise that
fully satisfied nobody, but was agreeably ac-
cepted as the best that was obtainable from
legislators with conflicting minds, establishes
a Comnmission of five, which gets most of
the authority over radio for one year. The
Secretary of Comunerce during ~that year
exercises what authority is not vested in the
Commission but becomes a more important
radio official after the first year, the Com-
mission’s power being reduced then. The
President is to appoint the Commission, with
the advice and consent of the Senate.

Will Classify Stations

The Presidential Commission is empow-
ered to clear up the air by classifying broad-
casting stations, prescribing the nature of
their service, assigning wave bands, power
and time, determining location, regulating
the character of apparatus used and’ con-
trolling interference and chain broadcasting.

All existing broadcasting licenses are sup-
posed to be renewed after the passage of
the act, although sixty days of grace are
granted in which operators may continue
without objection. During the first year the
Secretary of Commerce must refer to the
Commission all applications for renewal and
modification of licenses, but after that only
the applications involving controversy.

Anti-monopolistic provisions were placed
in the bill, licenses being refused to any
person. or corporation convicted in Federal
Ceurt of unlawfully monopolizing radio
communication or trade in radio apparatus
in interstate or foreign commerce.

Fine and Imprisonment

As a safeguard against foreign control,
the bill forbids the granting or transferring
of a license to any alien, any foreign Gov-
ernment or any corporation in which an
alien is an officer or in which a fifth of
the stock is held by aljens.

Penalties attached to the bill provide a
fine of $500 for violating the law or regula-
tions issued under it and a fine of $5,000 or
five years’ imprisonment, or both, for making
a false oath at any hearing or in any re-
quired affidavit.

One section declares that equal courtesies
are required in political broadcasting and
that the sources of paid broadcasting must
be announced. Divulging of private radio
messages is forbidden.

Seventy-Five Eager
To Make the Sacrifice

Washington.
About seventy-five applications have been
received by President Coolidge for appoint-
ment to the Federal Radio Commisison. It
is said at the White House that the Presi-
dent. has given considerablc thought to the
personnel of the Commission.
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Stations

Backed by Leading Men

The 89 Wave Channels Would Be Divided Into 72 for
National Stations and 17 for Local Ones—
Recalcitrants Would Be Forced Off Air

Washington.

Tremendous pressure will be brought on
the Federal Radio Commission, created by
the Dill-White radio law, to eliminate a
number of stations now on the air. Evi-
dence of its character and form is already
beginning to appear, although the yersonnel
of the commission has not been definitely
selected.

Already a plan has been drawn up for
clearing the air of interference which will
be urged upon the Commission. The plan
has the approval of Representative Wallace
White. Senator Dill believes it has consid-
erable merit.

Under the plan there would be a radical
change in existing allocation of wave-
lengths, and many stations would be forced
to stop broadcasting. It contemplates a di-
vision of the broadcasting band into groups
of national and local wavelengths. There
would be 72 national and 17 local waves.

Distribution Plan

Of the 72 national waves, 48 would go to
as many stations for full time operation. All
stations would be permitted to qualify for
these waves, but they would be scattered
throughout the United States and assigned
to cities of sufficient size and ‘importance to
provide talent worthy of a national audi-
ence.

The other 24 national waves would be di-
vided among 48 stations scattered through-
out the United States. These 48 stations
would each operate half time.

Under the plan, allocations would be made
with the view of enabling every listener in
the United States to be close enough to re-
ceive a number of national stations.

The 17 local waves would go to local
stations which would be required to operate
with power not exceeding 250 watts so as not
to interfere with other stations using the

same wave at the same time. All stations
which did not get national waves would be
forced to accept the local classification or
stop broadcasting.

Call Plan Practical

Advocates of this plan are convinced of
its practicability. They_ point out ghat un'der
existing :conditions, it 1S difficult if not im-
possible to receive distant stations with suf-
ficient clarity to enjoy a complete rendition
because of station interference. )

“It's a question of whether we will have
72 national stations and 500 local stations,
or GO0 local stations,” one of the sponsors
said. “There can be no question that with
72 national stations operating each night frge
from station interference most listeners will
be able to get a dozen or more of them
satisfactorily. . )

“If the present situation is contmuegl. it
will mean that listeners must depend entirely
on local stations for entertainment.

“Nor would most stations now in opera-
tion be deprived of the privilege of serving
their local communities. Except in congest-
ed areas like New York and Chicago, all
existing stations would be permitted to con-
tinue operation on the local waves, but with
decreased power.

Hardship “Not Too Great”

“The limitation of the power of these
stations would not be too great a hardship
on them. At present they are able to provide
reliable service only to their local communi-
ties, and they will continue to do that.”

In the plan is also a proposal to prevent
the national stations from hooking up in
chain broadcasts beyond a certain point.
This would mean that most of the time
there would be 72 different programs broad-
cast by stations with sufficient power to be
heard almost throughout the United States.

Armstrong is Suggested

for Commission Post

Washington.

A conflict between President Coolidge and
Congress over the personnel of the Federal
Radio Commission seems likely, according
to those who are in close touch with the
White House and leaders of the Senate.

In the first place, the Senate is going to
examine critically the selections of the
President for evidence of Secretary Hoo-
ver’s handiwork. .

In the second place, the Senate interpre-
tation of eligibility for the Commission is
at variance with that of the White House.

The sponsors of the Dill-White law as-
sume that the clause requiring candidates
for the Commission to be “actual residing
citizens of a State” prevents the selection of
“lame ducks” and residents of the District
of Columbia for the post. Under the Con-
gressional interpretation, “lame ducks” are
not eligible because they have been living in
Washington.

The White House looks at it in a differ-
ent light, however. Advisers of the Presi-
dent point out that the courts have held that
members of Congress are actual residing
citizens of the states which they represent.

Among those considered for the Commis-
sion were Senator Irvine L. Lenroot, of Wis-

consin; John Hayes Hammond, inventor, of
Massachusetts; Major E. H. Armstrong, of
Columbia University; Lambdin Kay, of
Georgia, and Representative Frank Scott,
of Michigan.

Among those mentioned for the Commis-
sion are Acting Secretary of Commerce
Stephen Davis, Chief Radio Supervisor W.
D. Terrell, and Dr. J. H. Dellinger, Chief
of the Radio Laboratory of the Bureau of
Standards. It is known on the best of au-
thority that these men do not want the job.

The President has asked the views of
Senator Dill and Representative White about
the personnel of the Commission. Neither
Mr. White nor Senator Dill recommended
anyone for the Commission. But they did
give their views as to the general character
of the Commission as a whole.

They would like to see the Commission
ponsist of a professor, an expert on econom-
ics, a radio expert and two lawyers. They
would like to see men with vision appointed,
men who are capable of rising above politi-
cal and partisan influences. They helieve it
will be necessary first of all to consider the
interests of the entire country rather than
any particular section thereof. The Presi-
dent considered the suggestions.

Busy Builders
Must First Get
Commuission O. K.

‘Washington.

Until the Federal Radio Commission be-
gins to function radio is left without the
slightest vestige of control or regulation.

Immediately upon signature of the Dill-
White bill by the President, the radio sec-
tion of the Department of Commerce
stopped functioning. It no longer had the
power to issue licenses, which was prac-
tically the only authority it had exercised.

Applications for licenses for stations are

continuing to reach Mr. Terrell's office. In
each case, Mr. Terrell is notifying the ap-
plicant that application must be made to the
Federal Radio Commission; that the De-
partment of Commerce no longer has the
authority to issue licenses.
_ For a time Mr. Terrell considered send-
ing a warning to the owners of new stations
under construction calling their attention to
the provision of the new law which requires
that a construction permit be obtained from
the Federal Radio Commiission before work
is continued.

It is assumed, however, that the builders
of new stations must know about the new
law. Radio inspectors, however, will point
out the provisions of the law to those who
seek information abut it.

Mgantime, it is pointed out, stations which
continue construction without first getting a
permit to do so, will violate the law and
probably prejudice their chances of ever
getting a license.

Twelve Stations
“Under the Wire”

Washington.
Twelve new stations won in their race
to finish construction and obtain a license
before enactment of the Dill-White radio
law. Licenses have been issued to these
stations by the Department of Commerce.
One station is of 1,000 watts power.
New Stations
w. kc. wts.
WFIW—The Acme Mills,
Hopkinsville, Ky. ... 3569 840 1,000
WNBK—H. C. Barton Elec.
Co., .LeRoy, N. Y... 354 847 250
KGFM—Geo. W. Johnson,
Yuba City, Calif..... 450 666 15
KGFK—Kittson Co. Enter-
prise, Hallock, Minn. 225 1333 100
WNBJ—Lonsdale Bapt. Ch,,

Knoxville, Tenn. ... 335 895 10
WNBI—W. J. Romanouski,

Peru, IIl. ......... 357 840 10
KW BS—Schaeffer Mfg. Co,,

Portland, Ore. ...... 200 1499 10
WNBL—H. R. Storm,

Bloomington, I1l. .... 495 606 15
KLIT—L. I  Thompson,

Portand, Oregon .. 380 798 10
KGFL—Trinidad Broadcast

Co., Trinidad, Colo.. 222 1351 50
\WALK—AIlbert A. Walker

(Portable) ......... 285 1052 50
KELW—E. L. White, Bur-

bank, Calif. ......... §35 560 250
Discontinued

WLBU—Canastota, N. Y.
\WGBR-—Marshfield, Wisc.
CHANGES .... .... o s - A I

The call of WMBX, Columbus, Miss.,
has been changed to WCOC.
Brooklyn, has changed its wave to 267.7
meters, 1120 ke.

WGBU, Fulford, Fla., has changed its
wave from 277.6 meters, 1,080 ke, to 384.4
meters 780 kc.

WCRW, Chicago. has changed its wave
to 410.7 meters 730 kc.
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Sensible Volume Control
Finds Its Way Into the Good Receivers

‘This diagram illustrates the methods of volume control.
<uit, a very satisfactory method. RS is a potentiometer acr
better be across the secon

By Charles Gribben

EVERYBODY wants a volume control
on the radio set now. The day when
the excellence of a radio set- was meas-
ured by the number of blocks that the
reproducer could be heard has passed. Now
the excellence of the receiver is mainly
measured by the quality which the loud
:speaker emits, and the ease with which the
volume may be controlled. A simple and
adequate control is now considered a prime
mecessity in the set.

Many methods of volume control have
been recommended. Some of these con-
centrate the attention on the radio fre-
quency end of the circuit and others on
the audio frequency end.

In the early days the system most fre-
-quently used was the jack and plug arrange-
ment. That has entirely passed out, and no
-one is shedding any tears over its demise.

Another method practiced by some fans
was the use of a filament rheostat. Es-
pecially was this used in the last tube.

Prevention That Didn't

Where else should the volume control
rheostat be used except in the last tube
where volume was the greatest? This
method was especially applied to prevent
overloading of the last tube. The fact was
that the more the volume was' throttled down
by this means the worse the overloading
‘became.

Well, that system now is almost com-
pletely out of use. Education of the fans
put the finishing touches on that method.
But even yet this abominable method is
used in the early stages of the audio am-
plifier. A few more lessons in the prin-
ciples and operation of vacuum tube am-
plifiers will be required to put an end to
the practice.

Another method of similar characteristics
is the use of a shunt resistance across the
loud speaker terminals, usually in the form
of a variable resistance. This method con-
trols the amount of output all right but it
does not help the overloading condition of
the last tube. It has the opposite effect.
The lower the shunt resistance is the lower
is the volume but also the worse is the
quality.

Series Resistor Better

A better method of controlling the vol-
ume is to use a variable resistance in
series with the speaker. This both cuts
the volume and it tends to improve the
quality at the same time. A greater input
to the tube is allowable without distortion.

An atrocious method of controlling the
volume is the use of a variable grid bias
for the purpose. In order that this meth-

FIG. 1

od be effective in greatly reducing the
volume it is necessary either to increase the
negative grid bias very greatly or else
make the bias very much positive. One is
as bad as the other.

The reduction of the plate voltage with a
view of stopping down the volume is no
better than the use of excessive grid bias,
positive or negative, or the use of filament
current control. When controlling the vol-
ume the three batteries or other voltage
current sources in the audio frequency am-
plifier should be strictly left alone.

Resistor in Proper Place

A popular method of controlling volume
is by the use of a shunt variable resistance
across the «input to the tube, for example
a control across the secondary of an audio
transformer. This is not a bad method but
it is not the best by any means. In a
measure it has the same ecffect as a sim-
ilar variable resistance across the primary
of the transformer, which is also a popu-
lar method of controlling the volume. Now
a variable resistance across the primary
decreases the load impedance to the tube
preceding it and as soon as the impedance
of the load on the tube becomes low, qual-
ity suffers. Harmonics are introduced into
the signal. That is undesirable, of course.
But the method of controlling the volume
by a variable resistance across either the
primary or the secondary is fair.

Is there then no method of volume con-
trol in the audio frequency amplifier which
can be recommended under all conditions?
There is one good method and only one,
and that method is the use of a high re-
sistance potentiometer across the secondary
of the transformer. If the circuit is direct
coupled the potentiometer may take the
place of the grid leak resistance.

The Logical Place

A high resistance potentiometer does not
affect the primary of the circuit to any
appreciable extent, either directly or indi-
rectly, and its resistance always remains
constant no matter what the adjustment for
volume may be.

Where should the control potentiometer
be placed in the audio frequency amplifier?
It will have the same effect on reducing
volume in no matter what amplifier stage it
is placed, but from the point of view of
quality it will introduce least distortion if
it is placed in the input circuit of the first
audo frequency amplifier.

There is, therefore, only one logical
method of controlling volume in the audio
frequency amplifier, and that is by a high
resistance potentiometer, and there is only
one logical place to put it. in the grid
circuit of the first audio frequency tube,
after the detector.

R1 and R2 are filament rheostats in the radio frequency end of the cir-
oss the secondary of the second audio transformer, AFT2.
dary of the first audio transformer AF1.

It might

The audio frequency output may be con-
trolled in the radio <{requency amplifier
while the signal is still of high frequency.
And here the volume may be controlled by
a number of methods which are inadmis-
sible in the audio frequency amplifier. There
is then no fear of introducing any appre-
ciable distortion to the audio signal. Therc
is only one thing that should be avoided,
and that is a decrease in the selectivity of
the set.

One of the best methods of controlling
volume in the radio amplifier is by means
of a filament rheostat. The signal may be
completely throttled out by this means with-
out distortion. At the same time this
method tends to increase the selectivity, if
the grid return is properly connected. The
use of a high variable “resistance in the
plate circuit is also an excellent method.
This controls the plate voltage in the prim-
aries of the RF transformers, or rather
it controls the plate current in the plate
circuit. Very good control may be ob-
tained in this manner without increasing
distortion or without damaging the selectiv-
ity.

Methods which are often used but which
are not so good as the foregoing are shunt
impedances across any of the windings in
the radio frequency amplifier. It does not
matter very much whether the impedance
15 a resistance, condenser or inductance coil.

Drags Down Selectivity

_ Selectivity suffers as soon as any shunt
is connegted across the windings. A vari-
able resistance is very often connected
across the primary winding for controlling
volu.me, but this is not a good method be.
cause of the bad effect on the selectivity.
The use of a high resistance potentiometer
across the tuned secondary circuit is not
desirable for the same reason. While this is
the only method recommended in the audio
frequency circuit it is to be avoided in the
radlo.' Of course, if the resistance of the
potentiometer is half megohm or more the
effect on the selectivity is not great, but it
1S noticeable.

A possibly worse effect than the resis-
tance across the tuned circuit is the neces-
sity 9f using rather long leads in the grid
circuit to and from the potentiometer.

The use of a tickler for varying the
volu_me is desirable so long as some regen-
eration is used. It 'is very convenient. When
the tickler is used to introduce damping
in the circuit selectivity suffers and from
this point of view the tickler as a volume
control is not desirable.

The use of all three favorable methods

of volume control in the radio frequency

amplifier is often desirable, though not
necessary.
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DX Much Better Now
Savants Baffled, While Fans

By Capt. Peter V. O'Rourke

X hunting now is better than it has
D been for some time. Those who have
circuits which are at all capable of .reag:h-
ing out for the elusive wave originating
somewhere between here and the Antlpodes
will find that, after all, the wave 1s not so
elusive as it was last year. There must be
a reason for this condition.

Not Well Understood

Just what causes the variation in the
propagation of a radio wave from year to
year is not well understood. Some blame
it on sun spots, others on the \\Ieathe.r.
others on the earth’s magnetism, while still
others would put the blame elsewhere,
There is no doubt that the sun has some-
thing to do with it, and long range varia-
tion in the weather as well as the earth’s
magnetism are closely related. But )just
how they are related is not well known.
That is a subject of study at present by
those who are in the vanguard of radjo
progress, in the hope of finding a definite

By Edgar Ryan

Recently I read of a “new” system of
neutralization of a radio frequency ampli-
fier. Somehow or other this system had
cluded the attention of experimenters and
novelty hounds, until the other day the
lucky finder triumphantly annouljced his
find. And what did this new thing con-
sist of ? Just a new way of connecting the
neutralizing condenser! One side of the
neutralizing condenser must by force of
precedent be connected to the mid tap of
the primary of the RFE transformer. The
other side is left open that the experimenter
may try his luck at finding a new pomt to
which he may connect it. ]

Now there are a few dozen points in
the average radio set to which this open
terminal may be connected, and the bird
that can find a point which some one else
has not already used for purposes of neu-
tralization is indeed lucky. According to
the recent announcement of the new method
the point discovered was the filament. The
loose side of the condenser was thercfore
connected to that point. It was found by
experiment that the condenser used had to
be rather large, or the order of .01 mfd.

Did it neutralize? Yes, quite effectively.
Also it reduced volume greatly and wholly

relationship that may be of some practical
use in radio work.

The Earth's Effect

Oi course, some of the variation in the
propagation of the radio wave is caused by
terrestrial, or even mundane, phenomena.

The refinements in the radio receivers
must be reckoned with. Much of the noise
in radio receivers which formerly inter-
fered with distant reception las been done
away with, or at least has been greatly
reduced. The signals that used to have a
difficult time competing with the noise now
come through without much trouble at all.
Hence a signal of given intensity now seems
much louder than it used to, simply because
there is not so much heterogeneous com-
petition.

The general increase in power of the
broadcast stations also tends to improve the
reception of DX. At a given distance from
a station there is now a much greater signal
strength than formerly, while the natural
noises have decreased. Man-made noises
have heen greatly reduced by systematic

R.FA Tube

oO'

A- A+ B+

A POOR method of neutralization, in that
it is a “short-circuiter.”

spoilt selectivity. But a still better way of
short-circuiting the secondary tuned circuit

What Do You Like

In RADIO WORLD—And What Don’t You Like?

The Editorial Department of Rabpio WorLp has been pretty successful in selecting

text matter and illustrations that appeal to radioists.

This fact is proven by our news-

stand and subscription sales, and by the thousands of letters received regarding features

in our various numbers.

But we want to get closer to the desires of our readers.

Therefore, we ask you as

a Rapto WorLp fan to drop us a line, and let us know what you particularly like in our
columns. We ask also to let us know if there is anything in our pages that you do not like.

Eternal vigilance is the price of a periodical’s success. While we still reserve the right
to edit Rapio WorLp in a manner that seems most beneficial to all concerned, we should
be only too glad to have criticisms from our friends, and to give these criticisms con-

scientious attention.

Write us your likes and dislikes, and thus help you and ourselves.

—Tne Ebitor:

Reap Benefit

and persistent elimination of various

sources.

One reason for better DX that must not
be forgotten is the fact that fewer fans
have squealing receivers. The heterodyne
squeal that used to hover around every
weak carrier wave due to radiating re-
ceivers, can now be heard very rarely. This
source of trouble, it will be remembered,
was one of the main reasons why the in-
ternational broadcast tests were a failure.
It would seem that a similar attempt to
pick up signals from Europe at this time
would have a better chance of success, even
with the same equipment which failed teo
“deliver the goods” a year ago.

Competition Hurts

Even where there is no heterodyne squeal-
ing around a carrier it is harder for any
one to pick up the signals where a very
large number of fans are trying at the
same time to pick it up. There is only a
certain amount of energy per unit volume
of space and if that amount, which is very
small at best, were divided up ‘inté a mil-
lion parts, there would not be much hope
for anvbedy.

— ]F@dllish Tfhgngs That ][_Halwe Read

is to put a screw driver in between the tun-
ing condenser. It has a most complete way
of neutralizing a set. It makes absolutely
no difference what the wavelength is!

Not so long ago there came out a device
using crystal detectors for amplifiers. This
idea bobbed up again just the other day.
Well, why cannot crystals be used for am-
plifiers when amplifier tubes can be used
quite effectively as detectors? The de-
sirability of the thing is very intriguing.
It would make possible the smallest kind
of receiver without tubes and batteries?
There have been countless perpetual mo-
tion schemes suggested, and many of them
much more plausible than this radio scheme.
The idea of conservation of energy, funda-
mental though it is, does not seem to reg-
ister at all. =

I have also read descriptions of multi-
tube radio receivers, which have been called
greyhounds, DX-getters and Go-geters.
Distance is the idea that they are supposed
to call to mind. Many of these receivers
have been composed of two main parts,
gainers and lossers. First a tube has been
put in to amplify the signal, then a losser
has been put in to limit the amplification.
This has been followed by another amplifier
and another losser. This series has becen
extended to several stages.

Name Spelling Change
Gives Him Big Relief

Cincinnati.

What's in a name, anyway?

Plenty of grief, if it's spelled so the
public pronounce it half a dozen different
ways.

William C. Stoess, musical director and
orchestra leader of WLW, the Crosley sta-
tion at Cincinnati, found that his name was
called Stace, Stoce, Stess and even Stooce.
This got tiresome, so he has changed the
spelling of it to Stace, as far as radio pur-
poses are concerned. That is the correct
pronunciation and from now on it will be
spelled that way.
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The Variable Condenser
Discussed With View Toward Right Choice

B_y James H. Carroll

Associate, Institute of Radio Engineers

HILE the tube has often aptly been

called the heart of the radio set, nev-
trtheless, the varigble condenser fills a high-
ly important function also and, to carry
out the simile, might well bhe termed the
pulse of the circuit. It therefore behooves
the set-builder ta use great care in select-
ing the proper model for the circuit he is
building and it must be absolutely the
proper capacity to match the coil with
which it is to work. Not only its physical
shape and mechanical construction but also
its electrical efliciency must be considered.
Fortunately, there are many models on the
market to choose from and our American-
made condensers are marvels of mechanical
construction—even cheap condensers often
being a first-class job mechanically.

The first and most important thing to
be determined after the size, which depends
on the space allowed for in the layout, is
the exact capacity. This capacity should
be determined in microfarads and should
exactly match the inductance of the coil
to be used in the circuit.

Avoids Mistake

In this way one avoids the possibility of
using a .00035 condenser where a .0005
should be used. Capacities usually range
from .001 down to .00025, tuned radio fre-
quency circuits generally calling for con-
densers of .00035 mfd., this value assuring
the coverage of the entire wave band in con-
junction with the proper coil in this type of
circuit.

In building popular circuits the capacity of
the condenser should be the one specified
by the author and this should not be dev-
iated from, as trouble may follow. The
builder, however, may use any particular
make he favors, provided it is of the speci-
fied capacity. The next important points
to look for are mechanical construction,
rigidity, trueness and proper alignment. The
condenser selected should be able to stand
pressure far beyond its apparent strength
and should not bhe susceptible to mis-
alignment by pressure at the corners.
A poorly-made condenser of cheap mater-
ials may easily be warped by slight pres-
sure and the plates bent sufhiciently enough
to make it the prime cause of trouble, which
will later be hard to trace, by being shorterl
when the screws are being tightened in
fastening the condenser to the panel.

An easily warped condenser will also
prove a prolific cause of hand capacity and
will throw out tuning with pressure on the
dial, and will cause erratic changes in wave-
length if the panel warps. The fit of the
shaft is also highly important. The well-
designed condenser should show no wabble
or weave from side to side when pushed
back and forth on the shaft. Sce, also
that a secure form of adjustment is pro-
vided for taking up the wear on the shaft
and that a good spring contact exists be-
tween the rotating part and the frame to
insure efficient electrical contact at all dial
settings.

Electrical Aspect Secondary

It is axiomatic that the electrical char-
acteristics of the condenser are really sec-
ondary to the mechancial design. Although
a poorly designed condenser has greater
losses than one that is perfectly designed,
and the results will not be as good, the resis-
tance of even the poor one is a very small
percentage of the total loss in the circuit.
This does not mean that it is not necessary
to use the best designed condenser obtain-
able, but that if one is limited to a hard
and fast choice between one that is zood
mechanically but not as good electrically
as another which is good mechanically, the
one which is mechanically efhicient will the
better serve the purpose.

Losses in a condenser can be traced to
many causes. For instance, the problem
of dielectric loss, which is due to the di-
electric in the field, will arise. Dielectric
is the material used between the plates.
In most variable condensers this is air, which
has practically no losses. Nevertheless,
a part of the condenser should be made
with an insulating material, such as Bake-
lite or hard rubber, to support the stator
plates, to insure against dielectric losses.
If this insulation is not in the right pro-
portion and is placed in a strong part of
the field appreciable losses result. Insula-
tion of thig kind belongs at the ends fur-
therest from the center and not near the
shaft. As a usual result, using end plates
made of some insulating material does not
make for as high efficiency as the putting
the insulation as far as possible from the
shaft.

Leakage Losses

Aside from introduced losses caused by
the material itself there may also be losses
caused by direct leakage across the insula-
tor or through it. This is called surface
leakage and is, in most instances, caused
by dust. This is eliminated bv keeping
the apparatus ~nclosed or by regular clean-

ing of the plates and surfaces of the con-
denser with a piece of silk and an ordinar:
pipe cleaner which can be used for clean-
ing between the plates. See, also that the
condenser chosen is a welded job, which
is best both mechanically and ‘electrically
and not subject to any losses caused by di-
rect current resistance in the plate and
entire assembly.

Tuning Characteristics

The facts here set forth for our guid-
ance in the choice of a condenser that
will do the work best have no bearing on
the type of condenser, whether it be
straight line wavelength, straight line fre-
quency, straight line capacity, or straight
line tuning (midline). The only thought
to consider in connection with the circuit
being constructed is that the straight line
frequcnpy type will give better separation
of stations on low waves at the expense
of the higher waves.

These, therefore, are your main require-
ments in the condenser to be used in your
new circuit, and any condenser you select
from among the standard brands, if it is of
the capacity specified by the designer, is
bound to give good service in wearing
ability and long-lived efficiency. And, as
I said before, stick to the advertised brands,
and don’t use an old condenser that has
been sticking around for ages and has been
used time and again for other circuits. Get
a new one. The results are worth it.

There is a wide variety of standard makes
to choose from, among others, Amsco,
graceful, beautifully made and long lasting ;
Karas, orthometric in name and perform-
ance; Hammarlund, rugged as the Rock of
Gibraltar: Precise, which is all the name
implies; Bruno, worthy of the name that
dignifies a sterling line; Acme, strong and
well protected; Cardwell, one of the pio-
neers in fine construction; Remler, smooth
tuning, excellent anti-hody capacity. All
are names to conjure with in radio.

Gang Condensers

In gang or tandem condensers the same
specially sought. Amsco makes a hne line
of double and triple condensers, truely
mounted, and Perlesz of Chicago special-
izes on this type, mounting as many as
four and five condensers on one shaft, the
jobs heing geared as precisely as human
ingenuity can make them. Another good
job is the Victoreen Universal control re-
cently put out by this well-known com-
pany. Bear in mind, that care and con-
sideration of all parts before construction
will always pay big dividends in good re-
sults and satisfaction.

Ancient Worlds In Making Affect Reception

The behavior of radio waves is puzzling
the scientist as well as to the lJayman. The
sun is usually suspected of affecting the
propagation of the waves from radio sta-
tions. But the sun is not the only celestial
body which may exert an influence. There
are countless stars in the heavens which
send their energy to us, and every one pf
them is capable of affecting the transmis-
sion of radio waves to some extent. Re-
cently cosmic rays were discovered. These
rays have immense powers of penetration,
very much greater than the powers of
the hardest X-rays. It is well known that
X-rays affect adversely the propagation of
radio waves. It is then reasonable to sup-
pose that the cosmic rays have an even
greater effect in making the radio waves
misbehave. Cosmic rays pervade every-
thing on and near the surface of the earth.

No radio waves can escape their influence.
What are these cosmic waves? They are
waves of radiant energy of extremely
short wavelength (of very great frequency).
Where do they come from? Perhaps from
a point beyond the Milky Way. Perhaps
somewhere in space, a qumtillign miles
away, a universe was in the making some
billion years ago, and the cosmic rays are
nothing but the smoke of the catacylsmic
conflagration that is just reaching us now.

Then again the cosmic rays may be com-
ing from some stellar body not so far away
but which is so hot that we cannot see it.
One usually speaks of hot bodies as being
red hot, white hot, or blue hot. But why
should we stop with the wvisible golors?
If the sun were twice as hot as it is now
it would no longer bhe white hot, unless we
redefined “whiteness.” Perhaps it would be

violet hot, or ultra-violet hot. If it
were ultra-violet hot, it would be too
hot for us to see it Then its
effect on radio waves would be very
much greater than its present effect. If
the sun were a million times as hot as it
i1s now, we surely could not see it, yet 1t
would emit rayvs similar to the cosmic rays.

Millions of stars have been discovered in
the heavens by means of powerful tele-
scopes. But only those stars which are
not too hot to be seen, or those which are
not too hot to affect the photographic plate,
can be thus discovered. There may be mil-
lions of other stars which are either too
cold or too hot to be discovered by the
means at present available.

Perhaps the too-hot-to-be-seen stars may
be discovered by their effect on the radio
waves.
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A Vacuum Tube Voltmeter
That Easily Measures Both AC and DC
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Fig.d

Diagram of a simple vacuum tube voltmeter based on the operation of the

Fleming two-electrode valve.

Fig. 1b.

Characteristic curve of two-electrode tube, showing grid current against the

grid voltage.

Fig. 2a.

Standard three-element vacuum tube voltmeter in which the plate current is

used to give an indication.

Fig. 2b.

Characteristic curve of three-element vacuum tube showing plate current

against the grid voltage. |
Fig. 3. Diagram illustrating the use of the vacuum tube voltmeter for measuring the
radio frequency input voltage to a tube.
Fig. 4. Circuit illustrating the use of the voltmeter for measuring the audio frequency
input voltage to an amplifier tube.

By J. E. Anderson

Consulting Engineer

HERE are innumerable measurements
T in a radio receiver which cannot be
made with ordinary meters, such as volt-
meters, ammeters, milliameters and milli-
voltmeters. Nearly all meters which are at
hand in the laboratory of the average radio
experimenter are’ direct current de-
vices, but most measurements on a radio
set must be done on alternating currents
and voltages. Also there are some L
measurements which cannot be made with
the meters available because the meters
are not suitable for the purpose. For ex-
ample, the direct current voltmeters which
are suitable for measuring the voltages of
A, I3, and C batteries are not at all suit-
able for measuring the steady voitage
output of a B battery eliminator nor the
steady DC potential obtained by voltage
drop in high resistors used for grid bias.
If an attempt is made to measure these
voltages with the ordinary meters avzil-
able not even approximately correct in-
dications are obtained.

Advice on DC Tests

The reason for this is that the meters
used in most cases draw a much greater
current for their operation than does the
circuit that is to be measured. An ex-
ample of the utter failure of the direct
current instruments to give a correct in-
dication of voltage is when an attempt is
made to measure the actual grid bias of a
tube when that bias is obtained through
a high resistance. The actual grid bias
may be as high as 40 volts, yet when a
voltmeter is connected from filament to
grid no readable indication at all is ob-
tained. The meter short-circuits the cir-

cuit to be tested, because the meter’s re-
sistance is so low.

For DC measurements a high resist-
ance voltmeter may sometimes be used to
get a close approximation of the actual
voltages, but these meters are of no use
when alternating voltages are to be
measured. What is needed for these is a
vacuum tube voltmeter which measures
the peak voltage of the AC wave. A
vacuum tube voltmeter is really a poten-
tial meter, and it may be used equally
well for both AC and DC work.

A vacuum tube voltmeter is not a com-
plex affair which only can be used in the
better equipped laboratories. It is quite a
simple contrivance which anyone inte-
rested can make or procure. Of course,
the cost and complexity of the meter de-
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pends on the degree of sensitivity and
precision that is necessary. And.for many
practical purposes an extremely simple
device will suffice. It is the purpose of this
article to describe such a simple vacuum
tube potential meter, which most fans can
afford to procure and is easy for anybody
to use.

A vacuum tube voltmeter or potential
meter employs an ordinary voltmeter of
suitable range for measuring the actual
voltage and some sensitive current indi-
cating device for indicating a very small
current. The more sensitive this indicat-
ing device is to direct current the more
sensitive will be the vacuum tube poten-
tial. What is ordinarily used in this
connection is a microammeter with a
range of from 0 to 100 microamperes, but
a galvanometer would be more sensitive.

May Use 0-1 Milliammeter

If neither of these devices is available a
milliammeter of 0-1 sensitivity will give
good results. The voltmeter used in this
connection should have a range which is
slightly greater than the range of peak
AC or steady voltages that are to be
measured. An instrument having a double
or triple range would be desirable, as
then more accurate values may be ob-
tained for both high and low values of
the unknown voltages.

At this point it is well to explain briefly
the principle of the vacuum tube volt-
meter. Several types have been developed,
two of which will be described. The first
of these the writer believes to be an in-
novation. This instrument is of extreme
simplicity and its operation depends on
the properties of the two electrode tube,
or the Fleming valve. However, it is
neither necessary nor desirable to use a
two electrode valve for the purpose. Use
a high mu tube, e. g, the new CX-340,
which has a mu of 30.

The essential circuit of this simplified
voltmeter is shown in Fig. la.

Identification of Constants

The circle is the tube, G is a sensitive
current indicating device such as a gal-
vanometer or milliammeter, and V is an
ordinary voltmeter of suitable range. Bl
is a three volt battery connected across a
400-ohm potentiometer P, and B2 is an-
other battery which may be varied in
steps of less than 3 volts. Bl and, B2 con-
constitute the grid bias of the tube. The
voltmeter V is connected across the entire
grid biasing battery. B3 is the filament
heating battery and R is a suitable rheo-
stat or Amperite. Observe particularly
that the positive leg of the filament has
been connected to the plate binding post

N\

B F.z"g. 4

Fig. 5. Illustrating the use of the vacuum tube voltmeter for measuring the voltage
input to a tube in a resistance coupled amplifier,
Fig. 6. Showing how meter is used to measure the input voltage to a tube in an im-
pedance coupled amplifier.
Fig. 7. In a double impedance coupled circuit the input voltage may be measured in
this manner.






